Comments received on Public Draft Third National Climate Assessment

The National Climate Assessment and Development Advisory Committee (NCADAC) released a
draft report in January 2013 for a 90-day public comment period. During the public comment
period, commenters provided input via a web-based system. A panel of the National
Academies also reviewed the report and published a consensus review, as well as an appendix
of individual comments that are included here. In total, 4161 comments were received during
the review period.

Author teams considered each comment, provided responses, and revised the report. A set of
41 independent Review Editors evaluated the responses to comments to confirm that the
authors had read and considered all review comments and provided adequate written
responses.

All commenter identities were hidden from the authors, NCADAC members, Review Editors, and
staff throughout the review and revision process to ensure anonymous review. All commenters
consented that their names would be published with their comments when the report was final.

This file includes the comments received during the 90-day public comment period and
responses. NOTE: the full report underwent several rounds of review after these responses
were complete, and changes may have been made that are not reflected here.
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Gail Zawacki ||Chapter 7, Forestry.lt is astonishing that there are only two references to the damage done to forests ||7. We appreciate this suggestion, but
by air pollution, and none to nitrogen overfertilization or acid rain, since these are the major threats to (|Forestry space is limited. The author team has
forest health. Tropospheric ozone is well-known to be toxic to plants, and the background level is deliberated and agreed on the most
inexorably rising. Forests are in decline globally. Localized drought from climate change and species- important information to include.
specific pathogen attacks from insects, disease and fungus cannot account for the accelerating rate of
tree death across species and habitats everywhere in the world. Controlled fumigation experiments
and hundreds of published research papers have demonstrated that plants whose immunities are
weakened from ozone are more susceptible to opportunistic insect, disease and fungus. Likewise, is is
equally well understood by the scientific community that plants - whether annual crops or native trees
- under current ambient concentrations of ozone must allocate energy to repair damage to foliage,
thus robbing root systems of nutrients, making vegetation more vulnerable to drought and wind-
throw.This Chapter is doubly egregious because it makes two other ludicrous propositions. One is that
climate change can be ameliorated through reforestation. New trees aren't going to grow if the US
doesn't lead the world in a radical reduction of emissions of precurosors to ozone by drastic measures
such as rationing fuel, if need be. And yet Chapter 7 also endorses the burning of "biomass", which,
aside from its association with the obscenity of clear cutting timber, will only ADD to the emission of
ozone precursors.With foresters endorsing the logging and burning of trees it's no wonder air pollution
is downplayed in this analysis, which is so flawed as to be disingenuous.References:blog:
http://witsendnj.blogspot.com/book (free download): http://www.deadtrees-dyingforests.com/pillage-
plunder-pollute-lic/

Joe Lalonde ||Our planet is in constant changes and no repeating pattern exists. From planetary slowdown to Introduct The cycles the commentor refers to
distance differences to the sun and also the suns differing strengths, this planet has always been in ion: generally occur on 100,000 year time
change. Letter to frames...the changes we are observing

the are happening within decades;
Many areas were not covered by scientists of the past due to the lack of technological advances. This  ||American Milankovich theory can’t explain
made understanding our planet very difficult along with the bias of the day of government and People current trends; We have proxy data
religious involvement. going back 100 MY that give us the
context within which we are
The mechanical component of planetary study is sorely lacking to be explored. evaluating the changes we are seeing.
We have added more information on
The vast velocity differences along with planetary tilting angle of the sun's energy has NOT been the accumulating evidence and
covered. increased certainty that the only
explanation for the warming observed
Many difference of regions and even hemispheres have distinct differences by movement of weather now is human activities.
that does NOT cross the equatorial region.

Joe Lalonde |[There is a vast distance of data numbers which should be vastly lower due to the current model 1. Thanks for your comment. There are

scientists are using.The past NEVER recorded how many hours of temperature differences... Executive multiple sources of proxy climate
Summary records that allow analysis of past

Low temperatures are sometimes sporadic at night when society mostly sleeps.

The anomaly temperatures do NOT tell how long in the 24 hour period that the anomaly temperature
was occurring.

This would indicate the whole 24 hours to be of anomaly and not possibly a few hours. Yet still all of

temperatures.
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the 24 hours is used in graphs for a single day.
What happened to the hours of temperatures that were not an anomaly in that day?
Sandra ||Lewis Introduct 1 We appreciate your concern but this is
ion: a scientific assessment, not a policy
This is a lovely writ about yesterday's news. We sounded the alarms for major cuts AsSoonAsPossible. ||Letter to document.
Lacks urgency the
American
People
James ||Luscher Appendix 1156||5 Source added to the text.
:The
Sci
"Source:" is left blank (omitted). O(:ence
Climate
Change
Tom Barron 1. The intent of the Executive Summary is
Chapter #2 of the report includes notes regarding how confident the authors are regarding each of Executive to give a high level view of the
their findings. For example, see page 72 of the draft.l think that it would be helpful for these Summary authors' findings. It is difficult to
confidence indicators for each finding to also appear in the executive summary (pages 8 - 10). include such fine-grained information
in a summary.
Randy |[|Bryan Based on many conversation with friends and colleagues, | find a remarkable lack of education on 1. An additional paragraph and some
Climate Change and its Human causes. Executive graphic has been added to the
After a brief read of the Executive Summary, | find that the Subjects of Climate Change and Human Summary Executive Summary to emphasize the
causes are handled inadequately. Especially in the Summary, | would recommend a discrete discussion evidence underlying these conclusions.
with charts that show how we know the US/Earth is warming. And a separate discussion with evidence
that shows how we know it is human caused. This second point is key and is the least understood by
many in the public.
All the discussions and proposals that follow presume agreement with the premise that we have
Climate Change and that it is Human caused. But, | contend you have failed to show a convincing case
for the 2 key elements, and that makes all that follows "ring" hollow.
Please make the case more clearly, so | have an educational document that | can send to those who are
open to further education. Thank you.
James ||Luscher [|The labeling on the upper/lower graphs in figure 34 is confusing. Appendix||34 1114 The green and blue lines refer to two
:NCA very different scenarios: one where
After some thought, it appears that the "green" and "blue" lines represent the SAME scenario - Climate emissions stablize (and concentrations
although they have different lables (which seem to conflict ! - i.e. "80% LESS EMISSIONS" <=> "STABLE ||Science - continue to increase), and one where
CONCENTRATION" (identical scenario?) seen to conflict with labeling: "STABLE EMISSIONS" <=> Addressi emissions are reduced (and
"INCREASING CONCENTRATION".It seems to me (my interpretation of what is being said) that the claim ||ng concentrations stabilize). We
is that an 80% reduction in emissions result in stable concentration, but the switching of labels Common recognize this is a difficult concept and
between graphs (for the same scenario?) make this uncertain.Equally confusing is the two separate ly Asked have attempted to clarify these
lines labeled "INCREASING CONCENTRATION" (obvious from the slope!) - which | would guess differ by ||Question differences further in the figure
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scenario - but without a COLOR KEY for the lines require one to make a subjective judgement on what ||s from A caption.
is represented. toz
Tricia Knoll Introduct Thank you for your comment; the final
Thank you for doing this important scientific work. Many of us are anxious -- not just for the final report||. . ¥ . ¥ .
- s . . . . . . .. |lion: version of this report will be released
-- but for the broadest possible distribution of the information: engaging the media, guiding policy with . . .
. L . . , . . Letter to electronically, which should facilitate
important legislative actions to curb climate change. We're anxious too because many of us fear it may .
. . . the greater access to the findings.
even be too late for people to engage in this, but | am both grateful for your work and urging you to do American
your best to see that mainstream media pick it up.
People
Neal Dorst L - . . 2. Our 2.2 31 We have added a section on
This figure was created to prejudice the reader to assume a close relationship between two . — . .
. . . . . Changing attribution to this section of the
independent variables that may not exist. The limits of the vertical axes were selected to make the two || - . .
; . . . . Climate chapter, which demonstrates the clear
values appear to track each other. The time limit of the horizontal axis was also selected to emphasize . .
. - ) . . . . L relationship of the temperature
this seeming relationship. However, a long time axis would not have supported this, so the limits of the .
. . changes with greenhouse gases over
graph seem to have been selected to influence the reader to make an unsupported assumption. . >
the last 50 years. This provides the
. . . basis for the figure. Versions of this
Also there is no mention that the datasets used were not homogenous across the time scale. . .
. . . figure have been shown many times
Obviously, the network of temperature observations has changed and expanded considerably over the . o ;
. . . before in other publications; it does
130+ years of this plot. Also actual CO2 measurements from Mauna Loa are only available since 1955, . .
\ . L. . provide a useful message relative to
so some sort of proxy must've been used for earlier values, but this is not disclosed to the reader. - .
the attribution studies. Only by
distorting the role of CO2 in climate b
The exact same data could be replotted using different axes and the reader would not discern any . g . v
. . showing it as a relative percentage of
relationship between CO2 and Global Temperature. Why were these values chosen except to lead the .
the atmosphere would this message
reader to assume what has not been proven?
be lost.
Neal Dorst 2. Our 2.23 61 The assessment is not making any
Changing claims that there is a detectable
Climate human influence on tropical cyclones.
The graphs focus on the Atlantic and
Granted the Kossin study only covered the period 1984 onwards, but this leads to misleading 8 p . .
. . . - : . NE Pacific basin as those are basins
conclusions about the graph of Atlantic hurricane activity. The mid1980s were a well know period of .
. . L . . L . most germane to the US National
reduced Atlantic tropical cyclone activity. Starting the graph at that point and ending in a period of .
. - . . . Climate Assessment. The data from
enhanced tropical activity naturally results in a sharp upward trend. Nowhere in the caption nor the
. . . . . . about 1980 on are regarded as best
body of the report is it made clear that this increase in PDI or major hurricane numbers is mostly due to ; . . )
. . . . . quality for intensity, with data from
multi-decadal changes that have very little to do with long-term global climate change. The Kossin
. . . . . . about 1970 on also probably more
paper includes similar graphs of many basins around the world many of which show either a negative . .
. . . ) . ) reliable than that back to 1950. Since
or null trend over this period. Since we are discussing Global climate change, why not address the lack . .
. . . no claim is being made as to a
of increase Global tropical cyclone activity? . L
detection of an anthropogenic signal,
we see no reason to change the figure
along the lines suggested by the
reviewer.
Neal Dorst Again the reader is being pushed to a conclusion by the choice of variable used. By using a percentage |[|2. Our 2.24 62 Category 4-5 hurricanes are much
change for each category the reduction in overall number of tropical cyclones is de-emphasized while [|Changing more important for hurricane damage
the relatively small numbers of Cat 4 &5 hurricanes is amplified. Why weren't absolute numbers used ||Climate potential than tropical storms. The

instead of per centages? Because the reader would then see the reduced total numbers versus a minor

decision to use a plot which
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increase in major storms. emphasizes the behavior of the more
intense (and important for impacts)
storms was deliberate and entirely
appropriate.

George ||Hart This report and the sustained assessment process that is being developed represent steps forward in Introduct 2 1 Thank you for the suggestion. The text
advancing our understanding of that challenge and its far-reaching implications for our nation and the |lion: referencing the sustained assessment
world. Letter to has been removed from the Letter.

the
COMMENT: The sentence makes no sense. Suggest: This report and the sustained assessment process |[American
that is being developed represents steps forward in advancing our understanding and its far-reaching ||People
implications for our nation and the world.
Neal Dorst 2. Our 59 |17 |[The Hurricane KM has been revised
Changing substantially, and now includes
Climate statements that explicitly acknowledge

The opening sentences of this section do not clearly state that the sea temperature changes which
influence Atlantic hurricane activity the most are part of a periodic, multi-decadal fluctuation is ocean
temperature which is independent of any global climate change. The reader is misled into concluding
that the increase in Atlantic hurricane activity from the 1970s is due to such climate change and not to
a well-known oscillation which had its nadir in that period.

There is no reference to the earlier active period in the Atlantic (1930s-1960s) which were as active as
the present (adjusting for under-reporting in the pre-satellite era.) This would've undermined the
Reports emphasis on blaming all changes on long-term climate.

Also this section attempts to lightly skip over the fact that Global tropical cyclone activity shows no
upward trend. If we are discussing a Global climate change, this ought to be addressed.

natural variations and the Atlantic
Multidecadal Oscillation as possible
factors in an attribution issue that is an
active area of research.Our goal here
was to focus on the observed changes
since the 1970s. We have shored up
the text to be more clear and
emphatic about attribution. Questions
about previous periods of high activity
in the Atlantic, data quality, and the
fidelity of century-scale trends have
been addressed a number of times in a
number of reports, including the AR5
now in progress. To address these
again here would serve little purpose.
Instead we have chosen to focus on
the highly active research topics
related to the relative contributions of
natural internal and external forcing
on the observed tropical Atlantic
climate variability. This brings in
discussions of regional aerosol forcing
as well as the ideas of local vs. remote
SST changes. These topics are highly
relevant for assessing past and
projected changes in Atlantic TCs, and
this is where we are focusing.
Additional references and discussion
of active research areas have been
added.
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Oliver [|[Manuel |[Comment on entire Chapter 29: Establish a scientific basis for identifying anthropologic global warming |{29. Thank you for the suggestion, but this
(AGW) by first inserting at the top of the current list of Research GoalsResearch Goal 0: Address literally ||[Research comment is inconsistent with the
hundreds of experimental data and observations [1-5 and references] that show Earth’s heat source is ||/Agenda author team’s thorough assessment of
and has been manically changing and evolving since birthing the entire solar system five billion years (5 ||/for the science. Additional text on the
Gyr) ago.This foundation is required to establish a scientific basis for AGW.With kind regards, Climate attribution of climate change to
Change human activities has been added to
Oliver K. Manuel Science the Climate Science chapter.
Former NASA Principal
Investigator for Apollol. Peter Toth, “Is the Sun a pulsar?” Nature 270, 159-160 (1977):
http://www.nature.com/nature/journal/v270/n5633/abs/270159a0.html2. Nigel Calder, The Manic
Sun: Weather Theories Confounded (1997): http://www.amazon.com/Manic-Sun-Weather-Theories-
Confounded/dp/18990441163. O. Manuel, C. Bolon, M. Zhong and P. Jangam, "The Sun's origin,
composition and source of energy," 32nd Lunar & Planetary Science Conference, paper 1041 (March
2001): http://www.omatumr.com/lpsc.prn.pdf4. Curt Suplee, “The Sun: Living with a stormy star,”
National Geographic Magazine (July 2004):
http://ngm.nationalgeographic.com/ngm/0407/featurel/index.html5. Oliver K. Manuel and Alberto
Boretti, “Yes, the Sun a pulsar,” Nature (submitted 12 Dec 2012):
http://dl.dropbox.com/u/10640850/Yes_the_Sun_is_a_pulsar.pdf
George ||Hart 21. 726 |[24 ||'Would’ is accurate. We clarified the
Northwe supporting evidence for this
st statement, and the text was revised
slightly in response to another
t t 7586). Th t
Along much of the coast in the Northwest, tectonic uplift reduces apparent sea level rise below the comment (commen . )- The recen
. . . L NAS report (2012) pointed out that the
currently observed global average, though a major earthquake in the subduction zone, expected within R .
. . . . . . land is rising along the Washington
the next few hundred years, would immediately reverse centuries of uplift and increase relative sea and Oregon coasts likelv because
level about 40 inches or more (Atwater and Yamaguchi 1991; NRC 2012). . .g . . y .
interseismic strain is building in the
C dia Subduction Z d Id
COMMENT: Stating that something would means it will happen and | am afraid that is pure speculation ascadia su .uc |on. one and wou
. abruptly subside during a great
on the authors part. | would suggest using the word could or should as there are too many unknown .
. (magnitude greater than 8)
factors to be that definitive.
earthquake. The last great earthquake
in the region occurred in 1700, causing
a sudden rise in relative sea level of up
to 2 m due to subsidence (Atwater et
al., 2005).
Andrew |[McDonn 22. After consideration of this point, we
ell . . . Alaska still feel the existing text is clear and
The chapter should also note the effect of accelerated glacial melt on ocean chemistry. Low alkalinity . .
. I . . and the accurate since the chapter makes this
melt waters have the potential to accelerate ocean acidification, particularly in the northern Gulf of . o .
Arctic point: "the latter resulting from the

Alaska.

large fresh water input from melting
sea ice (Yamamoto-Kawai et al. 2009)
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and large rivers". The topic is also
mentioned in Chapter 2.
Donald ||Graham 1. 13 |3 Change has been made.
"Same" changes - "Some" changes Executive
Summary
Miriam ||Noetzel 16. This comment does not seem to raise
Willing to volunteer my services in problem-solving in the New York City area. Northeas any question or suggest any revision.
t
Landow ||Bryant |[The climate statements in your Executive Summary of unusual temperatures, storms, sea rise is not 1. Ongoing variability in the climate
borne out when real world data is used. For example, The UK Met Office has just admitted that all their ||[Executive system is not the same thing as long-
Anthropogenic Global Warming (AGW) predictions were wrong. Despite the rise in CO2 Global Summary term trends. This issue is addressed
temperatures have not risen for 16 years. directly in the climate science chapter
and the Commonly Asked Questions
This alone should put the AGW theory into the dust bin of history and negates the main theory behind appendix, and there is a new section
the AGW theory: A rise in CO2 makes the Temperatures rise as well. For 16 years temperatures have of the Context and Background section
not risen despite the rise in CO2.Moreover, Joe Bastardi shows how observed temperatures over the of the Introduction on this topic.
last 30 years have been BELOW all 38 model projections put out by a variety of “climate institutes.” The
consensus of the models has been revealed as being DEAD WRONG. Bold blue dots represent the
observed trend: (Chart not shown here go to Joe Bastardi link to see twitter.com/BigloeBastardi
photo/1)Observed temperature trend over the last 30 years now below all 38 model projections. Chart
source: Joe Bastardi, twitter.com/BigloeBastardi photo/
Landow ||Bryant [|Anthropogenic Global Warming (AGW) is not the problem. The problem is the great harm wrong 1. The evidence for climate change is
headed Government policies will do to stop a bogus problem that cannot be stopped even if human Executive included in the climate science chapter
kind all went back to the Stone Age when life was short and brutal. An excerpt from a speech by Summary and in the associated appendices.

Richard Courtney:AGW does not pose a global crisis but the policy does, because it threatens constraint
of fossil fuels and that constraint would kill millions — probably billions — of people.There’s no evidence
for man-made global warming; none, not any of any kind.The existence of global warming is not
evidence of anthropogenic global warming because warming of the Earth doesn’t prove human’s
warmed it. At issue is whether humans are or are not affecting changes to the Earth’s temperature that
have always happened naturally.The AGW-hypothesis says increased greenhouse gases — notably
carbon dioxide —in the air raise global temperature, and anthropogenic emissions of carbon dioxide are
increasing the carbon dioxide in the air to overwhelm the natural climate system.But empirical
evidence says the hypothesis is wrong.1. The anthropogenic emissions and global temperature do not
correlate.2. Change to atmospheric carbon dioxide concentration follows change to global temperature
at all time scales.3. Recent rise in global temperature has not been induced by rise in atmospheric
carbon dioxide concentrations.Global temperature fell from 1940 to 1970, rose to 1 998, and has fallen
since. That’s 40 years of cooling and 28 years of warming. Global temperature is now similar to that of
1990. But atmospheric carbon dioxide concentration has increased at a near constant rate and by more
than 30% since 1940. It has increased by 8% since 1990.4. Rise in global temperature has not been
induced by anthropogenic emissions of carbon dioxide.Over 80% of the emissions have been since
1940 and the emissions have been increasing at a compound rate. But since 1940 there have been 40
years of cooling with only 28 years of warming. There’s been no significant warming since 1995, and
global temperature has fallen since the high it had 10 years ago.5. The pattern of atmospheric warming
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predicted by the AGW hypothesis is absent.The hypothesis predicts most warming of the air at altitude
in the tropics. Measurements from weather balloons and from satellites both show cooling at altitude
in the tropics.So, the normal rules of science say the AGW-hypothesis is completely refuted.Nothing
the hypothesis predicts is observed, and the opposite of some of its predictions are observed.But some
people promote the hypothesis. They’ve several reasons (personal financial gain, protection of their
career histories and futures, political opportunism, and...). But support of science cannot be one such
motive because science denies the hypothesis. So, additional scientific information cannot displace the
AGW-hypothesis and cannot silence its advocates. And those advocates are not scientists despite some
of them claiming they are.Advocates promote AGW using three kinds of pseudo-science.They use
‘argument from ignorance’. This isn’t new. In the Middle Ages experts said, “We don’t know what
causes crops to fail: it must be witches: we must eliminate them.” Now, experts say, “We don’t know
what causes global climate change: it must be emissions from human activity: we must eliminate
them.” Of course, they phrase it differently saying they can’t match historical climate change with
known climate mechanisms unless an anthropogenic effect is included. But evidence for this
“anthropogenic effect” is no more than the evidence for witches.Advocates rely on not-validated
computer models.No model’s predictions should be trusted unless the model has demonstrated
forecasting skill. But climate models have not existed for 20, 50 or 100 years, so they cannot have
demonstrated forecasting skill.Simply, the climate models’ predictions of the future have the same
demonstrated reliability as the casting of chicken bones to predict the future.Advocates use the
Precutionary Principle saying we should stop greenhouse gas emissions in case the AGW hypothesis is
right. But that turns the Principle on its head.Stopping the emissions would reduce fossil fuel usage
with resulting economic damage. This would be worse than the “oil crisis’ of the 1970s because the
reduction would be greater, would be permanent, and energy use has increased since then. The
economic disruption would be world-wide. Major effects would be in the developed world because it
has the largest economies. Worst effects would be on the world’s poorest peoples: people near
starvation are starved by it.The precautionary principle says we should not accept the risks of certain
economic disruption in attempt to control the world’s climate on the basis of assumptions that have no
supporting evidence and merely because they’ve been described using computer games.So, global
warming is not a global crisis but the unfounded fear of global warming is. It threatens a constraint of
fossil fuel use that would kill millions — probably billions — of people.

Landow

Bryant

All the statements in your report do not match real world data. For example: Arctic ice record low
caused by a rare Autumn Cyclone and only lasted for a month or two.Polar bears are increasing
according to observers on the ground.The top meter of permafrost contains little gas, and in Siberia,
permafrost areas are growing.Marine life, including corals, thrive with more CO2, and the pH of water
varies around 8.2 by +/- 0.3. It hasn’t been neutral (7.0), let alone acidic, in 600 million years.Are the
authors of your report intentionally deceiving the public? If so they should be fired and people hired
who are dedicated to truth not environmental politics.

1.
Executive
Summary

The authors have based their
conclusions on the work of thousands
of experts and decades of
observations.

Donald

Graham

Scenarios ;A SynopsisLimits to Growth, The 30-Year UpdateDonella Meadows, Jorgen Randers, Dennis
Meadows*

2004The signs are everywhere around us:e Sea level has risen 10-20 cm since 1900. Most non-polar
glaciers are retreating, and the extent and thickness of Arctic sea ice is decreasing in summer.e In 1998
more than 45 percent of the globe's people had to live on incomes averaging $2 a day or less.
Meanwhile, the richest onefifth of the world's population has 85 percent of the global GNP. And the

1.
Executive
Summary

18

Thank you for your comment; this
material has been considered, but the
authors believe the current language
of this section is appropriate.
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gap between rich and poor, is widening.e In 2002, the Food and Agriculture Organization of the UN
estimated that 75 percent of the world's oceanic fisheries were fished at or beyond capacity. The North
Atlantic cod fishery, fished sustainably for hundreds of years, has collapsed, and the species may have
been pushed to biological extinction.e The first global assessment of soil loss, based on studies of
hundreds of experts, found that 38 percent, or nearly 1.4 billion acres, of currently used agricultural
land has been degraded.e Fifty-four nations experienced declines in per capita GDP for more than a
decade during the period 1990-2001.These are symptoms of a world in overshoot, where we are
drawing on the world's resources faster than they can be restored, and we are releasing wastes and
pollutants faster than the Earth can absorb them or render them harmless. They are leading us toward
global environmental and economic collapse —but there may still be time to address these problems
and soften their impact.We've been warned before. More than 30 years ago, a book called The Limits
to Growth created an international sensation. Commissioned by the Club of Rome, an international
group of businessmen, statesmen, and scientists, The Limits to Growth was compiled by a team of
experts from the U.S. and several foreign countries. Using system dynamics theory and a computer
model called "World3," the book presented and analyzed 12 scenarios that showed different possible
patterns —and environmental outcomes— of world development over two centuries from 1900 to
2100.The World3 scenarios showed how population growth and natural resource use interacted to
impose limits to industrial growth, a novel and even controversial idea at the time. In 1972, however,
the world's population and economy were still comfortably within the planet's carrying capacity. The
team found that there was still room to grow safely while we could examine longer-term options.In
1992, this was no longer true. On the 20th anniversary of the publication of Limits to Growth, the team
updated Limits in a book called Beyond the Limits. Already in the 1990s there was compelling evidence
that humanity was moving deeper into unsustainable territory. Beyond the Limits argued that in many
areas we had "overshot" our limits, or expanded our demands on the planet's resources and sinks
beyond what could be sustained over time.1 The main challenge identified in Beyond the Limits was
how to move the world back into sustainable territory.1. To overshoot means to go too far, to grow so
large so quickly that limits are exceeded. When an overshoot occurs, it induces stresses that begin to
slow and stop growth. The three causes of overshoot are always the same, at any scale from personal
to planetary. First, there is growth, acceleration, rapid change. Second, there is some form of limit or
barrier, beyond which the moving system may not safely go. Third, there is a delay or mistake in the
perceptions and the responses that try to keep the system within its limits. The delays can arise from
inattention, faulty data, a false theory about how the system responds, deliberate efforts to mislead, or
from momentum that prevents the system from being stopped quickly.The 30-Year UpdateNow in a
new study, Limits to Growth: The 30-Year Update, the authors have produced a comprehensive update
to the original Limits, in which they conclude that humanity is dangerously in a state of
overshoot.While the past 30 years has shown some progress, including new technologies, new
institutions, and a new awareness of environmental problems, the authors are far more pessimistic
than they were in 1972. Humanity has squandered the opportunity to correct our current course over
the last 30 years, they conclude, and much must change if the world is to avoid the serious
consequences of overshoot in the 21st century.Ecological Footprint versus Carrying Capacity(Click
image to enlarge)This graph shows the number of Earths required to provide the resources used by
humanity and to absorb their emissions for each year since 1960. This human demand is compared
with the available supply: our one planet Earth. Human demand exceeds nature's supply from the
1980s onward, over-shooting it by some 20 percent in 1999. (Source: M. Wackernagel et al.)When The
Limits to Growth was first published in 1972, most economists, along with many industrialists,
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politicians, and Third World advocates raised their voices in outrage at the suggestion that population
growth and material consumption need to be reduced by deliberate means. Over the years, Limits was
attacked by many who didn't understand or misrepresented its assertions, dismissing it as Malthusian
hyperbole. But nothing that has happened in the last 30 years has invalidated the book's warnings.On
the contrary, as noted energy economist Matthew Simmons recently wrote, "The most amazing aspect
of the book is how accurate many of the basic trend extrapolations ... still are some 30 years later." For
example, the gap between rich and poor has only grown wider in the past three decades. Thirty years
ago, it seemed unimaginable that humanity could expand its numbers and economy enough to alter
the Earth's natural systems. But experience with the global climate system and the stratospheric ozone
layer have proved them wrong.All the environmental and economic problems discussed in Limits to
Growth have been treated at length before. There are hundreds of books on deforestation, global
climate change, dwindling oil supplies, and species extinction. Since The Limits to Growth was first
published 30 years ago, these problems have been the focus of conferences, scientific research, and
media scrutiny.What makes Limits to Growth: The 30-Year Update unique, however, is that it presents
the underlying economic structure that leads to these problems. Moreover, Limits is a valuable
reference and compilation of data. The authors include 80 tables and graphs that give a
comprehensive, coherent view of many problems. The book will undoubtedly be used as a text in many
courses at the college level, as its two earlier versions have been.World 3The World3 computer model
is complex, but its basic structure is not difficult to understand. It is based in system dynamics —a
method for studying the world that deals with understanding how complex systems change over time.
Internal feedback loops within the structure of the system influence the entire system behavior.World3
keeps track of stocks such as population, industrial capital, persistent pollution, and cultivated lands. In
the model, those stocks change through flows such as births and deaths; investment and depreciation;
pollution generation and pollution assimilation; land erosion, land development, and land removed for
urban and industrial uses.The model accounts for positive and negative feedback loops that can
radically affect the outcome of various scenarios. It also develops nonlinear relationships. For example,
as more land is made arable, what's left is drier, or steeper, or has thinner soils. The cost of coping with
these problems dramatically raises the cost of developing the land —a nonlinear relationship.Feedback
loops and nonlinear relationships make the World3 dynamically complex, but the model is still a
simplification of reality. World3 does not distinguish among different geographic parts of the world,
nor does it represent separately the rich and poor. It keeps track of only two aggregate pollutants,
which move through and affect the environment in ways that are typical of the hundreds of pollutants
the economy actually emits. It omits the causes and consequences of violence. And there is no military
capital or corruption explicitly represented in World3. Incorporating those many distinctions, however,
would not necessarily make the model better. And it would make it very much harder to
comprehend.This probably makes the World3 highly optimistic. It has no military sector to drain capital
and resources from the productive economy. It has no wars to kill people, destroy capital, waste lands,
or generate pollution. It has no ethnic strife, no corruption, no floods, earthquakes, nuclear accidents,
or AIDS epidemics. The model represents the uppermost possibilities for the "real" world.Readers who
want to reproduce the World 3 scenarios of the book can do so themselves, because the authors have
prepared interactive World 3 CDs. To order disks, please see back of title page. [See below]The authors
developed World3 to understand the broad sweep of the future —the possible behavior patterns,
through which the human economy will interact with the carrying capacity of the planet over the
coming century.World3's core question is, How may the expanding global population and materials
economy interact with and adapt to the earth's limited carrying capacity over the coming decade? The
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model does not make predictions, but rather is a tool to understand the broad sweeps and the
behavioral tendencies of the system.Technology MarketsThe most common criticisms of the original
World3 model were that it underestimated the power of technology and that it did not represent
adequately the adaptive resilience of the free market. Impressive —and even sufficient— technological
advance is conceivable, but only as a consequence of determined societal decisions and willingness to
follow up such decisions with action and money.Technological advance and the market are reflected in
the model in many ways. The authors assume in World3 that markets function to allocate limited
investment capital among competing needs, essentially without delay. Some technical improvements
are built into the model, such as birth control, resource substitution, and the green revolution in
agriculture. But even with the most effective technologies and the greatest economic resilience that
seems possible, if those are the only changes, the model tends to generate scenarios of collapse.One
reason technology and markets are unlikely to prevent overshoot and collapse is that technology and
markets are merely tools to serve goals of society as a whole. If society's implicit goals are to exploit
nature, enrich the elites, and ignore the long term, then society will develop technologies and markets
that destroy the environment, widen the gap between rich and poor, and optimize for short-term gain.
In short, society develops technologies and markets that hasten a collapse instead of preventing it.The
second reason for the vulnerability of technology is that adjustment mechanisms have costs. The costs
of technology and the market are reckoned in resources, energy, money, labor, and capital.The Driving
Force: Exponential GrowthFor more than a century, the world has been experiencing exponential
growth in a number of areas, including population and industrial production. Positive feedback loops
can reinforce and sustain exponential growth. In 1650, the world's population had a doubling time of
240 years. By 1900, the doubling time was 100 years. When The Limits to Growth was published in
1972, there were under 4 billion people in the world. Today, there are more than 6 billion, and in 2000
we added the equivalent of nine New York cities.Doubling times: A quantity growing according to a
pure exponential growth equation doubles in a constant time period. There is a simple relationship
between the rate of growth in percentage terms and the time it will take a quantity to double.

Growth Rate

(% per year) Approximate Doubling Times
(years)

0.1720

0.5 144

1.072

2.036

3.024

4.018
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7.010

10.0 7Another area of exponential growth has been the world economy. From 1930 to 2000, the
money value of world industrial output grew by a factor of 14 —an average doubling time of 19 years.
If population had been constant over that period, the material standard of living would have grown by
a factor of 14 as well. Because of population growth, however, the average per capita output increased
by only a factor of five."Moreover, in the current system, economic growth generally occurs in the
already rich countries and flows disproportionately to the richest people within those countries. Thus,
according to the United Nations Development Program, the 20 percent of the world's people who lived
in the wealthiest nations had 30 times the per capita income of the 20 percent who lived in the poorest
nations. By 1995 the average income ratio between the richest and poorest 20 percent had increased
from 30:1 to 82:1."Only eight percent of the world's people own a car. Hundreds of millions of people
live in inadequate houses or have no shelter at all —much less refrigerators or television sets. Social
arrangements common in many cultures systematically reward the privileged, and it is easier for rich
populations to save, invest, and multiply their capital."The Limits"Limits to growth include both the
material and energy that are extracted from the Earth, and the capacity of the planet to absorb the
pollutants that are generated as those materials and energy are used. Streams of material and energy
flow from the planetary sources through the economic system to the planetary sinks where wastes and
pollutants end up. There are limits, however, to the rates at which sources can produce these materials
and energy without harm to people, the economy, or the earth's processes of regeneration and
regulation."Resources can be renewable, like agricultural soils, or nonrenewable, like the world's oil
resources. Both have their limits. The most obvious limit on food production is land. Millions of acres of
cultivated land are being degraded by processes such as soil erosion and salinization, while the
cultivated area remains roughly constant. Higher yields have compensated somewhat for this loss, but
yields cannot be expected to increase indefinitely. Per capita grain production peaked in 1985 and has
been trending down slowly ever since. Exponential growth has moved the world from land abundance
to land scarcity. Within the last 35 years, the limits, especially of areas with the best soils, have been
approached."Another limit to food production is water. In many countries, both developing and
developed, current water use is often not sustainable. In an increasing number of the world's
watersheds, limits have already been reached. In the U.S. the Midwestern Ogallala aquifer in Kansas is
overdrawn by 12 cubic kilometers each year. Its depletion has so far caused 2.46 million acres of
farmland to be taken out of cultivation. In an increasing number of the world's watersheds, limits have
already, indisputably, been exceeded. In some of the poorest and richest economies, per capita water
withdrawals are going down because of environmental problems, rising costs, or scarcity."Another
renewable resource is forests, which moderate climate, control floods, and harbor species, from rattan
vines to dyes and sources of medicine. But today, only one-fifth of the planet's original forest cover
remains in large tracts of undisturbed natural forests. Although forest cover in temperate areas is
stable, tropical forest area is plummeting."From 1990 to 2000, the FAO reports that more than 370
million acres of forest cover —an area the size of Mexico— was converted to other uses. At the same
time that forests decline, demand for forest products is growing. If-the loss of 49 million acres per year,
typical in the 1990s, continues to increase at 2 percent per year, the unprotected forest will be gone
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before the end of the century."Nonrenewable Resources"A prime example of a nonrenewable resource
is fossil fuels, whose limits should be obvious, although many people, including distinguished
economists, are in denial over this elementary fact. More than 80 percent of year 2000 commercial
energy use comes from nonrenewable fossil fuels —oil, natural gas, and coal. The underground stocks
of fossil fuels are going continuously and inexorably down. Between 1970 and 2000, even though
billions of barrels of oil and trillions of cubic feet of natural gas were burned, the ratio of known
reserves to production actually rose, due to the discovery of new reserves and reappraisal of old
ones."Nonetheless the stock of reserves is finite and nonrenewable. Moreover, fossil fuels use is
limited by the planet's capacity to absorb their byproducts after burning, such as the greenhouse gas
carbon dioxide. Fossil fuels may be limited by both supply and sinks. Peak gas production will certainly
occur in the next 50 years; the peak for oil production will occur much sooner, probably within the next
decade. Energy efficiency and renewables offer the best prospect for a sustainable future."Flows of
Physical Capital in the Economy of World3"It is important to distinguish between money and the real
things money stands for. This figure shows how the economy is represented in World3. The emphasis is
on the physical economy, the real things to which the earth's limits apply, not the monetary economy,
which is a social invention not constrained by the physical laws of the planet."Industrial capital refers
here to actual hardware —the machines and factories that produce manufactures products."The
production and allocation of industrial output are central to the behavior of the simulated economy in
World3. The amount of industrial capital determines how much industrial output can be produced each
year. This output is allocated among five sectors in a way that depends on the goals and needs of the
population. Some industrial capital is consumed; some goes to the resource sector to secure raw
materials. Some goes to agriculture to develop land and raise land yield. Some is invested in social
services, and the rest is invested in industry to offset depreciation and raise the industrial capital stock
further."Materials are another finite resource. If population rises, and if those people are to have
housing, health services, education, cars, refrigerators, and televisions, they will need steel, concrete,
copper, aluminum, plastic, and many other materials."But if an eventual nine billion people on earth all
consumed materials at the rate of the average American, world steel production would need to rise by
a factor of five, copper by a factor of eight, and aluminum by a factor of nine. From source to sink, the
processing, fabricating, handling, and use of materials leaves a trail of pollution.Such materials flows
are neither possible nor necessary. Fortunately, growth in materials consumption has slowed, and the
prospects for further slowing are good. The possibilities for recycling, greater efficiency, increased
product lifetime, and source reduction in the world of materials are exciting. On a global scale,
however, they have not yet reduced the vast materials flow through the economy. At best, they have
slowed its rate of growth."Another fundamental limit to growth is sinks —the capacity of the planet to
absorb the pollution and waste resulting from human economic activity. The most intractable wastes
are nuclear wastes, hazardous wastes (like human synthesized chemicals), and greenhouse gases. They
are chemically the hardest to sequester or detoxify, and economically and politically the most difficult
to regulate."Current atmospheric concentrations of carbon dioxide and methane are far higher than
they have been in 160,000 years. It may take decades for the consequences of climate change to be
revealed in melting ice, rising seas, changing currents, greater storms, shifting rainfall, and migrating
insects, birds or mammals. It is also plausible that climate may change rapidly."The Scenarios"Using the
World3 computer model, Limits to Growth: The 30-Year Update presents 10 different scenarios for the
future, through the year 2100. In each scenario a few numbers are changed to test different estimates
of "real world" parameters, or to incorporate optimistic predictions about the development of
technology, or to see what happens if the world chooses different policies, ethics, or goals. Most of the
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scenarios presented in Limits result in overshoot and collapse —through depletion of resources, food
shortages, industrial decline, or some combination of these or other factors."Under the "business as
usual scenario," world society proceeds in a traditional manner without major deviation from the
policies pursued during most of the 20th century. In this scenario, society proceeds as long as possible
without major policy change. Population rises to more than seven billion by 2030. But a few decades
into the 21st century, growth of the economy stops and reverses abruptly."As natural resources
become harder to obtain, capital is diverted to extracting more of them. This leaves less capital for
investment in industrial output. The result is industrial decline, which forces declines in the service and
agricultural sectors. About the year 2030, population peaks and begins to decrease as the death rate is
driven upward by lack of food and health services."

Landow

Bryant

For 16 years now a rise in CO2 had not caused a rise in Global temperatures per the UK Met. Ergo
reducing CO2 will have no impact on the climate. Bruce of Newcastle

January 13, 2013 at 8:02 am - Reply

This is a very encouraging event, especially when you read the New Scientist write up:So what are
these natural cycles?

Mostly they involve the movement of heat between the atmosphere and the oceans. The oceans are
the sleeping giant of climate change. They act as a huge heat sink: 90 per cent of the heat generated by
accumulating greenhouse gases is absorbed by the oceans. How fast this happens is variable,
depending on ocean currents and other fluctuations.Scientists have known for a long time that in El
Nifio years, when warm water spreads out across the equatorial Pacific, heat leaves the ocean for the
atmosphere. But there are also longer-term cycles. The biggest cycles are known as the Pacific Decadal
Oscillation and the Atlantic Multidecadal Oscillation. Recently, both have been causing the oceans to
absorb more heat, shutting off atmospheric warming.So the UK Met Office has either noticed or been
forced to consider the PDO and AMO!Which is interesting since this fluctuation is easy to see in their
very own HadCRUT dataset, corresponding to 1/3rd of the temperature increase between 1900 and
2000.Which obviously drops CO2 climate sensitivity by a third if taken into account.Now add that NASA
GSFC has also come out this week with the acknowledgement that solar effects have a larger impact on
temperature than they hitherto had expected and we have the next domino to drop.Solar output, TSI +
UV + magnetic influence, overall correlates to about 1/2 the temperature rise last century.Which if
added to the ocean cyclic component drops climate sensitivity to 1/6th or less of the IPCC’s estimate.
Which is consistent with Lindzen, Spencer and other empirical measurements of 2XCO2.Friends, we
only need two things now: Hadley and NASA to compare notes, and them both to actually use realistic
values in their models, and the CAGW religion will be consigned to the dustbin.Report this
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1.
Executive
Summary

Additional material on the intersection
of variability and climate change has
been added to the introduction in the
Context and Background section.

Patrick

Campbe

Values are all presented as exact numbers with no uncertainty bands, so that, for example,
temperature rise of 1.7 F may actually be 1.7 F(+ 0.4 F) with the actual error band shown. We need a
feel for the uncertainty of the reported observations.

2. Our
Changing
Climate

Uncertainties in the observational time
series and associated trends are
presented in the Appendix on Climate
Science, in three figures under
Supplemental Message 2. One figure
shows the uncertainty through a
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comparison of temperatures. A second
figure contains similar depictions for
other variables. The third figure shows
the uncertainties in the forcing terms.
We have put this information in the
Appendix rather than in the Our
Changing Climate chapter because the
trends dominate the uncertainty in the
observational time series shown here,
so the first-order messages pertain to
trends.
We also added a special box on
Uncertainty to the chapter. This new
box appears in Key Message 5. The
uncertainty described therein pertains
mainly to model projections and is
based largely on the extent to which
different models agree.
George ||Bond There is a simple plan to unite all peoples on earth - plant trees. We greatly appreciate your positive
comment.
Admittedly, this will not solve the problem we are facing, but it gives everyone an opportunity to
actually do something that actually helps.
This plan crosses all language and religious lines.
Good luck in your efforts.
George Bond
Suffield, CT
USA
George ||Bond There is a simple plan to unite all peoples on earth - plant trees. We greatly appreciate your positive

Admittedly this does not solve the problem we are facing, but it does give everyone something to do to
help.

This plan crosses all language and religious barriers.
Good luck in your work.
George Bond

Suffield, CT

comment.
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Rob Wilson ||There needs to be some discussion regarding ground absorption of water in regards to existing ground ||2. Our 47 ||14 ||Thank you for the suggestion, but we
water content, i.e. downpour on hard dry ground is more destructive and leads to less water entering ||Changing do not go into those details in this
aquifer than a four day light rain. Climate chapter.

Rob Wilson 2. Our 42 |9 Mechanisms of change are briefly

. . S . . Changin discussed but space limitations
Is there any discussion or research on sources of the precipitation? For instance, lake effect snow/rain . ging ! u . u' P . I I, !
. L . . . Climate prohibit detailed discussions of the
and tropical rain in the northeast versus rain from pacific/artic sources. . )
source of available moisture for
precipitation.

Lee Davis Introduct A warning regarding the "time-out"
Your page times out and has 'eaten’ over 90 minutes of my work. I've made carefully written comments|jion: function was inserted into the website
upon what | have read so far. And those comments just 'vanished' while | contemplated what to say Letter to in several places.
next.Please encourage people to word process their comments first before cut and pasting them into  ||the
this comment box. Please put that on the web site. American

People
Rick Knight 27. 955 ||37 |[This analysis would require
g It would be helpful to expand this bullet point to not only reflect the failure of current efforts to meet . . v . g .
) . . . o ) Mitigatio consideration of the entire
the B1 scenario, but also to characterize which of the other higher-emission scenarios would most . . . . .
L . . . L . . n international regime, which while
closely be anticipated with continuation of current policies. This would help emphasize the extent of . L
. . . interesting, is beyond the scope of the
policy change that is needed to meet the B1 scenario.
chapter.
Landow (|Bryant 24. This comment is inconsistent with the
. L L Oceans current state of the science on this
When ocean levels have risen only 3mm/year (showing little or no trend of extreme rises in ocean . . .
e e . o . N and topic. Chapter 2 (Changing Climate)
levels) it is difficult to believe the claim in the report that future trends will be "worse than we . . .
" L . L . . Marine details a recent doubling of the rate of
thought". Nothing in the report supports this claim in any credible way. This makes the authors of the . ; M
. . Resource rise, and discusses the likelihood of far
report sound like they are just another end of the world dooms day death cult. . . . .
s higher increases leading to potentially
6.6ft rise by 2100.

Ken Jones The tenor of the whole piece seems quite calm actually, and the examples in the first paragraph Introduct Thanks for your comments, the
somewhat benign. Clearly there are more dramatic, far-reaching effects. Just the fact that here in ion: authors have worked hard to provide a
California continued rise of the ocean level perhaps an inch could easily soon cause the mass flooding ||Letter to measured responses taking all of the
of the Central Valley growing region with salt water as it once was seems kind of a disaster of epic the evidence into account. A reference to
proportions and the cost of doing something about it quite major. Acidification of the ocean and American heat in 2012 has been inserted.
species loss. How about the droughts and major fires sweeping across multiple states this last year. We ||People
are in 2013 now so references to 2012 might be useful as this was the hottest year on record by a long
shot.

Lance ||Wallace 2. Our 28 (|41 |[The text has been revised to

Changin incorporate additional explanation of
The period with no significant warming listed refers only to 1998-2007, but in fact it is now from about . ging P p.
Climate why the recent slowdown in the

1996-2012, or 16 years. This longer period makes the statement about not measured in years but in
decades wrong, since indeed we are approaching decades with no warming.

increase in air temperature is
consistent with the author team's
thorough assessment of the science.
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Ed Fore When are Utilties going to start conserving? Coal-fired boilers are only 30% efficient, with the 29. Thank you for your comment, however
condenser using 30%, over 30% of BTU's go to atmosphere. With coal at 16M BTU/ton, that is a lot of ||Research policy issues are beyond the defined
heat loss per hour. The units | worked on use Agenda scope of the National Climate
for Assessment, a scientific document that
over 350 tons/HR.This could be corrected but there are only DEMAND-SIDE incentives in place. The Climate provides the basis for decision making,
Change but does not address policy.
SUPPLY-SIDE has recommendations with no teeth Science
and no incentives. Insulating for this 30% heat loss could also reduce other pollutants. All heavy
industry could use a cattle prod
Ed Fore.. Member.... IBEW # 160 RTD; ASTM C-16:
Nat'l Inst Blgd Sci; Nat'l Assoc Corrosion Engr: Author -EPRI High Temp Insul; business owner
Foremost Products
Ed Fore 4. Energy Our chapter focuses on climate
Suppl i t ducti d
With coal at 16 MBTU/ton, how much coal is burned in the US/World per hour? Electric generation is upply impacts o.n energy production an .
onl and Use supply. It is beyond the scope of this
4 chapter to assess sources of emissions
d efficiencies of duction.
30% efficient, so the rest of the BTU's go to atmosphere. Smelters put 100% to atmoshpere. Where are ande |C|enc.|es Of energy pro f‘c,'°”
" . . L . The International Energy Association
all these BTU"s going? And no one says diddly about this side of the equation! . .
(www.iea.org) is a good source for
discussion of these issues.
Sandra ||Lewis 11. 422 We chose examples with broad-based
Urban impacts to illustrate the connections,
Systems, rather than locally-specific examples
This lacks data. Find water main breaks and melting asphalt and the cost of repair. Asphalt melts and Infrastru such as water-main breaks and
must be added as a vulnerability cture, melting asphalt.
and
Vulnerab
ility
Sandra |[Lewis 11. 442 Thanks.
Urban
Systems,
. . . . . Infrastru
Well written, nice choice on the opening sentiment cture
and
Vulnerab
ility
Sand Lewi 4.E 519 (|33 ||Thank for th lade.
andra jjtewss Bingo! This is exactly right. Might be browns gas stealing H, in the atmosphere. Just a thought... This Sup:)fyrgy ankyou tor the accolade

should be the first chapter. | am glad this gas emphasis is being explored

and Use
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Sandra ||Lewis 4. Energy 296 |[20 ||The physical impacts of climate change
Lacking a ton of data include mass deaths mainly fowl. that have occurred in the last 5 ...yes. Due to supply on' species are beyond the scope of
climate change. and Use this chapter. C'hap.)ter 8 addresses

Ecosystems, Biodiversity and
Ecosystem Services.

Sandra ||Lewis 4. Energy 296 |[20 ||The physical impacts of climate change
Lacking data include mass deaths mainly fowl. that have occurred in the last 5 ...yes. Due to climate supply on' species are beyond the scope of
change. and Use this chapter. C'hap.)ter 8 addresses

Ecosystems, Biodiversity and
Ecosystem Services.

Zackary ||Cutner ||l would submit that the directness of the draft language not be reduced by any degree. Readers of this Thank you for your comment.
report who are Climate Change Sceptics need as much of a dose of reality as is possible to deliver.

Philip Hansten||“Prediction is very difficult. Especially if it’s about the future.” Niels Bohr was right... rediction is indeed ||1. Your point about the critical
difficult, particularly in complex systems such as climate change, or how combinations of chemicals will ||[Executive interactions in the climate system is
react in a particular human body. After spending the past 50 years trying to predict outcomes in people ||Summary very well taken, as well as the
taking interacting drugs, | think the principles involved are almost identical to those that could be references to complexity.
profitably used in dealing with the risk of climate change. (I am a professor emeritus at the University
of Washington, and some of the comments below were published in my blog on The Ernest Becker
Foundation.)1. Prediction of Magnitude. Suppose you are on colchicine for gout, and you start
clarithromycin for a sinus infection. Clarithromycin can produce colchicine toxicity, which in turn can
cause fatal bone marrow suppression. Some people have less serious reactions, but we cannot
determine ahead of time how bad it will be in any given person; there are too many variables.

Climatologists have the same dilemma; they know that the CO2 buildup is risking catastrophe, but they
cannot make precise predictions of timing and magnitude; again... too many variables. Precise
prediction of outcomes, however, is not required for a rational assessment of risk.2. Tipping Point.
There is another similarity. Once serious colchicine toxicity begins, it is difficult to stop. Colchicine can
inhibit its own elimination by the kidneys, and dialysis doesn’t work. So by the time a serious reaction is
detected, it is often too late. Climatologists tell us a similar story; we may get to a point where mutually
reinforcing effects are set into motion, and no amount of remedial action will stop the inexorable
march to disaster.3. Threshold for Action. There is scientific consensus among experts regarding both
climate change and colchicine. Some refuse to accept the science, usually because they don’t
understand it or they benefit from their denial. But it is not a matter of whether the specific predictions
of climatologists will prove true 30 years from now... rather, the question is whether global warming
presents a non-trivial risk of catastrophe. The threshold for taking action when dealing with complex
problems that can potentially lead to disastrous outcomes often occurs long before definitive scientific
data are available. One can always say, “the jury is still out” to justify inaction; look at the delaying
tactics of Big Tobacco after the health risks of cigarettes became clear. But in science, the jury is always
still out, so the question is not about juries... the question is whether or not the data suggest we should
take vigorous action.But despite all the similarities, there is one striking difference between colchicine
and climate change; ignoring a colchicine-clarithromycin drug interaction puts one person at risk of
death; ignoring climate change could be fatal to billions.

William ||[Fraser ||Fort Myers, Florida, is incorrectly spelled as Fort Meyers in this sentence:"Three of these (Palm Coast, |[|17. 583 |[29 |[The text has been revised to
FL, Cape Coral-Fort Meyers, FL, and Myrtle Beach area, SC) are along the coast and vulnerable to sea Southeas incorporate this suggestion.
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level rise and storm surge."For city name verification: tand
Caribbea
City Government: http://www.cityftmyers.com/ n
Google Maps: http://goo.gl/zoR8E
Ben Beard Regarding Figure 9.8: Changes in Tick Habitat references Ogden et al. 2008. The reprinted figure is S 98 345 Citation has been changed.
. Human
actually from Brownstein et al. 2005 and not from Ogden et al. 2008. Health
Oliver [|[Manuel ||Writers of the "Introduction: Letter to the American People" need to watch and privately contemplate ||{Introduct Thank you for your suggestion.
the following video on the source of energy that controls a volume of space large enough to contain ion:
ten billion, billion (10719) Earths:That is 10,000,000,000,000,000,000 Earths Letter to
http://informthepundits.wordpress.com/2013/01/15/fabulous-solar-activity-video/With kind regards, ||the
American
Oliver K. Manuel People
Former NASA Principal
Investigator for Apollo
Karl Whitehe 24. Due to the size of the topic, and the
ad Oceans page limit for the chapter, we focused
Any discussion of sea level change must include the effects of plate techtonics. [see and on broad trends rather than delving
http://curry.eas.gatech.edu/Courses/6140/ency/Chapter10/Ency_Oceans/Sea_Level_Variations.pdf] Marine too deeply or providing such a level of
Resource specificity. It is true the tectonics
The data used by this report to confirm sea level rise uses measurements from 290 tidal gages around ||s affects SLR, but is a smaller effect and
the world. The data table also records that in the last 100 years, all continents have been rising except on a much longer timescale than other
North America, while North America has been falling. This has more to do with sea level change than a factors under consideration in our
1 or 2 degree rise in temperature. The movement of the continents has been causing the sea level to report - these include warming,
rise for the last 15,000 years. There is no possible way to stop this change, so mankind must be melting of glaciers and ice sheets,
preparing for it. glacial rebound around North America
and ocean currents - which as dicussed
in detail in Chapter 2.
John Stampfl 7. 7.1 265 Due to the size of the sector and the
Forestry page limit for the chapter, we focused

Refer to figure 21.7.

In this area, Northwest, Montana. Insect damage seems to be more serious than depicted on Figure
7.1.May be just a matter of scale between the two figures.

on broad trends rather than delving
too deeply or providing such a level of
specificity. The text has been revised
to add the dates over which the
disturbance index was estimated
(2005-2009) and given the dynamic
nature of disturbance in the west, the
dates associated with the index
contributes to the nature of the
disturbance assessment. Figure 2.17 in
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Vose et al. focuses on the likelihood of
future warming and vulnerability and
the text in the disturbance section
supports the conclusion of the graphic
that western forests are highly
vulnerability to loss of carbon.
John Stampfl 25. We appreciate this suggestion, but
Coastal space is limited. The author team has
Zone deliberated and agreed on the most
Develop important information and
| didn't see much discussion of the problems faced by the Sacramento-San Joaquin Rivers Delta. Much |ment and illustrations to add during revisions.
of the Delta area is below the level of the Rivers during runoff periods. The tide levels affect the river Ecosyste Given the limited additions possible,
levels. It seems at a minimum levees need to be raised and strengthened. ms we could not elaborate on the Delta,
but mention it once in the text.
Moreover, Figure 25.4 (Panel d)
contains a mention of adaptation
activities in San Francisco Bay.
Anthony|(Westerli||"Recent policies that allow some wildfires to burn naturally have increased burned area back to the 20. 695 (|5 Thank you for your comment. The
ng levels seen Southwe section has been modified to
st accommodate your suggestion.
before the strict fire controls."This sentence is highly controversial, not supported by the peer-
reviewed literature, can be shown empirically to be highly questionable, and directly contradicts the
main findings on wildfire reported in chapter 20. It implies that the observed increase in wildfire in the
region is merely a rebound in fire due solely to a change in fire suppression policy. It is simply not
possible to credibly attribute changes in fire to this one policy variable in the presence of simultaneous
changes in climate and other factors. Furthermore, the general increasing trend in forest burned area
predates effective changes in fire suppression policy. Also, burned area can be shown to have increased
in Forest Service forests before Park Service forests, despite the fact that policies were implemented by
Park Service units long before any changes were applied to forest service lands. This sentence is overly
broad, unsubstantiated by any peer-reviewed literature, empirically suspect, and contradicts the rest of
the text on wildfire. It will engender very strong public criticism from scientists such as myself.
Anthony||Westerli||Prescribed burning, mechanical thinning, and retention of large trees can help forest ecosystems adapt ||20. 695 |[29 |[Thank you for your comment. We have
ng to climate change (Finney et al. 2005; Stevens et al. 2008; Swetnam et al. 2009).While this is true for Southwe modified the sentence to reflect that
some forest types in the region, it is not generally true for all forest types. This sentence should be st the outlined actions do not help all
strongly qualified.Fire suppression has not had significant qualitative impacts on fire regimes in forests forest ecosystems adapt to climate
where the natural pre-suppression fire rotation was substantially longer than the historical period of change.
effective fire suppression. Furthermore, it is questionable whether fire suppression is effective under
the climatic conditions that foster large fires in infrequent, high-severity fire regimes. Introducing
prescribed fire and thinning in such systems would be an unnatural disturbance. Empirical evidence
that such measures would actually enhance adaptation in those forest types is needed.
Anthony||Westerli||"Models project a doubling of burned area in the southern Rockies, (Litschert et al. 2012) and up to 20. 695 (|23 |[Thank you for your comment. The text
ng 74% more fires in California (Westerling et al. 2012)."This is incorrect. Westerling et al (2012) find Southwe has been revised to incorporate this
increases in burned area of up to 74%, not fire frequency. Note also that the 74% refers to California as ||st suggestion.
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a whole, whereas the increase in burned area in Sierra Nevada forests is found to exceed 100% in a
large area of those forests across a wide range of climate scenarios.
William ||Lanahan The transparent process leading to this
| was wondering if everyone on the committee was of the same opinion. report is documented on our website
and has included numerous avenues
What kind of a scientific paper is written without peer review? Every paper I've seen has a Pro and Con for the public to engage. In addition to
opinion. a three-month public comment period,
an expert panel of the National
After all there are thousands and thousands of scientists that do not agree with the conclusions Academies also provided peer review
expressed here. of the report and published their
review publicly. Finally, policy issues
The least you could do is allow a dissenting opinion for a fair and balanced view. are beyond the defined scope of the
National Climate Assessment, a
Has anyone looked into how much the remedies will raise taxes? If so those figures should be revealed scientific document that provides the
to the taxpayers. basis for decision making, but does not
address policy.
Paul Schoenh 9. More information on preparedness
agen Human and adaptation can be found in Ch.28
Health on Adaptation of the National Climate
Assessment report; along with several
references cited in this chapter: (1)
National Research Council. America's
Climate Choices: Adapting to the
Impacts of Climate Change .
L . . . . Washington, DC: The National
This is a very interesting and important topic. Academies Press, 2010, (2) Hess JJ,
" . . McDowell JZ, Luber G. 2012.
Are there any specific recommendation for healthcare systems how to increase . : .
preparedness/adaptation? !ntegratlr?g cilmate char.'nge ad.aptatlon
into public health practice: using
adaptive management to increase
adaptive capacity and build resilience.
Environ Health Perspect 120:171-179.
(3) Bedsworth L. 2009. Preparing for
cilmate change: a perspective from
local public health officers in
California. Environ Health Perspect
117:617-623.
Daniel ||Botkin [|[Comments on The Executive Summary's first page. Introduct After a careful review of all of the
ion: existing literature and documentation,
Statements from the report are in quotes. My comments follow.The executive summary is a political Letter to the authors are comfortable that their
statement, not a scientific statement. If is filled with misstatements contradicted by well-established the conclusions are robust. The fact that
and well-known scientific papers. Quotes from the document are in quotes. My comments American there are long-term trends does not
follow."Climate change is already affecting the American people." Climate change has always affected ||People mean that shorter-term variability will

people and all life on Earth, so it isn’t new to say it is “already affecting the American people”. This is

not result in year-to-year and even
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just a political statement. "Certain types of weather events have become more frequent and/or decadal fluctuations. More detail on
intense, including heat waves, heavy downpours, and, in some regions, floods and droughts." It is the relationship between trends and
inappropriate to use short-term changes in weather as an indication one way or another about variability has been included in the
persistent climate change. Steve Schneider, one of the top climate change climatologist, with whom | revised Context and Background
worked in the 1980s, made clear that you should never use short-term weather changes as proof about section of the Executive Summary of
climate change. "Sea level is rising," The sea level has been rising since the end of the last ice age, the report. We have added more
12,500 years ago. To the lay reader this will come across as if it were a new event caused by human information on the accumulating
actions. This long-term rate has been characterized as about a foot a century. The question has been evidence and increased certainty that
weather this has accelerated during the late 20th century. "glaciers and arctic sea ice are melting." This the only explanation for the warming
is an overstatement. The scientific literature is quite clear that in some places sea ice is decreasing, in observed now is human activities.
others it is increasing. See "Mahoney, Andrew R., John R. Bockstoce, Daniel B. Botkin, Hajo Eicken, and
Robert A. Nisbet. 2011, “Sea Ice Distribution in the Bering and Chukchi Seas: Information from
Historical Whaleships' Logbooks and Journals,” Arctic. 64, (4): 465 — 477.""These changes are part of
the pattern of global climate change, which is primarily driven by human activity." It remains unclear
that this is driven by human activity.

Don Steinke |[|Hello from Vancouver Washington,The coal industry is planning to ship 36 miles of coal trains per day ||26. Comment addresses policy issues that
from Federal Lands in the Powder River Basin to ports in Oregon and Washington for shipment to Asia. ||Decision are beyond the scope of this chapter.
The terminals are already in the permitting process. The Army Corps of Engineers is the lead agency. Support:

Despite urging from the Seattle Office of EPA to expand the scope of the EIS, the Army Corps of Supporti
Engineers seems reluctant to expand the scope beyond the actual terminal site. The PowerPastCoal ng Policy,
organization has turned out 8000 protesters to the scoping hearings.Everything about these proposed ||Planning,
exports is contrary to everything the Obama Administration and you believe, and yet this is mostly and
within the president’s authority to stop. Resource
Manage
1. The coal is coming from Federal Lands ment
Decisions
2. We are selling the coal to Peabody and associates for $1.00 per ton. (I believe the price is ina
determined by auction.) Climate
Change
3. The president is the chief commanding officer for the Army Corps of Engineers. Context

4. Coal is a non-renewable resource that should be saved for future National Security.

5. The coal terminals are being built in navigable waters of the United States.Why is the president
silent? Are the people in charge of these leases keeping this under Obama’s radar?

These coal exports would produce as much greenhouse gas as the Keystone Pipeline. The Army Corps
has the authority to deny the permits for the terminals.“If you build it, they will come”, and if the
terminals are not built, then there will be no exported coal. | can only speculate on why the president is
silent. My guess is that he wants to make nice with China, and also with Warren Buffet who is the
major stockholder in Peabody and BNSF.| urge the president to do all of the following:

1. Stop the sale of coal for export from Federal Land
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2. Put a high tax or tariff on export coal
3. Tell Army Corps to deny the permits for the terminals on the basis of National Security.
4. Or ask the Army Corp to widen the scope of the EIS to include regional and global impacts.Don
Steinke
Vancouver (not BC), Washington (not DC) O
Tom Fiddamal|This figure, Trends in Flood Magnitude, cites,Hirsch, R.M. and K.R. Ryberg, 2012: Has the magnitude of |{2. Our 2.20 56 This figure has been corrected and is
n floods across the USA 6 changed with global CO2 levels? Hydrological Sciences Journal, 57, 1-9 doi: 7 Changing now consistent with the figure from
10.1080/02626667.2011.621895, [Available online at 8 Climate Peterson et al. 2012.
http://www.tandfonline.com/doi/abs/10.1080/02626667.2011.621895]However, the figure does not
appear in the article. A similar figure (#1) does appear, but it shows CO2/streamflow regression
coefficients, not trends, and is not in color.Hirsch and Ryberg is not a reliable source on the significance
of CO2/streamflow correlations, because it neglects:
- integration between CO2 concentration and temperature
- nonlinearity in CO2 forcing
- control for non-CO2 forcings, anthropogenic and natural
- spatial correlations in flows
- spatial variation in expected flows (e.g., GCM predictions)
Therefore the findings of significance are unreliable, and the interpretation of regression coefficients is
problematic.While the underlying data and descriptive statistics that are the subject of the paper may
be of some use, the conclusions should not be relied upon.
Prabhat ||Misra Respected Jerry M. Melillo Sir & team of Scientists,First of all thank you for this Globally important Thank you for your comment, however

report/ assessment/ document/ research. This will be an ideal before World Community to consider
while making plan/ draft for Climate Change.

The current problem of ‘climate change’ is due to GLOBAL WARMING which in turn is the result of our
past discovery of ‘STEAM POWER’ and ‘FOSSIL FUELS’ at the advent of INDUSTRIAL REVOLUTION. At
that time, the policy makers, scientists and engineers did not judge the fate and impact of that
industrial revolution. UNIPCC2007 report has predicted dark future of the earth. Here are few
suggestions, which needs urgent attention:1. There should be a "WORLD COMMISSION FOR SCIENCE
AND DEVELOPMENT" for promoting the researches and developmental works which have zero to low
carbon emission.2. There should a compulsory constitutional amendment to make "ENVIRONMENTAL
WAY OF LIFESTYLE" a compulsory duty.3. Our investment in R & D should be more on the forthcoming
areas like solar, tidal, wind and water energies apart from on lowering carbon emission.4. There should
be a big role for N.G.Os. in implementing environment friendly plans & projects of government.5. There
should be effective AWARENESS programmes, at grass root level, to save the environment & terrestrial

policy issues are beyond the defined
scope of the National Climate
Assessment, a scientific document that
provides the basis for decision making,
but does not address policy.
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"CO2 sink zones" i.e. forests from degradation. One such movement, running in Etawah district of Uttar
Pradesh province of India, is RED TAPE MOVEMENT [
http://unfccc.int/cc_inet/cc_inet/six_elements/public_participation/items/3530.php?displayPool=1526
& http://twitter.com/RedTapeMovement]. Such movements will be helpful in the conservation &
safety of forests and biodiversity, with the help & involvement of local peoples.6. There should be the
provision of financial help and green technology transfer to developing countries because the problem
of Climate Change is GLOBAL & inter-related; it will be helpful in phasing-out the fossil fuels. Recently,
Dec. 2012, The European Commission and the German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU) have each announced a €5 million contribution to United
Nations Development Programme (UNDP) to help assist 25 developing countries around the world
reduce their greenhouse gas (GHG) emissions.
7. Sustainable developments should be given priority. But recently it was reported by
rainforestportal.org, on April 16, 2012, that sustainable management is not playing a good role in
Rainforest areas as it is destroying Primary Rainforest [
http://www.rainforestportal.org/issues/2012/04/earth_meanders_the_great_rainf.asp ]. The portal
says, "Old forests are a vital part of the biosphere's ecological infrastructure — and have a prominent,
central role in making the Earth habitable through their cycling of carbon, energy, water, and nutrients.
Primary rainforests cannot be logged in an ecologically sustainable manner; once logged — selectively,
certified, legally or not — for throw-away consumer crap, their primary nature is destroyed, and
ecological composition and dynamics are lost forever". So, on the name of Sustainable Management [
http://www.brisbanetimes.com.au/environment/animals/extinction-risk-as-aceh-opens-forests-for-
logging-20130114-2cpmr.html ], no-one should be allowed to destroy forests because our terrestrial
biodiversity, human population, Oxygen production, CO2 sinking etc. depends on forests.
Such steps are big BUT will be helpful in controlling GREEN HOUSE EFFECT and CLIMATE CHANGE.
Regards
Prabhat Misra
Assist. Director [ National Savings ],
Etawah, U.P,, India
www.facebook.com/prabhat.lovepeaceunity
www.facebook.com/redtapemovement
www.twitter.com/redtapemovement
www.twitter.com/prabhatmisra
Tom Fiddamal|This section discusses flood trends corresponding with Figure 2. However, the source cited, Hirsch & 3. Water 113 ||38 ||We do not agree that the Hirsch and
n Ryberg 2012, concerns CO2/streamflow regression coefficients, which are not strictly Resource Ryberg analysis and conclusions
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trends.Furthermore, Hirsch and Ryberg is not a reliable source on the significance of CO2/streamflow ||s should not be relied upon. We have

correlations, because it neglects:

- integration between CO2 concentration and temperature

- nonlinearity in CO2 forcing

- control for non-CO2 forcings, anthropogenic and natural

- spatial correlations in flows

- spatial variation in expected flows (e.g., GCM predictions)

Therefore the findings of significance are unreliable, and the interpretation of regression coefficients is

problematic.While the underlying data and descriptive statistics that are the subject of the paper may
be of some use, the conclusions should not be relied upon.

considered all the objections to use of
CO2 as the independent variable in
their analyses and do not agree. The
use of CO2 as a dependent variable in
climate-change trend analyses is an
important, and arguably, more
relevant independent variable than
linear time. Climate changes, if driven
by greenhouse gases, are more likely
(or no less likely) to parallel the
greenhouse-gas concentrations than
year of common era, given that the
greenhouse concentrations have not
increased purely linearly in the
observational period. Thus, in fact, we
feel that the nonlinearity in CO2
forcing (at least relative to the more
common reliance on linear time) was
precisely what they did attempt to
incorporate. Even if the connection
between CO2 and temperatures is not
completely understood, the analysis
by H&R does not assume it; rather
they only report on the relations
between CO2 and floods. H&R
carefully chose gages to analyze that
are as free as available from non-CO2
flood forcings, like river management
and land use changes. Spatial
correlations between gages are
essentially irrelevant to the
conclusioons that we drew from their
paper (as we did NOT rely on their
regionalization of results to quarters of
CONUS). And, H&R is an analysis of
historical observations, not GCM
projections, and left it to the reader to
draw any conclusions as to whether
there is a linkage (they seemed to find
none); thus, their "neglect" of "spatial
variations in expected flows (e.g., GCM
predictions)" is not relevant in our use
of their results. However, we have
revised our description of the Hirsch
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and Ryberg analysis in response to the
comment.
David Williams Appendix||10 1071 Agreed. Somehow the wrong picture
:NCA got in there. It has been revised.
Climate
Science -
. . . . Addressi
I think you have Svante Arrhenius and Guy Callendar's pix reversed and I'm not sure your picture of Guy ng
is correct as it doesn't look like pictures of Guy that I'm familiar with....
Common
ly Asked
Question
s from A
toZ
Alex Au What isn't mentioned is the elephant in the room - how the central barrier to adaptation is society 28. Thank you for your comment.
itself (how it is organized) - not the limited financial attention given to adaptation projects. The Adaptati Discussing how society is organized or
elephant is "capitalism" - the pursuit of profit as the central decision-making rule. Capitalism is what on the role and history of capitalism is
blocks current action on climate change, and unless it is recognized as a central barrier, then the outside the scope of this short
solutions presented will unlikely be successful. Capitalism implicitly opposes action on climate change chapter. We try to show how actions
because comparable profit cannot be made by constraining the use of natural resources (because you on adaptation are taking place on
start out with less wealth). As a result, there is greater money power on the side of irresponsibly using many scales, despite remaining
natural resources versus conserving them. Moreover, recent history broadcasts the futility of creating barriers. No change to the chapter was
regulations that multinational corporations can weaken and sidestep. Do not waste time perfecting a made.
failing strategy that should have been implemented 15 years ago. Recognize that in any given situation,
there is only ONE action that produces substantial results. In 1961, it was a trip to the moon. What will
it be in 2013?Here is my proposal: at this stage in human history, it's futile to attempt an alternative to
capitalism. (Again, if this is true, then the half-hearted efforts to regulate the capitalist urge to profit
through consumption will only delays the inevitable). Therefore we must double down and use
capitalism for what it has done best - create wealth through innovation. What we need, clearly, is a
weather-control machine. If the energy required for this machine is greater than currently produced in-
and-around the Earth, then so be it - we must radically uptick our ability to produce energy. Perhaps
the authors of this chapter haven't realized it yet - but we've already reached the point of no return.
We must innovate or feel Nature's wrath. Realize too that imagination is the missing ingredient. The
moon captured it in 1961 - and even today, there are still plenty of opportunities to seize the day. Think
of Hurricane Sally and Sandy Hook. These were great tragedies that did not unite the nation on a
fervent and inspirational new vision of itself. But it could have been. Think of something great - like
"the invincible island city" or "the moon's moon energy plant." Even if you embark on doing tedious
bound-to-fail bureaucratic and cost-increasing, unsexy regulations (the opposite of Captain Planet),
then you still need imagination. That is where this Adaptation chapter is severely lacking. You can be a
loser, or you can be legendary - that decision is happening right now. Please get it together.
Brad Carrier ||l deeply appreciate this report.l appreciate all the expertise and effort that has gone into it.In an era Introduct Thanks very much for your comments.
when so many flippantly say "the government can't do anything right," this is doing something right. ion:
This dire situation must be quickly addressed by many efforts, private, corporate, voluntary group, and ||Letter to
especially, our governments. Global challenges require global thinking and cooperative behaviors. the
Thank you, everyone, who contributed to this important document.Brad Carrier American
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Ashland, Oregon

Sandra ||Lewis Data could include projected loss of busses, trains, and personal vehicles stored in an around storm 5. 218 The text has been revised in several
surge potential lots. Hail is a major player in transportation, loss and climate. Hurricane Katrina/Sandy ||Transpor places to incorporate this suggestion.
come to mind, as well as Joplin, Mo. tation

Sandra ||Lewis 5. 218 Thank you for your comments. We
Consider data from repairs brought on by extreme heat and crumbling asphalt. Largely prevelant in the ||Transpor have changed the sentence to address
mid-west/southwest. Hail damage, missed aspect to project cost tation hail and asphalt deterioration in

response to this suggestion.

Horst Henn 1. 3 6 The percentage of warming that is

Executive attributable to human causes is not
Summary known but is increasing over time as
explained in Chapter 2.. This robust
scientific attribution of observed
changes to human influence extends
"which is driven primarily by human activity" is certainly not a statement which should show up in the to manY chgr cllm.ate quantities, such
top lines of an executive summary of a scientific report. Does this mean that human activities are as precipitation (l,VI,m etal. 2011; pall
. . .. \ L N et al. 2011), humidity (Santer et al.
responsible for 51% of climate change or is it 70%. If you can't agree on a scientific definition and .
measurement of "climate change" and an estimated value | recommend to replace the word 20,07; Willett et al. 2007), pressure
"orimarily” by the word "probably". (Gillett and Stott 2009), ocean heat
content (AchutaRao et al. 2006), and
tropospheric and stratospheric
temperature (Santer et al. 2012) in
addition to surface temperature.
Further discussion of attribution is
provided in the Commonly Asked
Questions Appendix.

Paul Marx Not all species have the same degree of mobility when their habitat is being degraded. Predator 24. 844 We appreciate this suggestion, but
species can reasonably be expected to migrate to their comfort zones. However, not all of their prey Oceans space is limited. The author team has
species have the same capability. Corals don't move at all, and shellfish of various kinds move only and deliberated and agreed on the most
slowly. It may be informative to highlight that differing species may not be able to migrate, or adapt, Marine important information and
with equal success. This may lead to some species losing access to vital food sources, while other Resource illustrations to include.
species see falling reproduction and survival rates due to their inability to move geographically. s

Paul Marx The section on tourism may be strengthened by referencing effects of scarcity versus demand. In many ||24. 845 After consideration of this point, we
national parks, for example, access is being regulated to prevent ecosystem damage from too many Oceans still feel the existing text is clear and
visitors at one time. This lowers access and increases cost. and accurate.

Marine
When coral reefs are reduced by 80 percent, the availability of recreational opportunities related to the||Resource
reefs (fish species, eco-tourism, sport fishing) are equally reduced, while demand increases. This is s
likely to result in sharply increased cost, and logistical disruption for the tourism industry, with a
potentially significant reduction in overall revenue.

Paul Marx My comments come from the standpoint of adaptation. It seems to me that the increases in carbon 24. The chapter focused on broad trends
emissions were decades in their establishment, and will be decades in their diminution. While we seek |{Oceans related to observed trends and future
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methods to reduce the carbon, it will continue to influence sea levels, water temperatures, acidity, and |jand projections of climate change impacts
related ecosystem conditions. Marine on marine ecosystems as well as the
Resource resulting effects on coastal
To effectively adapt to the changes that are coming will require that we explore likely avenues for s communities and ocean services. We
adaptation now. Humans are quite mobile, as compared with ocean predator species. However, we refer those interested in a deeper
suffer from the same limitation: our infrastructure and food sources are not as mobile as we are. treatment of the topic of adaptation
strategies to the Adaptation Chapter.
An explicit goal of developing methods to adapt to these changing conditions would seem appropriate.
By exploring what could be done to adapt, say by developing and "seeding" more adaptable shellfish
and prey species in the areas where they are likelier to survive, we will more quickly identify the
strategies that work or do not work. This may provide valuable case studies for the eventual adaptation
of our own cities and towns.

Paul Marx Our occupation and use of shoreline for residential and commercial purposes has radically altered the ||24. 846 The points the comment raises are
ability of that shoreline to support the marine ecology. This chapter is not the place to propose an Oceans beyond the scope of this chapter. All
entire new way of living, but it may be the place to mention how much the restoration of saltwater and such issues are deliberatively the
marshes, coastal habitat, and other measures could reduce the potential harm of future climatic events||Marine purview of the Coastal Chapter rather
(such as Hurricane Sandy). The presence of human habitation so close to the shore is directly linked to ||Resource than Oceans, which are focused
the inordinate cost of the damage done by Sandy. But the lack of shoreside structure all along the s offshore.
eastern seaboard was a major contributing factor as well. It may be worthwhile to mention this here.

WAYNE |[THOMP ||"people and livestock get no respite" should be modified at a minimum to include "crops" - as it is 1. 3 34 ||The agriculture chapter describes

SON shown that mitochondrial respiration (both C3 and C4) increases with increasing night temperatures - ||Executive impacts of heat on crops; although the
in maize causing decreases in grain number, size and density, and corresponding decreases in grain Summary authors agree that crops are affected,
yields and quality. This portends a negative trend in productivity, also indicating a need for more seed they have chosen not to include
to sustain current production levels. Journal articles supporting this observation are readily available, "crops" in this sentence.
specifically addressing growing season nighttime temperature effects on yields and quality of rice,
maize, sorghum, sunflower...

Richard ||Gierak |[There is little doubt that climate change is a reality. However, the assertion that the causative factor is ||Introduct The authors appreciate your
human activities is ludicrous. There is ample scientific data to indicate that a rise in temperature of one (|ion: comments, but the cause and effect
degree in the Ocean's releases more carbon dioxide than our industrial revolution. Data clearly Letter to relationships that you note are not
indicates that the Pacific Ocean temperature, since 1970, has risen approximately 10 degrees as a the consistent with our conclusions.
result of historic activity within the Pacific Ring of Fire volcanos. There is indeed a planetary cycle in American
force at this time and the amount of Carbon Dioxide released by human activity cannot compare to People
what is being released by the Oceans of this planet. Agreed that our industrial activities aid in raising
the level in our atmosphere, however, not detrimental compared to the release from our warming
oceans due to a natural planetary cycle.

Robert ||Young ||l have searched the entire document for any reference to Amory B. Lovins and find none. It is We appreciate this suggestion, but
absolutely amazing to me that this leading, foremost physicist, policy analyst and conceptual thinker is space is limited. The author team has
totally ignored. Have any members of this committee read "The Essential Amory Lovins Selected deliberated and agreed on the most
Writings" (ISBN 978-1-84971-226-1)? If you have not, shame! If this innovative thinker and effective important information and
writer and communicator has been totally ignored | believe this is an absolutely inexcusable oversight. illustrations to include.

Buford ||Holt There is a great deal of very useful data here and | thank you for your contributions. At this time, my 4. Energy Thank you for the accolade. A
only comment is the seeming absence of any comment on the fact that a good case can be made for Supply discussion of the literature on "peak
our presence at the global peak of oil production. That resource constraint will itself create greate and Use oil" is beyond the scope of our
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difficulties in responding to climate change because our current economy depends upon cheap oil. As chapter. Regarding concerns about
one who first encountered the climate change issue in 1969 as a postdoc at Brookhaven National "peak" oil production in the U.S., the
Laboratory, | can say with confidence that the case for peak oil is much easier to make than that for U.S. Energy Information
climate change was then or is now. For lucid introductions into thinking on this matter and its Administration (www.eia.gov) has
implications for the economy, search online for "Gale the Actuary". Her writings nicely capsulate the documented the recent increase in oil
discussions and provide useful leads to the body of technical analyses. Alternatively, contact Dr. Charles production in the U.S. due to liquids
Hall of Syracuse University, who has spent decades pursuing this problem and who has developed production from shale formations.
interesting estimates of the energy return on energy investment in various modes of energy New geologic survey and production
production.lt seems obvious that we will have limited capacity to undertake massive infrastructural techniques are enabling an increase in
fixes. The future is challenging. production rather than a decrease.
Joseph ||Craine 8. 296 ||19 |[This has been corrected as suggested.
Ecosyste
ms,
- - Biodivers
| checked the source. Property losses were $1.9Billion, not million. ity, and
Ecosyste
m
Services
Roger ||Faulkne 4. Ener, Innovations in technology for
€ There is no mention of a supergrid under the topic "Increasing transmission capacity within and gy . . . gy
r . " . . . . Supply adaptation actions in Table 4.2 were
between regions." Indeed it appears that the report does not recognize that there is a critical need for I .
L. . . . o . . and Use implied, but not directly stated. In
new technology to accomplish increasing transmission capacity within and between regions. How will . .
. S . . . . . . . response to this suggestion, we have
we do this? Will it be with overhead power lines? (I do not think that is politically feasible.) Will it be - .
. . . . ) . revised the sentence in the Table 4.2
with undergtound cables? (I do not think that is technically feasible.)It is ever more clear to me that we . . . .
. . ) . Caption to convey that innovations in
need a supergrid based on underground HVDC power lines. | have been promoting and developing . . -
. . . . . . . technologies may provide additional
elpipes, which are (I believe) the most practical method. Gas insulated lines (GIL) and superconducting > )
. . opportunities and benefits to these
lines are the ONLY other options. . .
and other adaptation actions.
David Rice Introduct 2 1 We appreciate the suggestion, but still
ion: feel the text is clear and accurate.
ot . o . . . . Letter to Elsewhere in the Letter, we provide
Climate change presents a major challenge for society."Perhaps this statement is not inclusive enough. . . .
e . s . the information on the full range of topics
Society" can refer to the USA, or all of humanity. Maybe "Climate change presents a major challenge . . .
o - . - B . American addressed by the NCA, including
for humanity," or even "Climate change presents a major challenge for life on Earth." There is a danger . .
. . . . . . People impacts on natural systems. The U.S. is
of sounding America-centric, when the problem is vastly larger that just the USA and just humans. )
the focus of the report. The Executive
Summary addresses the importance of
the international context.
Susan Cutter 1. 8 There have been some modifications
Executive to the language in this section;
There should be an explicit recommendation on the vulnerability of different sectors and populations g g .
. . - . - . L . . |[Summary however, it will not be possible to
to climate change impacts. Report finding 4 is insufficient and the vulnerability section is buried within
. have separate statements about the
the bold recommendation. -
vulnerability of all sectors and
populations in this finding.
|Susan ||Cutter ||There are two findings within this section--one on impacts and one on vulnerability. | would separate as||1. || ||8 ||22 ||The authors believe the current




climate-linked cluster analysis approach to analyzing possible ecological refugia and areas of greatest
change. Prepared by the Scenarios Network for Arctic Planning (SNAP) and the EWHALE lab, University
of

Alaska-Fairbanks on behalf of The Nature Conservancy Canada., Government Northwest Territories.
http://snap.uaf.edu/webshared/Nancy%20Fresco/Cliomes/

Cliomes%20FINAL%20March%2031%202012.pdfMurphy, K, F. Huettmann, N. Fresco and J. Morton
(2010). Connecting Alaska Landscapes into the Future. U.S. Fish and Wildlife Service, and the University
of Alaska. http://www.snap.uaf.edu/downloads/connecting-alaska-landscapes-futureHuettmann, F.
and S. Hazlett (2010). Changing the Arctic: Adding Immediate Protection to the Equation. Alaska Park
Science: 118-121.Huettmann, F. (2012) Yet Another, But This Time Realistic, Polar Synthesis, Meta-
Analysis, and Outlook: Protecting Ice, Snow, People, Species, Habitats, and Global

Temperatures for Good? in F.Huettmann (ed) Protection of the Three Poles, Springer Tokyo, Japan, pp.
265-330 The latter two references deal with a MARXAN (Strategic Conservation Planning) analysis of

First Last Chapter ||Figure/ ||Start S.tart Response
Name  |IName Comment Table Page||Line
Number
follows:4. Impacts related to climate change are already evident in many sectors and are expected to  ||[Executive language is appropriate.
be come increasingly challenging across the nation throughout this century and beyond. [bold] keep Summary
lines 24-26; keep sentence beginning on line 30. 5. Climate change interacts with other environmental
and societal factors in a variety of ways that either moderate or exacerbate the ultimate impacts.
[bold]. The types and magnitudes of these effects vary across the nation and through time. Several
populations--including children, the elderly, the sick, the poor, tribes and other indigenous people--are
especially vulnerable to one or more aspects of climate change.
Matthe ||Dahlhau Appendix||32 1110 We have updated this figure and
w sen :NCA corrected misspellings in the legend.
Climate
Science -
. - . . . - Addressi
The legend should read "Enhancing efficiency in heavy trucks and airplanes”, not "Enhanding efficiency
in heavy trucks and airplanes". ng
Common
ly Asked
Question
s from A
toZ
Blaikie ||Worth Introduct 1 1 Thank you for your comment, but the
ion: authors prefer the current order of
"Human-caused" should be in the first sentence of this leading paragraph of page one rather than in Letter to topics. The order in which the topics
the third sentence. the appear has been deliberately chosen
American to be accessible to the American
People people.
Falk Huettm ||Dear Colleagues,greetings.Re. requested input for ‘your’ National Climate Assessment and 22. We appreciate the suggestion, but feel
ann Development Advisory Committee report, Alaska section, | propose you can add 6 more Alaska the current references are appropriate
references:Murphy, K, J. Reynolds and J Jenkins, E. Whitten, N. Fresco, M. Lindgren and F. Huettmann {|and the and adequate given the chapter’s
(2012). Predicting Future Potential Climate-Biomes for the Yukon, Northwest Territories, and Alaska: A ||Arctic space limitations.




First Last Chapter ||Figure/ ||Start S.tart Response
Comment Table Page||Line
Name Name
Number
the Arctic under change.Lastly, any of these works should emphasize, and build on, publicly available
(raw) data (e.g. Zuckerberg et al. 2012), and ecological economics (H. Daly textbook).l would use at
least two more citations on that in your report and for the science and framework you base your
statements on.Thanks; these are my comments.Very bestF.Falk Huettmann PhD, Associate Professor-
EWHALE lab- Biology and Wildlife Dept., Institute of Arctic Biology
419 IRVING |, University of Alaska Fairbanks AK 99775-7000 USA
Email fhuettmann@alaska.edu Phone 907 474 7882 Fax 907 474 6716
Nedal Katbehb 1. The Ecosystems, Biodiversity and
ader The impact of climate change on the ecosystem services should be clearly assessed and addressed. Executive Ecosystem Services chapter does this.
Summary
Nedal Katbehb 1. 8 34 |(|The authors believe the current
ader to add after threatens:human "live", health and well-being.... Executive language is appropriate.
Summary
Nedal Katbehb 1. Changes have been made to the
ader Executive Executive Summary in response to this
Tha impact of climate change on the National Security should be clearly addressed. xecutiv xecutiv 'u . vl P !
Summary comment, including a paragraph on
National Security.
Nedal Katbehb 1. This topic is mentioned in a variety of
d E ti hapt f le, the Rural
ader The impact of ClimateChange on tourism to be addressed. xecutive chap ers,‘ 'or example, the Rura
Summary Communities Chapter, the SE and SW
chapters.
Nedal Katbehb 1. This is an important topic. A new
ader The impact of Climate Change on displacement of people to be addressed. Executive report finding on N?t_lve Peoplgs
Summary addresses communities relocating due
to climate change impacts.
Nedal Katbehb 1. Changes have been made in response
ader Comparing US emmissions with the global trends and emmissions could be advise. Executive to this comment in the Executive
Summary Summary and the mitigation chapters.
Nedal Katbehb 1. The authors agree that this is an
ader N . . L Executive important point, but this is a scientific
Some focus and highlight on national debates on climate change could have a positive impact that o
. - . . . - Summary assessment and there is limited
guide decision makers to understand the issue and guide them to the wise decisions. . R
capacity to handle every topic within
this report.
Nedal Katbehb 1. The authors agree that this is an
ader . . . . . . Executive important point, but this is a scientific
Historinc Background on international negotiation ( could be in the form of an annex) could have a o
o Summary assessment and there is limited
positive shade. . R
capacity to handle every topic within
this report.

|Kathryn ||Quick ||I am simply writing to affirm the opening statement of the report - "Climate change, once considered ||Introduct ||

||The authors very much appreciate
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an issue for a distant future, has moved firmly into the present" - and to strongly endorse the work you |lion: your thoughtful comments.
are doing with this report. In the 1990s | worked nearly full time on climate change avoidance and Letter to
prevention strategies, doing bilateral advocacy and policy development work between Indonesia and  ||the
the United States. | am completely in agreement that at that time, a mere 20 years ago, climate change ||[American
seemed like "an issue for a distant future," and equally that there are ample signs of it occurring today. ||People
As the musical group They Might Be Giants puts it so aptly in their song, "Science is real," there is
absolutely no doubt whatsoever that climate change is a real phenomenon that is occurring now. |
applaud this research program and the current administration's commitment to act and respond
aggressively, as marked by President Obama's comments at the 2013 inauguration that "Some may still
deny the overwhelming judgment of science, but none can avoid the devastating impact of raging fires,
and crippling drought, and more powerful storms."
Malin Pinsky 24. 24.5 848 We have added the suggested citation
A more direct reference for the source of data for the figure would be:Pinsky, M. L. and M. Fogarty Oceans in our chapter assessment.
(2012) Lagged socio-ecological responses to climate and range shifts in fisheries. Climatic Change and
115(3): 883-891 d0i:10.1007/s10584-012-0599-xrather than Griffis & Howard 2012 as currently Marine
written. Resource
s
Malin Pinsky 24. 847 |18 The text has been revised to
| believe the $700 million number refers to ALL fisheries from Maine to New Jersey. The text as chans incorporate this suggestion.
currently written implies that the number applies only to groundfish fisheries (which have substantially :Iz/rllarine
lower landed value).
Resource
s
Ben Wilson ||It should address uncertainty of climatestrology. The NIPCC reports and their findings, the affect of the ||1. Clearly identifying what is known and
sun's cycles, the internal heat from the earth, the spontaneous genesis of hydrocarbons, the fact that ||[Executive what is not known is an important part
temps have not risen in 15 years, while CO2 has, the gray literature used in the IPCC reports, the Summary of all assessments. A section that
increasing antarctic ice, the earth's CO2 levels are at the lowest in geologic history near the lower frames this issue has been added to
threshold to sustain plant life, higher temps are better for all of humanity - more food production, the Exec. Summary.
fewer deaths from cold weather, adjusted temperature
records...http://www.foxnews.com/science/2013/01/23/leaked-un-climate-report-slammed-for-citing-
wwf-greenpeace/
Charles (|Bauer Thank you for your comment, however
This is a very serious situation. The U. S. should actively mitigate the sources of climate change. Tax policy issues are .beyond. the defined
Carbon emissions. Use funds to enhance EPA enforcment, Purchase more sensitive lands, Plant and scope of the Natliona'l Fllmate
protect trees and Grasslands, educate public. Asse.ssment, a SC.IentIfIC df)c.ument t.hat
provides the basis for decision making,
but does not address policy.
Alexand ||Wolf As a US citizen and a scientist, | strongly commend the US government for taking a well-documented, ||Introduct Thanks very much for this comment.
er transparent approach to global climate change, including acknowledging not only that global climate ion:
change is occurring, but that humans are affecting this process. | am in strong favor of using the best Letter to
and most recent peer-reviewed scientific literature to inform our nation and move forward in the
addressing global climate change in the best manner possible. | further commend the authors of this American

report for documenting the uncertainties and probabilities involved with this report, caveats which are

People
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| |inherent to scientific knowledge and are often missing from public debate on this topic. || || || || ||
Michael ||Coffey Appendix||5 1127 We have redrawn the figure to include
This is a well written document. Clear and concise, easy to read.In Figure 5 on Page 1127 of the : The the sun's efffect just as was done in
Appendix — Climate Science, the caption says that the figure includes major human-induced factors as ||Science the IPCC version of this figure.
well as the Sun. There is not a bar in the figure that indicates the warming or cooling influence of a of
changing Sun. Albedo, which is related to the Sun, is really a feature of the Earth. Climate
Change
Debi Shell This report goes into great detail outlining the current weather trends and projecting what might 18. This is a policy issue that is not the
happen in the future. It does not mention or take into account the devastation being impacted upon Midwest purview of the report, which focuses
our area and other areas of the world by a full out assault of Chemtrails and Project HAARP and its aim on peer-reviewed science and assesses
of being able to control the weather by 2025. Our soils are being filled with metallic salts, our trees are the state of knowledge.
falling over and dying, crops are failing due to the soil being polluted. The answer to these ills is not
Genetically modified trees and crops. Man's desire to play GOD has taken over and will be killing us all
before long! Scientific and man made, is never going to beat the system created by GOD. Man is the
problem, man with an unnatural greed to harness and control, rather than live in HARMONY with an
already perfect biosystem. Both of the above mentioned reasons for the anomalies we face currently,
should be stopped immediately and Earth should be given a chance to right the many wrongs
that are being forced upon it by those that seek to lower population,and destroy for purposes of greed
and averous
and a desire for control!
Michael ||Wehner ||, " . " 1. 20 ||14 ||The language has been modified in
unknown" suggest unknowable. Suggest changing to "depends on the course of future human . .
activities." or words to that affect. Executive response to this comment.
Summary
Michael ||Wehner 2. Our 29 ||22 |[The text has been revised to further
Changing explain the North American Regional
. . . . . . Climate Climate Change Assessment Program
There are no 30 mile resolution global models in the NARCCAP experiment. This is a regional model
exercise. Statement as written is incorrect. (NARCCAP). Two glo'bal models were
actually run at 30 mile (50 km)
resolution for limited time-slice
experiments.
Michael ||Wehner ||"...largely follow recently observed patterns of change," This can not be true except by accident as the ||2. Our 32 ||18 |[The text has been revised to
natural variability of precipitation is larger than the amount of anthropogenically driven change Changing incorporate this suggestion.
presently realized. It is not until well into the future that anthropogenically drived precipitation Climate
changes dominate over natural variations. This part of the sentence should be deleted.
Michael ||Wehner 2. Our 32 ||25 |[The text has been revised to
Changing incorporate this suggestion, while
change "are already dry" to "are naturally dry" Climate recognizing that some currently dry
regions may have been wetter in the
distant past.
|Michae| ||Wehner ||"...typica||y about 60 miles". This is incorrect. For CMIP5 models, this is the towards the finest ||2 Our || ||32 ||30 ||The text has been revised to say that
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resolution available. "Typical" is far coarser, probably twice that. Change to “generally much larger than||Changing resolutions typically vary from 62 to
60 miles across." Climate 125 miles.
Michael ||Weh 2.0 34 (|15 |[Thetexthasb ised t
ichae enner "White areas indicate confidence that the changes are small." | would prefer this to have " relative to ur. . € texthas gen rewse. °
T . Changing incorporate this suggestion.
natural variability." at the end of this sentence. .
Climate
Michael ||Weh 2.0 43 |2 The text has b ised t
ichae enner "attributable to human activity is difficult to quantify...". Add "at regional scales" as Min et al (2011) ur. . € texthas gen rewse. °
Changing incorporate this suggestion.
detected changes at the global scale. .
Climate
Michael ||Wehner 2. Our 45 ||14 |[The text has been revised to
Change "These four models" to "These four global models" for clarity Changing incorporate this suggestion.
Climate
Michael ||Wehner ||add this reference:B. D. Santer, C. Mears, F. J. Wentz, K. E. Taylor, P. J. Gleckler, T. M. L. Wigley, T. P. 2. Our 47 ||16 ||A citation was added as suggested.
Barnett, J. S. Boyle, W. Br,ggemann, N. P. Gillett, S. A. Klein, G. A. Meehl, Nozawa, D. W. Pierce, P. A. Changing
Stott, W. M. Washington, and M. F. Wehner ,”ldentification of Human-Induced Changes in Atmospheric||Climate
Moisture Content”, (2007), Proceedings National Academy of Sciences, 107, 15248-15253
Michael ||Wehner 2. Our 52 ||24 ||The text has been revised.
Remove Hansen et al citation. It is not a formal detection and attribution study. Changing
Climate
Michael ||Wehner 2. Our 53 ||21 |[The reviewer is correct. We have
"(4-day events)". This is incorrect. Should read "(1-day events)" Changing changed to "1-day events".
Climate
Michael ||Wehner 2. Our 54 |1 We have adopted this reviewer
Change "extreme heat wave" to "extremely hot day" as that is more correct. Changing suggestion.
Climate
Michael ||Wehner ||, . . . — . . . 2. Our 54 |2 Sentence has been deleted, as the
Confidence has risen in computer model projections because recent observations are consistent with . o .
o "o L . . . Changing point is better made elsewhere in the
past model projections." With a citation, this statement is meaningless. Suggest to delete. . .
Climate chapter/appendices.
Michael ||Wehner 2. Our 55 ||8 Figure and caption have been revised.
Change "based on method from" to "based on data from" Changing Citation in caption is simplified to
Climate "Source: Kharin et al., 2012)".
Michael ||Wehner 2. Our 68 |[22 ||As suggested, have changed the text
"culminating in summer melt that was far greater (97% of the Greenland Ice Sheet area)" This news Changing to say "summer surface melt". The
was widely misreported in the popular media. Suggest changing to "summer surface melting" to avoid ||Climate paragraph also states that it is the
some of that confusion. Or similar wording highlighting that this unusual melting was confined to the "surface of the Greenland Ice Sheet
surface. that has been experienced increased
summer melting.
Michael ||Weh 2.0 82 |1 Additional ref h b
ichae enner Add citation Schwalm, et al. (2012) Reduction in carbon uptake during turn of the century drought in Charl:rin addlecljotr:)atf:z :1r;:cte¢:;(t av\\//(:\icf]etzen
western North America. Nature Geoscience 5, 551-556 (2012) doi:10.1038/nge01529 to accompany Dail| _ . ging . !
Climate become the basis for the Traceable

and Hoerling citations.

Accounts.
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Michael || Wehner The observed increase in US precipitation should be put in context of natural variability. It is unlikely 3. Water 108 1129 | [The text has been' revised. We have
o . ) . Resource added a new section on the
that any anthropogenic signal has yet emerged from the natural variability. Relating this observed A . . .
. o . s relationship between historical and
changed to projected change is misleading as to cause and effect. .
projected water cycle changes.
Michael ||Wehner 3. Water 109 ||6 We have added the suggested
Add Kharin et al (2013) citation from Chapter 2. Recently accepted Resource citations in our chapter assessment.
s
Michael ||Wehner 3. Water 112 ||2 We appreciate the reviewer
R ti dh included
Figure 3.2/ Can some representation of natural variability be shown in this figure to place the esource S‘,‘gges .|on.an ave'lnc udeda
. . . s discussion in the revised text of
magnitudes of the projected changes in context? . .
streamflow changes in relation to
historical variability.

Michael ||Wehner . . . L . 3. Water 113 |[19 ||This language is referring to multiple
The statement is vague. Are processes other than increased potential evapotranspiration responsible .
for this change in runoff per unit precipitation? Resource processes, not just ET, therefore we

’ s feel the text is clear and accurate
Michael ||Wehner 3. Water 120 |[23 ||The text has been revised to
Is this projected increase under the A2 scenario? This should be noted in the text itself. Resource incorporate this suggestion
s
Michael ||Wehner ||, . . o L L . 3. Water 125 ||1 The text has been revised to clarify.
Conversely, increasing, but not extreme, precipitation ..." This phrasing is unclear as to what it means. Resource
Consider rephrasing. s
Michael ||Wehner ||, . . . . . . L 4. Energy 168 ||20 ||After review of this and other
Most areas in the U.S. are projected to experience increases in the number of days with precipitation .
. . " . . L . Supply comments, this sentence has been
exceeding one inch." What is the source of this projection? A citation is needed.
and Use removed from the chapter.

Michael ||Wehner |["Recent climate data indicate an overall upward trend in annual precipitation across most of the 4. Energy 174 ||27 ||We have reworded the text to be
nation". This statement and the next one are inconsistent with chapter 2 and the figures. Confidence in ||Supply more specific and consistent with Fig.
future upward trends in annual mean precipitation are confined to the northern states, particularly in ||{and Use 2.12 from Chapter 2: Our Changing
the Northeast. See figure 2.5. Climate.

Michael ||Wehner 4. Energy 174 ||28 ||We have reworded the text to refer to
"However, the Southwest faces lower precipitation year round." This statement is also inconsistent Supply mean annual precipitation, for which
with chapter 2 and the appendix. Confidence in projected southwestern drying is limited to the winter ||land Use projections of decreases in the far
and spring seasons. See figures 2.12, 2.13 and figures 18, 19 in the appendix. southwest are consistent among

models.

Michael ||Wehner 4. Energy 174 ||30 |[The historical data and future

Suppl jecti d ibed in detail i
"Most of the U.S. is projected to have 15 more days per year with little precipitation." What is the PPl projections are ESCFI. € ”,‘ etaitin
. N . o and Use Chapter 2: Our Changing Climate
source of this projection and under what scenario? Citation is needed. L L
which is referenced at the beginning of
this paragraph.

Michael ||Wehner |[Figure 4.4 is inconsistent with chapter 2. The NARCCAP projections undersample uncertainty relative to ||4. Energy 175 |1 This figure has been revised. Instead of
CMIP3 and CMIP5 (Wehner 2012). Furthermore, the NARCCAP model projections are biased wet Supply NARCCAP data, the new figure displays
compared to the CMIP3 multi-model mean (see Chapter 2). Confidence in the NARCCAP ensemble and Use CMIP3 model data for 15 models. This
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results cannot be expressed in the same manner as in Chapter 2 and appendix due to limitations in the new figure also shows an assessment
experimental. The additional detail in the downscaled projection is not particularly meaningful in this of confidence.
context without a confidence assessment.

Michael ||Wehner |["...increased drought in the Southeast and the Southwest" What is the source of this projection? 5. 197 ||7 Thank you for your comments. We
Chapter 2, figure2.22 and Appendix figure 32 project future increases in agricultural drought (in terms |[Transpor have changed the sentence to address
of soil moisture). Is this the type of drought that impacts transportation infrastructure? tation this suggestion.

Michael ||Wehner 5. 197 ||33 ||A limited number of freighters cruise
Transpor ships, and smaller vessels have
tation traversed the Northwest Passage for

"Arctic warming is also projected to allow the seasonal opening of the Northwest Passage to freight several years and global climate

shipment (Arctic Council 2009)." Is this true for all future emissions scenarios? Can a range of dates be projections to 2100 show extensive

estimated for when this will first occur? open water areas during the summer
around the Arctic basin. We have
modified the text to incorporate this
information.

Michael ||Wehner |["Hurricanes in the Atlantic are expected to increase in intensity and frequency." This statement is 5. 202 ||20 ||We have modified the text to address
incorrect and at odds with Chapter 2. The total number of Atlantic (and global) hurricanes (of all Transpor this comment.
strengths) is projected to decrease. The intensity of the strongest storms and the frequency of intense ||tation
hurricanes (cat 4 and cat5 only) is projected to increases. See figure 2.24

Michael ||Wehner " . . 5. 204 ||16 ||We appreciate the efforts of the
Also on a positive note, the National Hurricane Center forecast of storm track, accumulated . .

. R . . Transpor National Hurricane Center, however
precipitation and storm surge were remarkably accurate. This might be mentioned in the context of . L
short term emergency planning. tation we do not have any §C|ent|f|c citation

that would substantiate the comment.

Michael ||Wehner |["Future changes in extremes are less well understood" This is not really true. In some ways, changesin ||6. 228 |[23  ||We removed this sentence.
extremes, particularly precpitation, are better understood than changes in mean. Suggest rephrasing  ||Agricultu
this clause. re

Michael ||Wehner |["A warmer world brings higher humidity in wet years" Relative humidity will remain roughly constant ||6. 238 |[23 ||The section that contained “a warmer
while specific humidity will increase as the climate warms. Which measure of atmospheric moisture is |[{Agricultu world brings higher humidity in wet
being referred to in this statement. re years” is no longer in the chapter.

Michael ||Wehner 8. 292 |[25 ||Changed as suggested.

Ecosyste
"In that region, climate change has decreased streamflow due to lower spring precipitation and ms
reduced snowpack". This is stated as a fact but should have an associated likelihood statement Biodivers
consistent the underlying studies by Barnett, Pierce and others. Suggest that the clause, "it is likely that ||ity, and
climate change has..." be added to this sentence. Ecosyste
m
Services
Michael ||Wehner 8. 296 ||15 ||Edited as suggested.
. ST . . Ecosyste
Not all increased fire risk is due to climate change. Mention should be made of forest management ms
practices and the affect on fuel loads. .
Biodivers

ity, and
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Services
Michael ||Wehner |[|Add these citations: Kharin, V.V., F.W. Zwiers, X. Zhang, and M. Wehner, accepted Changes in 34 9. 342 (|13 |[These are not references for this
temperature and precipitation extremes in the CMIP5 ensemble. Climatic Change and Sillmann, J., V. V. |[Human section.
Kharin, F. W. Zwiers, X. Zhang, and D. Bronaugh, 2013a: Climate extremes indices in the CMIP5 multi- Health
model ensemble. Part 1: Model evaluation in the present climate. J. Geophys. Res., accepted
Michael ||Wehner 9. 343 ||16 |[The NCA Technical Support Unit has
Add IPCC SREX report (2010) as citation for projections of future extreme events. Human added the citation to the 2010 IPCC
Health SREX report.
Michael ||Wehner 9. 346 |3 Authors propose using a different
. g . L Human graphic from Chapter 2 to maintain
S t repl th f 2.15f t thin th t.
Uggest replacing with figure or consistency within the repor Health view of future projected occurrences
of extreme precipitation events.
Michael ||Weh 10. 390 (|1 Due to limited th th
ichae enner Suggest adding the equivalent map for projected # of 100F days at the end of 21st century under the Water dsI?b;raItr;]:jZn;ii(;e;e tﬁea;es;);is ures
SRES A2 scenario as a second panel to figure 10.1. Data is likely available from NOAA NCDC. See the Ener ’ and materials to include £
similar figure on page 34 of 2nd US NCA for # of 90F days and this document figure 17.3 for and Ii?\/r;d '
southeastern 95F days.
use
Michael ||Wehner 10. 402 ||7 This section was revised to discuss
The section described utility scale solar power generation but no mention is made of household or Water, alternative solar technologies and WEL
small business scale generation of solar power (such as is widespread in Germany or other countries). ||[Energy, linkages.
Some discussion of the usefulness of smaller scale alternatives is warranted. and Land
use
Michael ||Wehner 10. 405 ||32 |[The text was revised to add the
Water, suggested references.
Also cite Chapter 2, (Figures 2.12 and 2.13) and the Appendix (figures 18 & 19) Energy,
and Land
use
Michael ||Wehner 11. 421 (|13 ||Thank you for your suggestion. Based
Urban on your comment, edits have been
Syst de.
Change "Climate change increases the frequency and intensity of extreme” to "Climate change Irzll"sraesl;z made
increases the risk, frequency and intensity of certain extreme" as not all extremes, particularly cold cture
events and certain aspects of hurricanes, are projected to become more severe. and !
Vulnerab
ility
Michael ||Wehner ||"...especially given the expectation that this type of event will become more frequent with ongoing 11. 425 ||7 Thank you for your suggestion. Based
climate change." This statement is misleading. There is no evidence that storms like Hurricane Sandy Urban on your comment, edits have been
will become more frequent. (It was a complicated storm given the interaction with the Nor'easter.) Systems, made.
Rather, this statement should reflect that hurricane damages from storm surges are more likely Infrastru
because of sea level rise due to global warming interacting with the surges from such storms. cture,
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and
Vulnerab
ility
Michael ||Wehner 12. 446 |3 We added a reference to Appendix 2,
Impacts Figure 31 to pg. 446 line 5, as
of suggested.
Climate
Change
. . I . ) . . on Tribal,
You might consider a citation to the Appendix 2, figure 31, which shows observed trends in number of Indigeno
western fires and acres burned.
us, and
Native
Lands
and
Resource
s
Michael ||Wehner 12. 452 (|13 ||The figure caption refers to projected
Impacts ground temperature at a depth of 3.3
of feet assuming different levels of
Climate emissions. The text has been revised
Change based on the suggestion to help clarify
This figure caption must be more specific about the seasonality of the projected temperature plotted. |jon Tribal, the figure.
This is certainly not annual mean temperature. Is it summer (JJA) mean surface temperature? Or some ||Indigeno
other measure? us, and
Native
Lands
and
Resource
s
Michael ||Wehner 13. Land 477 ||2 Text has been modified.
Title is incorrect. Trends are not plotted here. Also, the changes do not show very clearly due to the Use and
chosen range of the vertical axes. This latter comment holds for figure 13.3 as well. Perhaps some other||Land
method of representing these changes can be used. Cover
Change
Michael ||Wehner 13. Land 480 (|33 ||Due to chapter length constraints, this
The urban heat island effect has been used incorrectly by some to discredit observations of recent Use and topic is not covered in the LULC
Land chapter. However, the urban heat
temperature changes. It would be useful to note that reported large scale temperature changes have . L .
. . . . . Cover island effect is discussed in the NCA
properly accounted for this effect and that the temperature is indeed increasing due to human induced o . .
atmospheric composition changes. Possible citation to NOAA NCDC. Change report s Appendlx.: NCA Climate
Science — Addressing Commonly
Asked Questions from A to Z”.
Michael ||Wehner N I . o 15. 519 |[17 |{Thank you for your suggestion; Key
Replacing "background" by "pre-industrial" would be a more accurate phrase. Interacti Message #1 has been revised to




First
Name

Last
Name

Comment

Chapter

Figure/
Table
Number

Start
Page

Start
Line

Response

ons of
Climate
Change
and
Biogeoch
emical
Cycles

incorporate this suggestion.

Michael

Wehner

Mention should be made here that methane oxidizes in carbon dioxide. And that although the
residence time in the atmosphere of a methane molecule is much shorter than a carbon dioxide
molecule, its radiative effect, and hence its influence on the climate, is much larger.

15.
Interacti
ons of
Climate
Change
and
Biogeoch
emical
Cycles

523

13

Thank you for your comment; the text
has been edited in regards to your
suggestions.

Michael

Wehner

replace "data-based estimates" with "observationally based estimates" for clarity. Models produce
data too.

15.
Interacti
ons of
Climate
Change
and
Biogeoch
emical
Cycles

524

26

Thank you for your comment; the text
has been revised to reflect your
suggestion.

Michael

Wehner

Please provide a citation for the link between sulfate aerosols and eastern US cooling during the 1970-
1990 period.

15.
Interacti
ons of
Climate
Change
and
Biogeoch
emical
Cycles

526

10

Thank you for your comment. The
Leibensperger reference is adequate
for this citation. | have changed the
wording slightly to make that clear.

Michael

Wehner

It is critical to state in this introduction that natural variations are larger at the regional scales than at
the continental scales which in turn are larger than at the global scale.

Introduct
ion to
Regions

547

Significant new text has been added as
suggested.

Michael

Wehner

This would be a good place to have a map showing the outlines of the regions.

Introduct
ion to
Regions

547

30

A map of the regions has been
included.

Michael

Wehner

These sentences should be modified to reflect the uncertainties presented in figures 2.12, 2.13.
Significant increases are projected for all of the Northeast in winter (under either A2 or RCP8.5) and

over most of the Northeast in the spring under these scenarios. No significant changes are projected

16.
Northeas
t

553

The text has been revised to
incorporate this suggestion.




First Last Chapter ||Figure/ ||Start S.tart Response
Name  |IName Comment Table Page||Line
Number
for summer or fall anywhere in the Northeast. Furthermore the quoted range of 1% to 29% implies a
precision that is not provided by model projections. | suggest that the range either be deleted or
replaced by a statement about the average multi-model projected increase and note that there is
uncertaintly about this estimate. It is not possible to place a "likelihood" estimate on this range with a
high degree of confidence.
Michael | Wehner Hurricane Sandy is discussed in Chapter 5 (Transportation) box 2 and should be referenced somewhere 16. 555 |1 The text has b?en rewse.d to
. - . Northeas incorporate this suggestion.
in this discussion. ¢
Michael ||Wehner ||Confidence is high that precipitation will increase during winter and spring in the Northeast. The 16. 568 ||1 After consideration of this point, we
principle reason is due to the increased specific humidity due to Clausius-Clapeyron relationship. Northeas still feel the existing text is clear and
Climate models robustly reinforce this understanding of the physical mechanisms. t accurate.
Michael ||Wehner 17. 587 ||6 The text has been revised to
The reference period for figure 17.3 must be stated in the caption. Presumably it is 1901-1960 for fz:;heas incorporate this suggestion.
consistency with Chapter 2. Caribbea
n
Michael ||Wehner |[More precise statements are possible by considering figures 2.12 and 2.13. Spring and summer 17. 587 ||17 ||he text has been revised to address
decreases in precipitation in the Caribbean are a robust result of expansion of the Hadley Circulation. In||Southeas the question and is consistent with
some models, such as CMIP3/A2, this decrease extends into the Southeastern US during the spring, but ||t and other chapters and Chapter 2 material.
not in others, such as CMIP5/RCP8.5. The increase in Florida during the fall is robust but not well Caribbea Rather than low resolution Ch2
understood. It is tempting but inappropriate to think that this increase is a result of increased n figures, the NOAA tech report for the
precipitation coming from hurricanes as these models are not finely resolved enough to produce SE (Kunkel et al 2013; figure 37) was
credible tropical cyclones. No changes in annual precipitation in the southeast are judged to be the basis for regions. Also, that report
significant by the criteria laid out in Chapter 2 (figs 2.12, 2.13). Hence, | suggest that this assessment used CMIP3 rather than CMIP5 and
statement be revised to "Projections of future precipitation patterns are less robust than projections the Caribbean was not included in the
for temperature increases with most projected changes in the southeast smaller than long term natural projections, and so was not discussed -
variations. However, in the Caribbean regions, pronounced reductions in spring and summer that is a goal for the next NCA report.
precipitation are projected under the A2 scenario at the end of the 21st century." And that
thisCaribbean reduction be judged "high" in the traceable accounts section.
Michael ||Wehner 17. 587 (|23 |[The text has been revised to
Southeas incorporate this suggestion.
Refer to Chapter 2. Key message 8 tand
Caribbea
n
Michael ||Wehner 17. 588 (|1 We appreciate this suggestion, but still
Figure 10.1 shows 100F days. There is a possible opportunity for a cross chapter consistency in this Southeas feel the Furrent flgurfe .IS most
figure. t an.d approprla.te for conditions and
Caribbea concerns in the Southeast.
n
Michael | Wehner This layout in figure 17.5 is confusing. Suggest add to the red figure (indicating change) the reference 17. >89 |11 After con5|der:?t|9n of th|.s point, we
period and the projection period. Southeas still feel the existing text |§ cIe.ar and
tand accurate, and the suggestion is
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Caribbea redundant.
n
Michael ||Wehner 17. 593 (|11 |[The text has been revised to
Southeas incorporate this suggestion.
Add reference to Chapter 9, figure 9.13 for Katrina diaspora. tand
Caribbea
n
Michael [|Wehner 18. 618 |[39 ||After consideration of this point, we
Midwest still feel the existing text is clear and
The amounts of warming reported imply more precision than is actually contained in projections. accurate. The degree of precision is
Suggest rounding to integer and half integer quantities. standard reporting for the average
from climate models, despite the large
range of the various models.
Michael ||Wehner 18. 618 (|42 ||We have added the suggested citation
Add reference to chapter 2. . .
Midwest in our chapter assessment.
Michael ||Wehner ||Cooling degree days is not defined. The typical NCA3 reader will not know what this is. Please define in ||18. 620 ||15 |[The caption has been revised to
the caption or text. Midwest incorporate this suggestion.
Michael || Wehner Is this the projected # of deaths for the entire 2081-2100 period or per year. Figure title should be 18,' 624 |14 |we thar.\k the reviewer for the helpful
more specific. Midwest s.ugges.tlon, and have removed.the
figure in favor of text explanation.
Michael ||Wehner [|Annual precipitation changes are not as robust as seasonal changes nor as important to impacts. 18. 627 ||14 |[The text has been revised to
Referring to figures 2.12 and 2.13, winter and spring precip increases in the northern midwest are Midwest incorporate this suggestion.
indicated as significant This is direct consequence of the Clausius Clapeyron relationship as well as
increased poleward water transport due to circulation changes and is reflected in the model
projections. Note that summer and fall changes are not judged to be significant relative to natural
variations. | suggest deleting the sentence about annual changes and replacing with the more precise
assessment: "Winter and spring precipitation are confidently projected to increase in the northern
states of the midwestern region under the A2 scenario. However, summer and fall precipitation are not
projected to significantly change anywhere in the Midwest." high confidence in this statement can be
made in the Traceable Accounts section. Reference Chapter 2 and the Appendix.
Michael ||Wehner ||"...climate models project less snow" This statement may or may not be at odds with figure 2.12, 2.13. ||18. 629 ||14 |[The text has been revised to
Is there a citation for this part of the statement? Midwest incorporate this suggestion.
Michael ||Wehner |[|Annual precipitation changes are not as robust as seasonal changes nor as important to impacts. 19. Great 660 (|9 The text has been revised to
Referring to figures 2.12 and 2.13, winter and spring precip increases in the northern great plains are Plains incorporate this suggestion.

indicated as significant This is direct consequence of the Clausius Clapeyron relationship as well as
increased poleward water transport due to circulation changes and is reflected in the model
projections. Note that summer and fall changes are not judged to be significant relative to natural
variations. | suggest deleting the sentence about annual changes and replacing with the more precise
assessment: "Winter and spring precipitation are confidently projected to increase in the northern
states of the Great Plains region under the A2 scenario. However, summer and fall precipitation are not
projected to significantly change anywhere in the Great Plains." High confidence in this statement can
be made in the Traceable Accounts section. Reference Chapter 2 and the Appendix.
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Michael ||Wehner |["Projected increases in precipitation in the Northern Plains will benefit agricultural productivity by 19. Great 664 |6 The text has been revised to
increasing water availability and reducing reliance on irrigation." Is this statement still true if Plains incorporate this suggestion.
precipitation increases are confined to the winter and spring seasons? See my comment about page
660. lines 9-13
Michael ||Wehner |[The mean precipitation statements are inconsistent with figures 2.12 and 2.13 and can be made more ||20. 689 ||[11 ||We have rewritten the text in Chapter
precise. Winter and spring precipitation decreases are a robust consequence of the expansion of the Southwe 20 to reflect current understanding of
Hadley circulation and a poleward shift in storm tracks. This physical understanding is reinforced by st the seasonal precipitation projections.
both CMIP3/5 multi-model projections. However, due to large natural variability in the North American
monsoon, projected changes are judged not significant by the criterion of chapter 2. Suggest revising
this assessment to "Under a high emissions scenario (A2), significant reductions in winter precipitation
is projected for the southern part of the Southwest and significant reductions in spring precipitation for
the entire Southwest region by 2100. Summer and fall precipitation is not projected to significantly
change anywhere in the Southwest region." For the traceable accounts, confidence in this assessment
is high for the desert southwest and medium for Northern California. The latter is due to uncertainties
in the amount of poleward shift of extratropical cyclones.
Michael ||Wehner 20. 695 (|14 |[Thank you for your suggestion. We
Southwe have added text pointing to chapter 7,
add reference to chapter 7 and appendix, figure 31 ) p g . P
st but report policy is not to point to the
appendix.
Michael ||Wehner 21. 721 (|21 |[The text has been revised to
"Almost complete loss of subalpine forests is expected by the 2080s." Statement is unclear. Is this . . .
. o , Northwe incorporate this suggestion.
assessment dependent on a high emission scenario? ot
Michael ||Wehner 21. 722 |[23 ||The degree of precision is standard
Northwe reporting for the average from climate
"3.3_Fto 9.7_F" implies a level of precision that the projections do not provide. Suggest rounding to st models, despite the large range of the
"3_Fto10_F" various models. Sufficient precision
also permits retrieval of original
centigrade values from Fahrenheit.
Michael ||Wehner 21. 722 (|28 ||The text has been revised to
" N . I . Northwe incorporate this suggestion. The figure
Seasonally, model projections range from modest decreases to large increases in winter, spring, and . .
" . L . . L L st in question comes from GCM results,
fall". This statement is indeed the case. Per figures 2.12 and 2.13, this type of behavior in projections .
. . L : - . and the spatial patterns are not robust
results in the amount of change not to be judged significant relative to natural variability. This .
assessment statement would be improved by indicating that large changes in these seasons are not at the scale suggested by the reviewer.
, P y g g g NARCCAP results (Kunkel et al. 2012)
expected in coastal Northwest. . .
show a quite different, and more
believable, pattern.
Michael ||Wehner . . . . 21. 722 (|34 ||The text has been revised to
The projected decrease in summer Northwest precipitation is remarkably robust across generations of . . .
. . . . . ) Northwe incorporate this suggestion. However,
models (figures 2.12 and 2.13), also see the appendix. Confidence in this projected change would be L
st it is not our role to evaluate

increased if a plausible physical mechanism of change is offered. | note that no assessment of
confidence is made in the Traceable Accounts for this projection. Is the understanding of the
mechanisms behind the model projections high enought that one be made?

mechanisms of modeled change unless
that has been done in peer-reviewed
papers.
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Michael ||Wehner |[The is also a seasonal dependence on the sign and magnitude of extreme precipitation. The NARCCAP ||21. 724 |9 The text has been revised to
models project both negative and positive changes in seasonal maximum and 20 year return value in Northwe incorporate this suggestion.
the Northwest. However, the projected changes are not particularly robust, partly due to structural st
problems in the experimental design. See M.F. Wehner (2013) Very extreme seasonal precipitation in
the NARCCAP ensemble: Model performance and projections. Climate Dynamics 40, 59-80. DOI:
10.1007/s00382-012-1393-1 but don't feel obligated to cite this self reference.

Michael ||Wehner 21. 725 |9 The text has been revised to

! "...Modeling studies indicate, with near 100% likelihood, that reductions in summer flow will occur by Northwe incor )c()rate this su vt;stion

2050 in basins" Under which scenario? Both B1 and A2? This statement should be made conditional. ot P g8 )

Michael [|Wehner 23. 805 (|18 ||After consideration of this point, we
Hawaii still feel the existing text is clear and
and U.S. accurate. n fact, the cited reference is
Affiliated for the PCCSP, which used 18 CMIP3

. . . . - . . . Pacific models best suited for the Pacific to
There are two issues in this statement. First, precision of climate model projections is not to 0.1 . .
. L . .. |/Islands construct the regional climate
degrees F. The numbers as quoted imply a level of precision that does not exist. Second, the citation is o
. . . N projections. The Kunkel NOAA Tech
to CSIRO, one of the CMIP modeling groups. Confidence in projections comes from many sources. One )
. . . . . Rpt, for instance, only covered HI
of these is consistency among different modeling groups. The range of projected temperature changes . . .
. . . ) itself, and so was not suitable for this
in this assessmen should come from the CMIP multi-model average not from a single model. The same ) .
. . . . . chapter. Regarding second point, the
comment applies to page 807, lines 30 to 36. Data is readily available from Chaoter 2 authors. .
numbers carry over the precision as
reported in the source document.
Sufficient precision also needs to
permit retrieval of original Centigrade
values.
Michael ||Wehner 23. 807 ||5 The text has been revised to
! "(In scenario A1B, emissions are similar to scenario A2 through 2050, then reduce towards scenario B1 . . X . V! .
. L . . o . L Hawaii incorporate this suggestion. The
levels, with emissions in 2100 midway between A2 and B1” This statement is a poor description of the o > . .
. . . . . . and U.S. definition of A1B will be provided in a
differences between the SRES scenarios. A1B CO2 concentrations stabilize at 720ppm in the middle of . S .
. . o . Affiliated glossary link in the final document and
the 22nd century while B1 concentrations are stabilized at 550ppm by 2100, A2 concentrations never - .
s . . - . . . Pacific so is not needed here.

stabilize. Please delete or revise this description as it should be detailed elsewhere in the NCA3. lslands

Michael ||Wehner ||As properly noted in the chapter, natural variations in Hawaiian precipitation are large. Hence, recent ||23. 807 (|37 ||The text has been revised to
observed drying cannot be confidently linked to anthropogenic global warming. Furthermore, climate ||Hawaii incorporate this suggestion.
models as a group have large biases in the tropical Pacific that do not lend confidence to any projected |land U.S.
changes. (For instance, many climate models cannot properly simulate the location and structure of the||Affiliated
ITCZ.) As a result, mechanisms of change in tropical precipitation are poorly understood. Recent Pacific
literature suggests that the "wet get wetter, dry get dryer" mechanism does not hold in the tropics and ||Islands
a more complicated picture is emerging. In my opinion, no confident statement can be made about the
sign of the change in future Hawaiian precipitation can be made until these issues are more fully
understood and the models substantially improved in this regard.

Michael ||Wehner 25. 868 ||6 The legend has been clarified.
Coastal

What are the units of this figure? Is it population growth by county? Zone

Develop
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ment and
Ecosyste
ms

Michael ||Wehner 26. 926 ||10 |[The text has been modified as
Decision suggested.
Support:
Supporti
ng Policy,
Planning,

Suggest changing :"Climate conditions are changing" to "Climate conditions are changing and are ;re“:ource
projected to continue to change Manage

ment
Decisions
ina
Climate
Change
Context

Michael ||Wehner 27. 958 (|33 ||We now refer to the figure on Average
Refer to Figure 1.1 or to the temperature figure in the appendix that was removed but may be Mitigatio U.S. Temperature Projections, which
replaced. n has been moved to the Appendix on

Commonly Asked Questions.

Michael ||Wehner |[Chapter 27 about mitigation only briefly mentions here the 2C target as agreed to by UNFCCC. B1 is not ||27. 964 (|39 ||The chapter is already clear that
a temperature target based mitigation scenario but a 550ppm stabilization scenario. Under the B1 Mitigatio current patterns of emissions and
scenario, global temperature increases reach 6F (~3C) at 2100 and continue to increase due to the high (|n concentrations are not on a track to
ocean heat capacity. | realize that most of the report focuses on SRES scenarios but a more frank hit a 2C target.
discussion of the 2C target is critical for this report. Figure 1.1 (and chapter 2) compares SRES and RCP
scenarios. In particular, the RCP2.6 scenario which does stabilize near 2C, requires negative emissions
(removal of GHG from the atmosphere) as pointed out in the box. Since such technologies do not exist
yet at scale, it would be useful if this chapter could comment on the high likelihood of exceeding this
target in the absence of significant geoengineering projects. In fact, the point that the planet is on track
to exceed 2, 3 and 4C targets should be a highlighted finding in chapter 1!

Michael ||Wehner ||Another factor to consider are the direct effects of large scale land use changes on the climate itself 27. 966 (|26 ||This is an important scientific concern,
that a massive conversion to biofuels would cause. Jones et al (2012) J. Climate. Mitigatio but beyond the scope of the mitigation
http://dx.doi.org/10.1175/JCLI-D-12-00377.1 n chapter.

Michael ||Wehner 28. 10042 Thank you for your comment. This is a
Another barrier, albeit sensitive, to adaptation is politics. For instance, the North Carolina rules about ||Adaptati good point and the authors believe
sea level rise. on this is covered under the text within

the institutional constraints section.

Michael || Wehner "Given the likelihood of having less water because of climate change," Refer to Chapter 2 (figures 2.12, 28. . 101015 ||We thank the .commenter for this .
2.13,2.22), chapter 3 (figures 3.1 & 3.7) and the appendix. Adaptati Fross referer'mng suggestlon.and will

on incorporate into the final edits.
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Michael |\Wehner A key research priority that is missing is investment in high performance computing (HPC). Climate 29. 103620 We have |r.1corporated this suggestlon
A . . . N . . Research in the section on the cross cutting
modelers are still limited by their access to and in their sophistication to HPC. More exensive, higher - .
. . . . . . . L Agenda research capability of observations,
resolution models are necessary to provide the detail regional information required by decisionmakers L .
. o . for monitoring and infrastructure
as well as to advance understanding of several of the key uncertainties, particularly clouds and .
. . . Climate (CCRC#1).
atmospheric chemistry. See the DOE ASCR report by Warren Washington
. . . Change
http://science.energy.gov/~/media/ascr/pdf/program-documents/docs/Climat... Science
Michael ||Wehner 29. 1042|123 ||We no longer mention SRES
Research specifically but do discuss the need for
The Representative Concentration Pathways have superseded the SRES scenarios. The RCPs should be ||Agenda better scenarios more generally in the
discussed in considerable more detail here. See Special Issue: The Representative Concentration for section on scenarios.
Pathways in Climatic Change, Climatic Change, Volume 109, Numbers 1-2, November 2011 Climate
Change
Science
Michael ||Wehner 30. The 1052|[25 ||The comment is directed to a
NCA statement in the Traceable Account
Long- and concerns the in prep Sustained
term Assessment Special Report. No change
For the report on sustained assessments, | suggest that a survey of the CLAs and LAs of this report be  ||Process: is suggested to the chapter itself and
conducted. Vision so no action is necessary; however,
and the NCADAC may want to take this
Future recommendation under advisement.
Develop
ment
Michael ||Wehner Appendix 1059||13 ||After consideration of this point, we
:NCA still think the figure is clear and
Climate accurate. The authors have
Science - deliberated and decided on the most
Addressi important information to include in
The cooling of the stratosphere is another important indicator of climate change and should be ! 'mp . informati includet
. . e ng the figure.
included in this figure.
Common
ly Asked
Question
s from A
toZ
Michael ||Wehner Appendix 1067|(18 ||We have removed the phrase "it is
:NCA virtually certain" and have revised the
Climate text to incorporate this suggestion.
"It is virtually certain that future global temperatures averaged over climate timescales of 30 years or I, X ! P 's suggest!
: : : ey o , " Qo oo ||Science -
more will be higher than preceding periods". "Virtually certain" should be revised to "Very Likely" as it .
s e . . Addressi
is difficult to rule out a 30 year hiatus with 1% chance. ng
Common

ly Asked
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Question
s from A
toZ

Michael

Wehner

(Need Source) must be fixed. Also, the Antarctic graphic at top is of poor quality.

Appendix
:NCA
Climate
Science -
Addressi
ng
Common
ly Asked
Question
s from A
toZ

1086

11

The graphic has been replaced and the
source fixed.

Michael

Wehner

change "to continue change" to "to continue to change"

Appendix
:NCA
Climate
Science -
Addressi
ng
Common
ly Asked
Question
s from A
toZ

1089

26

The text has been revised to
incorporate this suggestion.

Michael

Wehner

Add some measure of uncertainty

Appendix
:NCA
Climate
Science -
Addressi
ng
Common
ly Asked
Question
s from A
toZ

1090

Uncertainties due to forcings are
included in the revised figure.

Michael

Wehner

add 40-60 uncertainty bars at 2100

Appendix
:NCA
Climate
Science -
Addressi
ng
Common

1099

As with figure in CAQ N, uncertainties
due to forcing scenario are included in
figure; across-model ranges have not
been evaluated and would complicate
the figure, detracting from the
message about scenario dependence.
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ly Asked
Question
s from A
toZ
Michael ||Wehner Appendix 11479 Added this figure back into the
:The appendix. Redrawn by NCDC.
The multi-panel figure comparing maps of temperature change projections under different scenarios is Science PP v
missing. This important figure was intended to be interactive for different periods and should be of
restored in the final draft. .
Climate
Change
Michael ||Wehner Appendix 1148||1 The figures have been revised.
:The
Science
redraw with NCDC color and projections ofl
Climate
Change
Michael ||Wehner ||l have read the entire report and find that it is a comprehensive assessment of a broad spectrum of Introduct Your comment regarding the current
climate change activities, from the state of the science, to impacts, and to solutions. The message that |lion: emissions pathway is well taken - but
climate change is happening and will continue is loud and clear. However, the message that we are on ||Letter to this topic is already mentioned several
track to exceed the UNFCCC target of 2C by a large margin could be made much stronger. This is the times in the executive summary . In
important enough to be part of the executive summary, in my opinion.The report would benefit from |[American the electronic version of the text there
more cross-chapter coordination. | see that as its weakest aspect. | found only a few inconsistencies, People will be easier ways to link across
which | tried to comment on. However, there are some substantial duplications, which at the least chapters than in the current draft,
should reference each other if not be consolidated. In particular, the recent severe hurricanes are where this is very difficult.
discussed by name in several chapters without any apparent coordination.
Michael ||Wehner 27. 979 ||36 ||We have edited the text.
UNFCCC is spelled wrong Mitigatio
n
Michael ||Wehner 27. 964 ||40 |[The text has been revised as
UNFCCC is spelled wrong Mitigatio suggested.
n
Joachim ||Seifert ||The role of natural forcings are described in the lowest manner:[A.] Given are only a minimum of three ||2. Our 28 We have reviewed the source of
"natural factors", such as 1. solar forcing, 2. volcanoe forcing 3. ocean cycle variability. Changing information suggested by the
Climate Comment and find that is does not

Completely omitted are five macro-climate drivers, which govern the Holocene and beyond. The paper:

http://www.knowledgeminer.eu/eoo_paper.html
The 5 macrodrivers are meticulously proven over a 20,000 year period.
[B.] Natural cycles are omitted, as the 60-year Nicolas Scafetta cycle <www.ns2002@duke.edu>.

Paper: <www.Testing an astronomically based decadal-scale empirical harmonic climate model versus

meet the Guidance on Information
Quality Assurance to Chapter Authors
of the National Climate Assessment:
Question Tools (2/21/2012), which is
used by the NCADAC to assure for
each source used in the NCA Report:
(1) utility, (2) transparency and
traceability, (3) objectivity, and (4)
Integrity and security. The abstract of
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the suggested reference refers to
the IPCC (2007) general circulation models> <www.arXiv:1201.1301v1> As long as natural forcings are mechanisms that would not have any
massively disregarded and anthropogenic forcings are massively overestimated in their effects, the effect on the climate over the time
FACCAR must be rejected to be good President’s policy. JSei. scales examined in climate models.
John Garver ||This note includes a few comments about the “Northeast” chapter from the perspective of a 16. In reference to the first point about
geoscientist directly involved with watershed studies and hydrology in NY State. | am most concerned ||Northeas the catskills: certainly regional
with problems of communicating climate change issues in the Northeast that do not recognize critical ||t variations are critical, but this report

differences regionally. While it may be argued that these differences are trivial in the big picture, we
have spent quite a bit of time suggesting otherwise. The difference could result in billions of dollars
spent in an incorrect way. Our research has shown that the in the last few decades —since 1970 or
1980 — there has been a dramatic increase in flooding and extreme events in the Catskills and not in
areas further upstate in NY (Garver and Cockburn, 2011, 2012). This work is based on hydrology of the
uniquely situated Mohawk Watershed, which captures and partitions continental-tracking storms and
Atlantic tracking storms. There is no question that we are seeing more extreme events, but these are
not evenly distributed in the Northeast and to imply that they are dilutes the message. Specific
Points:1) Reference or Citation needed: The comment (line 15-16) “The Northeast has experienced a
greater increase in extreme precipitation over the past few decades than any other region in the U.S.;
between 1958 and 2010, the Northeast saw a 74% percent increase in the amount of precipitation
falling in very heavy events.” Needs to be referenced, in part because | don’t believe the data bear this
out. The increase in extreme events is especially profound in the Atlantic coastal sector, but the effect
is virtually unchanged far inland (in the “Northeast”). 2) Inappropriate Reference: The comment
“Projections of precipitation changes are less certain than projections for temperature increases
(Kunkel et al. 2012).” Cites: Kunkel, K.E., L.E. Stevens, S.E. Stevens, L. Sun, E. Janssen, D. Wuebbles, J.
Rennells, A. DeGaetano, and J.G. Dobson, 2012: Climate of the Northeast U.S. Draft. | cannot find this
using a simple Google search, and hence it is unlikely released on the internet. A statement like this
needs a peer-reviewed reference. It almost reads like this source is an internal memo. 3) We cannot
rely on naturally occurring hurricanes to demonstrate Climate Change. Comments like the following
presuppose that hurricanes are climate change driven, which they are not: “Hurricanes such as Irene
and Sandy provided a “teachable moment” by demonstrating the region’s vulnerability to extreme
weather events and the efficacy of existing and evolving adaptation/response plans.” It is true that
these storms tested our plans, but in probably 99% of the cases these plans were not really adaptation
plans.4) This statement has just simply has to be incorrect: “The rainfall associated with Irene exceeded
the estimated 1-in-500-year storm at Delanson, NY and Waterbury, VT.” There is no citation for this
statement, and it is inappropriate given the actual rainfall in Irene. Having dealt directly with Irene, we
know where the bullseye of rain was (12-18 inches — see Westergard et al., 2012): it was NOT in
Delanson, it was in the more remote headwaters of the Schoharie drainage (Greene County), and the
value is well estimated by a few rain gauges and NWS Doppler estimates. ASIDE from this, however, the
report would be better and more accurate if focused on IRENE hydrology (not rainfall) and to point out
that in the Schoharie River it was a 500 yr flood (Gazoorian, 2012). These data are better quantified,
and we have better and longer records for water flow in this relatively remote area.
References:Westergard, B., J. Villani, S. DiRienzo, H. Johnson, V. Koleci, K. Lipton, G. Maglaras, K.
McMahon, T. Scrom, and T. Wasula, 2012, Hydrology of Tropical Storms Irene and Lee, IN Cockburn,
J.M.H. and Garver, J.I., Proceedings of the 2012 Mohawk Watershed Symposium, Union College,
Schenectady, NY, March 16, 2012, p. 43.Gazoorian, C., 2012, How Extreme was Irene? A Comparison of

cannot provide specificity at such
small landscape scales, and projections
at that scale are even more uncertain
than at the larger scale of GCMs. Given
how large natural variability is for
extreme preciipitation events, local
trends may not be a good local
predictor of extreme precipitation. We
do spatial mention variation in flood
risk though on p558, lines 11-15 that
highlights valleys such as the Catskills.
1) on p551, we added Groisman et al
2013 who created the figure used in
Ch2 with this fact. Groisman, PY, RW
Knight, and OG Zolina, 2013, Recent
Trends in Regional and Global Intense
Precipitation Patterns, Climate
Vulnerability,
http://dx.doi.org/10.1016/B978-0-12-
384703-4.00501-3

2) the reference is now a NOAA
technical report NESDIS 142-1
available on the NCA website and from
NOAA. 3) the sentence does not imply
we are 'relying' on them, just that they
can help focus attention on gaps in
current response plans and future
plans.

4) The text has been revised to
incorporate this suggestion.
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the 2011, 1996 and 1987 Floods along the Schoharie Creek, IN Cockburn, J.M.H. and Garver, J.I.,
Proceedings of the 2012 Mohawk Watershed Symposium, Union College, Schenectady, NY, March 16,
2012, p. 17-22.Garver, J.l., and Cockburn, J.M.H., 2011, Changes in the Hydrology of the Mohawk
Watershed and implications for watershed management, In Cockburn, J.M.H, and Garver, J.1. (eds)
Mohawk Watershed Symposium 2011, Union College Schenectady NY, 18 March 2011, p. 16-21.Garver,
J.1., and Cockburn, J.M.H., 2012. Change in the Mohawk Watershed and vulnerability to Infrastructure.
In Cockburn, J.M.H, and Garver, J.1. (eds) Mohawk Watershed Symposium 2012, Union College
Schenectady NY, 16 March 2012, p. 12-16.

Connie

Barlow

The line reads: "4) assisted migration to help move species and populations from current locations to

11 those areas expected to become more suitable in the future;"My comment: Thank you for using the
original term for this adaptation method ("assisted migration") rather than alternative terms suggested
later in the scholarly literature (terms include "assisted colonization" and "managed relocation").
"Assisted migration" is not only the original term (named by Brian Keel), but it is the only term that
suggests assistance as part of a natural process -- the process of species migration as climate changes. |
am the citizen naturalist who founded Torreya Guardians, and in 2008 we helped the highly
endangered conifer tree Torreya taxifolia move 600 km to the north (from the Apalachicola River of
Florida panhandle, where it has not been able to reproduce since the 1960s) to Waynesville in the
mountains of North Carolina. Torreya is an ancient genus, tens of millions of years old. Surely it has
migrated north and south a number of times as climate has shifted. (Its pollen is indistinguishable from
genera Cupressus and Taxodium, so unfortunately there is no fossil evidence in the Appalachian
Mountains to prove its prior residence there).If you are receiving pressure to change the term from
"assisted migration" to something else, please resist that pressure. The name is very important to
present this adaptation strategy as a little human assistance in an otherwise very natural process. For
the history and arguments on this naming concern, please see, "Assisted Migration or Assisted
Colonization: What's In a Name?"

http://www.torreyaguardians.org/assistedmigrationdebate.htmlIf you are interested in learning more
about the assisted migration project that we Torreya Guardians have already undertaken, visit our
website: http://www.torreyaguardians.orgWe are very excited that our 2008 migration effort is
proving successful, and we now have data that indicate the genus's habitat preferences in its new post-
climate-change "native" habitat. Go to this page to learn more:
http://www.torreyaguardians.org/learnings.htmlOne more thing: Our entire project was undertaken by
citizen naturalists using our own free labor, plus a little of our own money for transportation and to
purchase seedlings from a nursery. We suggest that our effort should set a good precedent for
responsible citizen naturalists to undertake similar projects with little or no taxpayer assistance -- other
than supervisory roles played by funded scientists. To economize on funding, and to ensure that every
species is given an opportunity to migrate, Americans must make use of the voluntary labor lovingly
provided by experienced citizen naturalists.

8.
Ecosyste
ms,
Biodivers
ity, and
Ecosyste
m
Services

300

10

Thanks for the nice comment!

Edwin

Sheffner

One of the key messages in the chapter describes the impacts of increased warming on wildfires and
ecosystems in the region. One of the key impacts to ecosystems is the change in "natural" ecosystems
due to invasive species. Such changes are encouraged by wildfire, for example, the spread of
Bufflegrass

20.
Southwe
st

Thank you for your comment. Due to
the size of the region/topic, and the
page limit for the chapter, we focused
on broad trends rather than delving
too deeply or providing such a level of
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(Pennisetum cilare) in the Sonoran Desert region. This species not only increases the intensity of specificity. However, we have
wildfires but also out competes native species for re-growth in post-fire environments. Although the incorporated the topic of the spread of
problem of invasive species is described in overall chapters of the report, the term does not appear in invasive plants after wildfire into the
chapter 20. This seems to be a significant omission - deserving of at least a line or two of recognition in text, as well as a reference for it.
the chapter.

Alexand |[Cannara ||Referring to...http://ncadac.globalchange.gov/ 4. Energy Although there are some technical

er Supply bases on which we can agree with
http://ncadac.globalchange.gov/download/NCAJan11-2013-publicreviewdraft-chap4-energy.pdfPlease |[and Use your comment, we are strongly aware
let us move away from the fundamentally incorrect use of the term "energy" when referring to that in industry and public vernaculars,
combustion fuels, or other power sources that require more than one physical/chemical resources be the word "energy" has become
combined to release stored energy.For example -- synonymous with "energy resources"

or "energy fuels". In our efforts to

Figure 4.1: Paths of Hurricanes Katrina and Rita Relative to Energy Production FacilitiesExtraction and engage both technical accuracy and
refining systems/sites are not "Energy Production Facilities" -- these are all sources of chemicals. They accessibility in public audiences, we
do not source "energy". They assume, as almost all the combustion industry does, that users of their will continue to use conventional
products will have their own sources of the other component(s) needed to release some of the terms associated with energy
product's energy -- i.e., the petroleum or coal customer is assumed to have oxygen freely available to production and use.
release chemical energy from oxidation.In contrast, common nuclear energy is released by fission of
individual atoms, purchased as a complete energy source, and not requiring co-consumption of other
purchased materials. Solar PV/hot-water also is a direct, complete power source via just one input --
sunlight.So, referring to fossil-fuels as "energy" sources is fundamentally incorrect and leads to
confusions in the general public's mind regarding both science and policy.

Edward |{Jones | am writing to you because of my concern about a lack of detail in NCADAC reports about changesin  ||2. Our The study of storm tracks is a very
regional weather patterns. | have noticed a significant change in the storm tracks in the Eastern Pacific ||Changing active area of research and we provide
area as they approach North America. In all of your documents that are available on the internet, | find ||Climate some basic information in the

few, if any, references to this geographic area.l have been involved in weather associated with aviation
in the United States since 1971. | was trained in weather observation and pilot weather briefing by the
National Weather Service and FAA in 1971-1972, and was a Flight Service Specialist until 1985. Since
then, | have been involved in military and civilian flight test, which has necessitated keeping up with
weather patterns. | have almost 40 years of experience in this field.Here is what | have observed about
the weather patterns.From 1971 through about 1990, low pressure systems with their associated cold
fronts formed in the Gulf of Alaska, and would move to the southeast making contact with
southeastern Alaska and British Columbia, then Washington, Oregon, and then northern California. The
storms would then move almost straight east, with the southern "tail-end" brushing southern
California. Additionally, the storm speed would decrease by about 1/3 as it moved onshore and
encountered more resistance from the land mass than compared to open water.Since the early 1990s, |
have observed storms forming south of the Gulf of Alaska, moving south over the Pacific toward
warmer water, then finally changing direction toward the east, coming onshore more often in
California and Oregon, sometimes missing Washington almost completely. Because of their more
southerly track, the storms are warmer than pre-1990, dropping more rain than snow. As they move
onshore, they are not slowing as much, either.l would caution you against relying too heavily on the
National Weather Service for information on this phenomenon. When | was in training in the 1970s, my
Weather Service instructors freely admitted that they had little knowledge of United States weather
west of the Rocky Mountains. They talked about Weather Service forecasters calling long-time FAA air

"Changes in Storms" section of the
report with associated references. The
comment points to a shift in storm
tracks to the south over the North
Pacific during the past 2 decades
relative to the 1970s and 1980s. There
is no evidence for this shift in the
published literature. We also did an
analysis ourselves, motivated by this
comment, on the main winter storm
season of November through March
and found no shift in storm tracks. In
fact, we found that there has been a
higher number of storms affecting the
coast during the 1990s and 2000s,
relative to the 1970s and 1980s, all the
way from central California to Alaska.
No change made to the text.
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traffic controllers in the western U.S. for insight into the weather patterns there. A good example of
Weather Service deficiency in that regard, is the fact that their computer models for forecasting winds
aloft for aviation purposes consider the Rocky Mountains and Sierra Nevadas to be no more than
10,000 feet high, when in fact, much of both ranges are at 12,000 to 14,000 feet.l am not qualified to
suggest causes, but what | have described is the effect of something. | have found no detail on this kind
of change in your documents, and that is the cause of my concern. This constitutes a major gap in your
data. | am sure that if you were to investigate, you could find people all over the world who could tell
you about regional weather pattern changes. Without such input, and a rigorous investigation that
could potentially tie this information to the rest of what you have amassed, | don't think you can come
to a competent conclusion about climate change.

Vladimir

Abramo
v

The warning notices of two Super storms disclose costs of excessive emissions for USA at 21st century:
(1) some machine uses only huge motor(s) power (s) that eliminates needed levers as is gear-
transmission; (2) many thousands pounds of over 250 million vehicles are accelerated by gas or magnet
field; (3) transmission struggle with acceleration system because motor wastes up to 80% mechanical
energy in the form of its heat, and (4) 3 billion machine tools with excessive powers of motors are
required using too many number of dirty power plants.

As an USA inventor of the above 1,000 gearbox apparatus designs of forced energy economy system
(GAFEES) and many years experience at gear-transmission designs and manufacture in Russia and the
United States of America, | would like transform the existing propulsions of transportation, machine
tools, heavy-duty equipment and other motorized machines to non-accelerated propulsions for
interest of their customers. The GAFEES with computer produces all needed speeds by least number of
gears for 1 (one) second in automatic regime. It eliminates acceleration system by gas or magnet field
and uses only idle speed or highest torque of existing motor. For example, driver of the long haul
tracking saves above $25,000 per year by diesel ($3) economy (USA patent 8,011,274 at
09/06/2011).For example, chosen gearbox apparatus of car could open an opportunity to replace also
the existing motor power by motor with reduced power and cost up to power of the first steel vehicle
of Carl Benz at January 29, 1886, Germany (patent #37435) according to two physics laws of lever and
inertia. There is customer of existing motorized machine has energy economy more than 2 times.
Revolutionary innovation is finalist at Cleantech and Energy. An article is appeared in 2012 Minnesota’s
TEKNE AWARDS magazine.

5.
Transpor
tation

We appreciate your comment.
However, your suggestion is outside
the scope of the National Climate
Assessment.

Vladimir

Abramo
v

The warning notices of two Super storms disclose costs of excessive emissions for USA at 21st century:
(1) some machine uses only huge motor(s) power (s) that eliminates needed levers as is gear-
transmission; (2) many thousands pounds of over 250 million vehicles are accelerated by gas or magnet
field; (3) transmission struggle with acceleration system because motor wastes up to 80% mechanical
energy in the form of its heat, and (4) 3 billion machine tools with excessive powers of motors are
required using too many number of dirty power plants.

As an USA inventor of the above 1,000 gearbox apparatus designs of forced energy economy system
(GAFEES) and many years experience at gear-transmission designs and manufacture in Russia and the
United States of America, | would like transform the existing propulsions of transportation, machine
tools, heavy-duty equipment and other motorized machines to non-accelerated propulsions for
interest of their customers. The GAFEES with computer produces all needed speeds by least number of
gears for 1 (one) second in automatic regime. It eliminates acceleration system by gas or magnet field

10.
Water,
Energy,
and Land
use

Thank you for your comment, but your
suggestion is outside the scope of this
report.
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and uses only idle speed or highest torque of existing motor. For example, driver of the long haul
tracking saves above $25,000 per year by diesel ($3) economy (USA patent 8,011,274 at
09/06/2011).For example, chosen gearbox apparatus of car could open an opportunity to replace also
the existing motor power by motor with reduced power and cost up to power of the first steel vehicle
of Carl Benz at January 29, 1886, Germany (patent #37435) according to two physics laws of lever and
inertia. There is customer of existing motorized machine has energy economy more than 2 times.
Revolutionary innovation is finalist at Cleantech and Energy. An article is appeared in 2012 Minnesota’s
TEKNE AWARDS magazine.

Vladimir

Abramo

The warning notices of two Super storms disclose costs of excessive emissions for USA at 21st century:
(1) some machine uses only huge motor(s) power (s) that eliminates needed levers as is gear-
transmission; (2) many thousands pounds of over 250 million vehicles are accelerated by gas or magnet
field; (3) transmission struggle with acceleration system because motor wastes up to 80% mechanical
energy in the form of its heat, and (4) 3 billion machine tools with excessive powers of motors are
required using too many number of dirty power plants.

As an USA inventor of the above 1,000 gearbox apparatus designs of forced energy economy system
(GAFEES) and many years experience at gear-transmission designs and manufacture in Russia and the
United States of America, | would like transform the existing propulsions of transportation, machine
tools, heavy-duty equipment and other motorized machines to non-accelerated propulsions for
interest of their customers. The GAFEES with computer produces all needed speeds by least number of
gears for 1 (one) second in automatic regime. It eliminates acceleration system by gas or magnet field
and uses only idle speed or highest torque of existing motor. For example, driver of the long haul
tracking saves above $25,000 per year by diesel ($3) economy (USA patent 8,011,274 at
09/06/2011).For example, chosen gearbox apparatus of car could open an opportunity to replace also
the existing motor power by motor with reduced power and cost up to power of the first steel vehicle
of Carl Benz at January 29, 1886, Germany (patent #37435) according to two physics laws of lever and
inertia. There is customer of existing motorized machine has energy economy more than 2 times.
Revolutionary innovation is finalist at Cleantech and Energy. An article is appeared in 2012 Minnesota’s
TEKNE AWARDS magazine.

2. Our
Changing
Climate

We thank the reviewer for their
comment. However, there is nothing
in the comment that has any effect on
the chapter materials.

Vladimir

Abramo

The warning notices of two Super storms disclose costs of excessive emissions for USA at 21st century:
(1) some machine uses only huge motor(s) power (s) that eliminates needed levers as is gear-
transmission; (2) many thousands pounds of over 250 million vehicles are accelerated by gas or magnet
field; (3) transmission struggle with acceleration system because motor wastes up to 80% mechanical
energy in the form of its heat, and (4) 3 billion machine tools with excessive powers of motors are
required using too many number of dirty power plants.

As an USA inventor of the above 1,000 gearbox apparatus designs of forced energy economy system
(GAFEES) and many years experience at gear-transmission designs and manufacture in Russia and the
United States of America, | would like transform the existing propulsions of transportation, machine
tools, heavy-duty equipment and other motorized machines to non-accelerated propulsions for
interest of their customers. The GAFEES with computer produces all needed speeds by least number of
gears for 1 (one) second in automatic regime. It eliminates acceleration system by gas or magnet field
and uses only idle speed or highest torque of existing motor. For example, driver of the long haul
tracking saves above $25,000 per year by diesel ($3) economy (USA patent 8,011,274 at

Appendix
: The
Science
of
Climate
Change

We thank the reviewer for their
comment. However, there is nothing
in the comment that has any effect on
the chapter materials.




First Last Chapter ||Figure/ ||Start S.tart Response
Name  |IName Comment Table Page||Line
Number
09/06/2011).For example, chosen gearbox apparatus of car could open an opportunity to replace also
the existing motor power by motor with reduced power and cost up to power of the first steel vehicle
of Carl Benz at January 29, 1886, Germany (patent #37435) according to two physics laws of lever and
inertia. There is customer of existing motorized machine has energy economy more than 2 times.
Revolutionary innovation is finalist at Cleantech and Energy. An article is appeared in 2012 Minnesota’s
TEKNE AWARDS magazine.
Vladimir|[{Abramo ||The warning notices of two Super storms disclose costs of excessive emissions for USA at 21st century: ||29. This is not a technology assessment.
v (1) some machine uses only huge motor(s) power (s) that eliminates needed levers as is gear- Research We are unable to provide this level of
transmission; (2) many thousands pounds of over 250 million vehicles are accelerated by gas or magnet||Agenda detail on mitigation in the chapter.
field; (3) transmission struggle with acceleration system because motor wastes up to 80% mechanical ||for
energy in the form of its heat, and (4) 3 billion machine tools with excessive powers of motors are Climate
required using too many number of dirty power plants. Change
Science
As an USA inventor of the above 1,000 gearbox apparatus designs of forced energy economy system
(GAFEES) and many years experience at gear-transmission designs and manufacture in Russia and the
United States of America, | would like transform the existing propulsions of transportation, machine
tools, heavy-duty equipment and other motorized machines to non-accelerated propulsions for
interest of their customers. The GAFEES with computer produces all needed speeds by least number of
gears for 1 (one) second in automatic regime. It eliminates acceleration system by gas or magnet field
and uses only idle speed or highest torque of existing motor. For example, driver of the long haul
tracking saves above $25,000 per year by diesel ($3) economy (USA patent 8,011,274 at
09/06/2011).For example, chosen gearbox apparatus of car could open an opportunity to replace also
the existing motor power by motor with reduced power and cost up to power of the first steel vehicle
of Carl Benz at January 29, 1886, Germany (patent #37435) according to two physics laws of lever and
inertia. There is customer of existing motorized machine has energy economy more than 2 times.
Revolutionary innovation is finalist at Cleantech and Energy. An article is appeared in 2012 Minnesota’s
TEKNE AWARDS magazine.

Sol Shapiro ||After scanning the Executive Summary, | have seen what | consider a glaring omission. There is no 1. The authors agree that this is an
discussion of Solar Radiation Management (SRM) as a means of putting climate change on hold in short ||[Executive important point, but this is a scientific
order and the need to study whether using SRM will see a "better" result than not deploying SRM. Summary assessment and there is limited
There is an ethical/moral imperative to study SRM because climate change may be causing increased capacity to handle every topic within
deaths and destruction in this generation which may possibly be avoided with SRM. Is it ethical to this report.
ignore SRM and kill people in this generation to gain marginal leverage to change the world's energy
base?

Nedal Katbehb Introduct 1 19 ||[The authors appreciate the suggestion,

ader ion: but still feel the text is clear and
to add after more acerage: and tens of millions of trees. It_s(t?ter to accurate.
American
People
Nedal z;zl:;ehb to change (and assesses observations and research) to: and assessing observations and scientific :Z::Odu‘:t 1 32 ic:zjci.suggestlon, changes will be

research findings.

Letter to
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the
American
People
Nedal Katbehb Introduct 2 1 This sentence has been modified in
ader ion: response to another comment.
Letter to
to add after society: and government. the
American
People
Nedal Katbehb 1. 3 2 After consideration of this suggestion,
ader Executive we still feel the text is clear and
to add after people: and thier environmet. Summary accurate. Impacts of climate change
on the environment are addressed
elsewhere in the Executive Summary.
Nedal Katbehb 1. 3 6 The authors prefer the existing
ader to change activity to; activities. Executive language.
Summary
Nedal Katbehb 1. 3 7 The authors prefer the existing
ader to add after Americans' the word: Lives, health.... Executive language.
Summary
Nedal Katbehb 1. 3 20 ||After consideration of this point, the
ader to add after warming: at an alarming rate. Executive authors still feel the existing text is
Summary clear and accurate.
Nedal Katbehb 1. 3 26 ||ltis not scientifically possible to
ader next few decade: it is adviseable to define periods in years. Executive specify the exact numbers of years
Summary related to this statement.
Nedal Katbehb 1. 3 31 ||This description of the A2 scenario is
ader " . L . . Executive not intended to include a discussion of
to add after (referred to as the "A2senario"):. This raise in temreature is expected to have serious . . o
. . . Summary impacts. It is important to distinguish
impact on lives, livelyhood and ecosystems. .
the scenarios themselves from the
associated impacts.
Justin Yarros ||The following is from American Security Project's CEO Brigadier General Stephen Cheney, USMC We greatly appreciate your positive

(Ret.):ASP is encouraged by the draft climate report released by the National Climate Assessment and
Development Advisory Committee (NCADAC). We commend the NCADAC for releasing this timely
report, which confirms that climate change presents national security threats to the United States.
Rising sea levels, drought, severe storms, excessive precipitation, and changing temperatures threaten
our infrastructure and economic output. The report presents some scary statistics to strengthen its
case. U.S. average temperatures have increased 1.5°F since 1895, with more than of 80% of the
increase coming after 1980. Global sea level is 8 inches higher than it was in 1880 and is projected to
rise by 1 to 4 feet by 2100. Ice volume is quickly decreasing; 2012 set a record for minimum area of
Arctic ice. In some places, heat waves, floods, and droughts are expected to increase in ferocity and
frequency; meanwhile, hurricanes overall have become stronger and the amount of Category 4 and 5

comment.
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hurricanes has gone up in the North Atlantic since 1980.The report recommends a three-tiered

approach to this: the reduction of emissions, adaption, and preparation. These three strategies will

allow us to avoid the worst effects and mitigate the realities of the climate change threat. We believe

climate change is a serious national security threat and the issues in the NCADAC's report highlight the

need to find long-term solutions.
Matthe [|Rollins |[The statistics attributed to Hedde 2012 on p296, p308, and p309 are incorrect. 8.7 million acres burned ||8. Changed as suggested.
w in wildfires in 2011. A better citation would be the Online information at the National Interagency Fire ||[Ecosyste

Center in Boise, ID. There is a full report available, but this specific stat may be found ms,

here:http://www.predictiveservices.nifc.gov/intelligence/2011_statssumm/charts_tables.pdfWhat Biodivers

really caught my eye was the 1.9 million in property losses. This is off by at least one order of ity, and

magnitude. A total for property loss is hard to come by, but the National Fire Protection Association has||Ecosyste

the the following: "$541,000,000 in fires outside m

Services

of structure with value involved, a significant increase of 31.0% (this reflects the Bastrop County Texas

Complex Wildfire with an estimated property loss of 400,000,000)"Citation here:

http://www.nfpa.org/assets/files/pdf/os.fireloss.pdfThe Hedde 2012 citation in the references points

to a dead link to a Fox News channel in Connecticut. Digging further, the specific report from the

Munich Reinsurance organization that Hedde is affiliated with is protected, and only available to

'members' of the Munich Reinsurance America web data portal.
David Victor ||l have scanned the totality and read 8-10 chapters in some depth, including all the chapters relevant to Due to the number of topics that could

energy issues plus the chapter on adaptation and some of the regional chapters. On the one hand, the
activity is impressive for the sheer number of people and topics it engages. On the other hand, none of
the chapters goes into much depth on any topic—instead, most of the chapters are thin overviews of
issues that people who work on climate already know. (And people who don't work on climate
probably won't read this.) The chapters each focus on a few key findings, but it is hard to know what to
do with the findings. A big rethink throughout the whole document is needed--what can be done to
offer more practical, actionable findings that real people will understand? For example, the chapter on
water, energy and land use (ch.10) talks about the various ways that water availability affects energy
systems. Yet even the most basic statistics (e.g., water consumption per Mwh of electricity produced)
are not presented in ways that allow for a standardized comparison across options. The folks in the
energy business know a lot about all this already (not so much because of climate change but more
because of a slate of new cooling water rules known as "316(b)" after the relevant portion of the Clean
Water Act.) There are interesting regional maps regarding water stress, but nothing is done to connect
those issues to the nuts and bolts of the grid or other aspects of the energy system. The chapter on
mitigation is completely mystifying. It includes some really profound graphics (figure 27.1, for
example). But it never really puts the picture together into a strategy or even a holistic vision. One of
the macro conclusions concerns voluntary and state-based initiatives (which are very important) yet no
effort is made to quantify the totality of those efforts. And perhaps the oddest part of this chapter is
that it is silent about the international picture even though the executive summary for the whole NCA
makes a special point of underscoring the international nature of the climate issue and nothing the US
does at home should be done without some sense of how that affects the international. | thought the
regional chapters were generally more solid and focused—I read, in particular, the southwest chapter
and learned a lot from that. | still wonder what actual regional and local planners will do with this

be relevant, and the page limits for the
chapters, and the general audience for
the report, we focused on broad
trends rather than delving too deeply
or providing such a level of specificity.
We appreciate these suggestions, but
the author team has deliberated and
agreed on the most important
information and illustrations to
include. Many of these suggestions
have been incorporated in the
revisions in individual chapters, in
response to specific comments on
those chapters.
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information. Similarly, | am a bit puzzled as to what planners and other policy makers will do with the
chapter on decision support (#26), which outlines some idealistic visions for how collaborative decision-
making processes should be structured, a few general ideas about how real humans perceive risks and
make decisions, and then some broad conclusions. For me, the most interesting chapter was #28
(adaptation). There is a striking figure (#28.1) about the status of climate adaptation plans at the state
level. (IN brief, the states are way behind—and the coastal blue states are, hands down, doing much
better then all the rest, even the gulf states.) The chapter includes a fire hose of information about
regional and local adaptation plans (part Il), which is interesting to read but hard to digest in totality. It
includes a fascinating statistic that 59% of local governments are engaged in some kind of adaptation
planning (p.992). The case studies are interesting to read through—in part because they make it clear
that "adaptation" isn't a single effort or planning activity. It's a million things done by a million actors,
largely driven by self-interest. There's a LOT of work to be done understating how adaptation will really
unfold, the potential role for outsiders in helping societies adapt, etc.
Jacob McCand ||Carbon dioxide reacts with water in the liquid state or the gaseous 27. 957 ||6 We have clarified the sentence to be
less state.http://www.nuffieldfoundation.org/practical-chemistry/reaction-between-carbon-dioxide-and-  ||Mitigatio clear that CO2 in the atmosphere does
waterCarbon dioxide is a component of rainwater. It is attributed to acid n not have important chemical
rain.http://www.chemistry.wustl.edu/~edudev/LabTutorials/Water/FreshWater/acidrain.htmI|The interactions that change its
following reaction was proposed as a means of sequestering CO2 by spreading Olivine. concentrations appreciably.
Mg2SiO4 + 4 CO2 + 4 H20 > 2 Mg2+ + 4 HCO- +
H4Si04ftp://ftp.geog.uu.nl/pub/posters/2008/Let_the_earth_help_us_to_save_the_earth-
Schuiling_June2008.pdf
Sean Kelly Test — copy word document.... This comment does nf)t appear to be
relevant to the material at hand.
Thomas ||Foote "(DAYCENT) assumes that water supplies and nutrients are maintained at adequate levels". | am a small||6. 232 We appreciate your comment. We
farmer north of Spokane. My aquifer depends on snowpack runoff to meet increasing ag and Agricultu have modified the text to clarify that
residential demands. re the crop model used in this analysis
assumes that water supplies (soil
You cannot assume "adequate" levels of supply and still be able to project consequences on moisture) and nutrients are
agriculture. Western snowpack is the critical source of irrigation water for ag in the west. Every study to maintained at adequate levels, while
date has shown, despite projected increases in winter precipitation (in the form of rain) in my area temperature increased with the
(Eastern Washington State), there will be decreasing snowpack, meaning less water for our aquifers, projected CO2 increases concurrent
and earlier runoff, meaning the runoff will be available even earlier than it is needed. Studies also show with these emission scenarios.
an increase in length of dry periods as well. You must factor in decreasing water supplies and increased
competition for those supplies. Over the next couple of years | am going to digging cisterns to hold
early runoff to try and meet my demands later in the summer. | have discovered that sequestration of
rainwater is illegal in WA state as it is other states. | worry that these laws will start to be enforced as
time goes by.
Rebecca ||Romsda ||l suggest adding a citation (Romsdahl et al. 2013); this was a large survey of government officials 14. Rural 505 |[32 |[Thank you for your comment. We have
hi dealing with natural resource management throughout the Great Plains, the findings support this Commun added the suggested citation in our
sentence. Reference: ities chapter assessment.

Romsdabhl, R.J., Atkinson, L., and Schultz, J. (2013) Planning for climate change across the US Great
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Plains: Concerns and insights from government decision-makers. Journal of Environmental Studies and
Sciences. DOI: 10.1007/s13412-012-0078-8
Rachel ||Riley 12. 467 (|23 ||The text has been revised to
Impacts incorporate this correction.
of
Climate
. o o . Change
The author R. Peppler has been omitted from the citation. The citation should read:Riley, R., P. on Tribal
Blanchard, R. Peppler, T.M. Bull Bennett, and D. Wildcat, 2012: Oklahoma Inter-Tribal Meeting on Indigeno'
Climate Variability and Change. Meeting Summary Report, from December 11, 2011 Meeting, Norman, us. and
OK "
Native
Lands
and
Resource
s
Rebecca ||Romsda ||A North Dakota case study, which surveyed participants in the Conservation Reserve Program, can help ||19. Great 666 |6 We have added the suggested
hi support the statement; | suggest adding the citation- (Atkinson et al. 2011)Reference: Plains citations in our chapter assessment.
Atkinson, L., Romsdahl, R.J. and M.J. Hill. (2011) Future Participation in the Conservation Reserve
Program in North Dakota. Vol. 21:2 p. 203. Great Plains Research.
Rebecca ||Romsda ||l suggest adding: “The population of counties in western North Dakota has doubled in the last 10 years ||19. Great 668 ||15 |[The text has been revised to
hi (2010 census) due to an oil boom in the regional Bakken Formation. As US policy continues to Plains incorporate this suggestion.
emphasize domestic oil and gas production, further development in this northern plains region will
have increasing impacts on: land use changes, habitat fragmentation, stress on the surrounding
communities, and global climate change.”
Rebecca ||Romsda ||l suggest adding a citation (Romsdahl et al. 2013); this was a large survey of government officials 19. Great 671 ||15 ||We have added the suggested
hi dealing with natural resource management throughout the Great Plains. Based on this study, | also Plains citations in our chapter assessment.
suggest an additional bullet to those listed: “mainstream climate planning into existing natural
resource, public health, and emergency management processes (Romsdahl et al. 2013)”Reference:
Romsdabhl, R.J., Atkinson, L., and Schultz, J. (2013) Planning for climate change across the US Great
Plains: Concerns and insights from government decision-makers. Journal of Environmental Studies and
Sciences. DOI: 10.1007/s13412-012-0078-8
Rebecca [[Romsda 19. Great 672 (|3 The sections identified have been
hi Based on a large survey of government officials dealing with natural resource management throughout |[|Plains rearranged to incorporate your
the Great Plains, | suggest a revision- “Although there is tremendous adaptive potential among the suggestion. We did not add "but more
diverse communities of the Great Plains, many local government officials do not yet recognize climate work is needed" because policy issues
change as a problem that requires proactive planning (Romsdahl et al. 2013). Some positive steps are beyond the defined scope of the
toward greater community resilience have been achieved through local and regional collaboration and National Climate Assessment, a
increased two-way communication between scientists and local decision-makers, but more work is scientific document that provides the
needed." basis for decision making, but does not
address policy.
|Rache| ||Ri|ey ||The citation "Riley, R., 2011: Oklahoma Inter-Tribal Meeting on Climate Variability and Change"should ||19. Great” ||683 ||28 ||The text has been revised to
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read: "Riley, R., P. Blanchard, R. Peppler, T.M. Bull Bennett, and D. Wildcat, 2012: Oklahoma Inter-Tribal{|Plains incorporate this suggestion.
Meeting on Climate Variability and Change. Meeting Summary Report, from December 11, 2011
Meeting, Norman, OK"Subsequently, the "Riley 2011" in-text citations throughout the chapter should
be changed to "Riley et al.
2012."http://www.southernclimate.org/publications/Oklahoma_Intertribal_Climate_Change_Meeting.
pdf
Rebecca ||Romsda ||l suggest the following revision, based on findings from a large survey of government officials dealing ||28. 992 (|16 ||The Romsdahl reference has been
hi with natural resource management throughout the Great Plains. “...unfolding in municipalities of Adaptati added.
varying sizes and in diverse geographical areas, however, some regions lag behind others (Romsdahl et ||on
al. 2013).”Reference:
Romsdabhl, R.J., Atkinson, L., and Schultz, J. (2013) Planning for climate change across the US Great
Plains: Concerns and insights from government decision-makers. Journal of Environmental Studies and
Sciences. DOI: 10.1007/s13412-012-0078-8
Rebecca ||Romsda ||l suggest adding the following citation to increase support for these claims- (Romsdahl et al. 2013); this ||28. 1004||6 Thank you for your comment. We have
hi was a large survey of government officials dealing with natural resource management throughout the ||Adaptati added the Romsdahl reference to the
Great Plains.Reference: on barriers table.
Romsdabhl, R.J., Atkinson, L., and Schultz, J. (2013) Planning for climate change across the US Great
Plains: Concerns and insights from government decision-makers. Journal of Environmental Studies and
Sciences. DOI: 10.1007/s13412-012-0078-8
Saidur ||[Rahman ||1. Adaptation is like high tech idea and low tech response. In this chapter, more on taking advantage of (|28. Thank you for your comment. It's
the existing situation to be described rather than risk transfer or mitidation. Adaptati unclear how the commenter would
on like us to change in the text. As such,

2. Another table can be added to show the opportunities for in case of infrastructure. Table columns as
Infrastructure type, Existing condition, Adaptative measures, Disadvantages, Opportunities and
Adaptation costs etc.

The more we mitigate less we have to adapt.

3. Lessons learned will not work for climate change adaptation.

4. Promote innovative material for adaptive design. Cite some appropriate examples in the document.
Example: Mixing of limestone producing bacteria with concrete for marine structure to extend their
lives. Another example: Tsunami proof building that is form from artificial coral reefs. the Kogami
project involved to increase the capacity of the community to deal with disastes. The conceprt works
from scientific concept of cathode accretion by putting a small electrical charge in the water that draws
calcium carbonate out of solution and onto an iron-based skeleton. The calcium slowly accumulates
and creates an artificial reef and water barrier.

5. Provide a relationship for mitigation and adaptation. Both are comprehensive response strategy.

6. In case of infrastructure in our lifelines, adaptation starts from initial design. There should be a

no change was made.
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checklist for adaptive options in the design. Example" In bridge design, freeboard should be higher as
sea level will be higher in th efuture. That is possible for new design but what about existing design?
Probably no option. Movable bridges will b emostly affected. Elevated highways should be ok but how
vulnerable are those foundations? Adaptive measures may scour guard or protection.
7. Design criteria for highway elevation. We have to elevate obvert points of the maintenance holes
and prioritize the areas for flooding.
8. Lacking of engazing right people at the right time. Scientists understand, researchers make
hypothesis and engineers to implement. economocal, societal and technological risks are related.
These risks can be categorized for adaptation levels.
9. Adaptive measures can be categorized for interactive risk prioritized list (from likelihood and impact
rating).
10. A chart can be produced showing adaptive capacities of existing structures.
Saidur ||[Rahman - . . 11. We appreciate this suggestion, but
1. Vulnerability assessment is required. S
Y ity 15 requi Urban space is limited. The author team has
. - Systems, deliberated and agreed on the most
2. Promote community resiliency. . . .
Infrastru important information and
cture, illustrations to include.
3. Cite more examples from recent natural disasters in USA and
. . Vulnerab
2. No regrets is not an option. .
ility
Saidur ||[Rahman 11. We appreciate this suggestion, but
- . . Urban space is limited. The author team has
1. Vulnerability assessment of structures is required. .
Systems, deliberated and agreed on the most
. - Infrastru important information and
2. promote community resiliency . . .
cture, illustrations to include.
3. No regret is not an option and
' g P Vulnerab
ility
David Hart The phrase "Sustainable Solutions Initiative" should be "Sustainability Solutions Initiative."l am the 16. 565 |[24 |[The text has been revised to
director of this initiative (http://www.umaine.edu/sustainabilitysolutions/), which is why | noticed this |[Northeas incorporate this suggestion.
discrepancy. t
Wendy |[Ring Section on Increased Pollen Production- add increased allergenicity and expansion of range for 9. We thank the reviewer for the helpful
allergenic plants Human suggestions and have incorporated
Health several additional citations into the

A Review of the Impact of Climate Variability and Change on Aeroallergens and Their Associated Effects
(Final Report) EPA 2008 National Center for Environmental Assessmen Office of Research and
Development http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=190306Section on Insect Borne
Disease- Effect is NOT so uncertain for some diseases. WHO has maps showing the expansion of areas
suitable for dengue since 1960 and into the future. Similar map exists for Chagas.

text. Because the scope of the report
is largely U.S.-focused and space is
very limited, not all the relevant
international studies can be discussed.
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Effect of temperature on the vector efficiency of aedes aegypti for dengue 2 virus Douglas Watts,
Donald Burke. BURKE,Department of Pathogenesis and Immunology, Disease Assessment Division,
Walter Reed Army Institute of Research, Washington, DC

Potential effect of population and climate changes on global distribution of dengue fever: an empirical
model Simon Hales, Neil deWet Lancet 2002; 360: 830-34.
http://www.bvsde.paho.org/bvsasv/fulltext/potential.pdf

Environ. Res. Lett. 7 (2012) 034003 (6pp) Potential impacts of climate change on the ecology of dengue
and its mosquito vector the Asian tiger mosquito Section on Fire- low birth weight from exposure to
wildfire smoke in any trimester of pregnancy has been demonstrated in CA

Birth Weight following Pregnancy during the 2003 Southern California Wildfires Environ Health
Perspect. 2012 September; 120(9): 1340-1345. Colleen E. Reid, David M. HolstiusAdditional effects that
should be mentioned:Increased immigration of environmental refugees from Asia/Pacific Islands will
increase MDR TB and viral hepatitis in US.Drought increases concentrations of contaminants in drinking
water which are harmful to human health, specifically nitrates, which cause miscarriages and
congenital defects with acute and cancers with prolonged exposure.

WHEN EVERY DROP COUNTS Protecting Public Health During Drought Conditions: A guide for public
health professionals http://www.cdc.gov/nceh/ehs/Docs/When_Every_Drop_Counts.pdf

A National Look at Nitrate Contamination of Ground Water B Nolan, et al Water Conditioning and
Purification, January 1988,39,12:76-79

Water and Nitrogen USGS Water Science School http://ga.water.usgs.gov/edu/nitrogen.html
Groundwater quality surrounding Lake Texoma during short-term drought conditions.Kampbell DH, An

YJ, Jewell KP, Masoner JR.ENVIRON POLLUT. 2003;125(2):183-91 US Environmental Protection Agency,
Office of Research and Development, National Risk Management Research Laboratory

Wendy

Ring

Section on food security- Known increases in paralytic shellfish poisoning and Vibrio due to increased
coastal water temperatures. Emerging Vibrio risk at high latitudes in response to ocean warming Craig
Baker-Austin, Joaquin A. Trinanes, Nature Climate Change (2012) doi:10.1038/nclimate1628
Decompensation of US patients with chronic medical conditions due to evacuation and interruption of
health care during extreme events is well documented. Over 7 million people in US evacuated from
their homes since 2005. Dust storms due to drought in Southwest and coccidiodomycosis. Climate
Factors Influencing Coccidioidomycosis Seasonality and Outbreaks. A Comrie. Environ Health
Perspect.2005 June;113(6): 688—692.

Experts Say Valley Fever Cases At Epidemic Levels in some Areas of California
http://www.californiahealthline.org/articles/2012/9/13

Increase in Coccidiodomycosis Arizona MMWR 52 (26): 109-112Increased dust arriving from Asia and

9
Human
Health

Thank you for this reference
suggestion, these topics are discussed
in detail in the review article (Backer
and Moore 2011; Moore et al. 2008)
that we reference in the text. Space
limitation preclude a full discussion of
HABS. Thanks for the suggestion,
space limitations preclude our
inclusion of all impacts of extreme
events. Text and references have been
added to chapter to reflect last
suggestion in this comment.
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Africa due to projected expansion of desert area. Asian dust contains pesticides and heavy metals. Dust
storms in Asia result in decreased pulmonary function in children and increased cardiopulmonary
hospital admissions in adults.

Dr.Jim |[|Corey ||So far | have read about increasing temperatures and the melting of the permafrost. This is not good, ||1. This topic is discussed in the climate
but there is something even worse. Trapped in the permafrost is methane gas CH4 which is 21 times Executive science chapter and in the Alaska
more heat trapping than CO2. The release of this gas into the atmosphere is having a profound effect ||Summary chapter.
on atmospheric temperatures. Which is to say, it is compounding the problem of global warming.

Mark Capron ||General Comments (These comments apply to the document as a whole. For example, a suggestion to ||1. You are right to point out the increase
change the type of document from PDF to wiki. A location for holistic comments was not obvious. The ||Executive in utility that online versions allow.
Executive Summary seems an appropriate location.) Note: your job would have been easier, if this Summary This report is being delivered to the

comment system had allowed strike-thru and underlining to indicated changes in suggested wording.1.
We now realize our use of fossil fuels is causing more than climate change and more than global
warming. We are causing rapid planet change. Our understanding of the changes the planet is
experiencing and the time scales of past changes has improved since the Second National Assessment.
We have learned the changes involve more than warming and climate. See Specific Comment on
Chapter 1, Page 3, Line 21-. Temperature is a surrogate for all the other rapid changes to Earth
ecosystems. The rapid rise of temperature in the Marcott et. al graph could represent ocean pH, severe
weather, droughts, sea level, etc. It happens that temperature can more accurately and reliably be
inferred from many other preserved features. The rapidity of change may cause more economic
damage and loss of life/species than the overall change.The graph is from “A Reconstruction of
Regional and Global Temperature for the Past 11,300 Years,” Shaun A. Marcott, Jeremy D. Shakun,
Peter U. Clark, and Alan C. Mix, Science 8 March 2013: 1198-1201. [DOI:10.1126/science.1228026]2.
Publish the Third National Rapid Planet Change Assessment as a wiki for at least two reasons:

¢ Decision-makers will be able to click on text or graphics and be transported to other locations in the
document or even outside the document for more detail and to see how the chapters relate to each
other; and

e A wiki can be updated continuously, a feature which fits the Chapter 26 — Decision Support
conclusion “that an “iterative adaptive risk management” framework, in which decisions are adjusted
over time to reflect new scientific information and decision-makers learn from experience, is
appropriate ...”3. Publish the Third National Rapid Planet Change Assessment as a tablet-friendly wiki.
That is with the format of an e-book for easy reading on TV screens, desktop monitors, laptops, tablets,
and smart phones. (Not the two-column format of print magazines or journals.) Readers should be able
to save the wiki as a PDF for reading off-line. Decision-makers may subscribe to email, text, or twitter
update notices for the subject area and urgency they select.4. Publish the Sustained National Rapid
Planet Change Assessment as a wiki in keeping with Chapter 30 — Sustained Assessment.5. Recommend
developing a collection of Rapid Planet Change games/scenarios which play on all computer media:
smart phones, notepads, notebooks, and desktop computers. Places within the document where
mentions of such a game may be appropriate include:Chapter, page, lines

29, 1040, 14-40 and 1041, 1-7 — A collection of games can be “more effective means to communicate
interactions of multiple stresses and levels of scientific confidence and uncertainty ...”

government in electronic format, but
produced in multiple formats,
including within a website, as a
downloadable pdf, and in html that is
searchable. There are multiple
applications also being designed.
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29, 1041, 31-37 — Gamification is a proven approach to education.

29, 1042, 1-2 — A game can develop “a more climate-informed civil society” across all languages and
even with illiterate people. Inform 7 billion people with about the same expense as informing 350
million. The basic structure of the game can be an internationally shared expense.

29, 1042, 3-5 — Education is more lighting a fire than filling a bucket. A game can improve “STEM
education and training programs” by lighting a fire. If you want to target a particular audience, hire
young members of that audience to add their insights into the game.

29,1042, 32-36 and 1043, 1-5 — A collection of games is a collection of scenarios explained in a way
decision-makers and stakeholders (all 7 billion stakeholders) can understand.Appendix A is a draft plot
for a Planet Change scenario game.6. Add a relative investment indicator (1 to 100%) of how much
money to spend implementing the recommendations of each chapter and within each chapter. For
example, within Chapter 29 — Research Agenda:

5% Goal 1: Deepen understanding of the climate system, feedbacks, and impacts.

20% Goal 2: Develop local, regional, national, and international options to adapt to rapid planet
change.

40% Goal 3: Explore and develop options and actions that reduce the rate and magnitude of rapid
planet change.

10% Goal 4: Maintain ...observations and data systems essential to understanding climate rapid planet
change and responding to it.

5% Goal 5: Inform and enable decision-makers to address the challenges of rapid planet change and its
consequences.

15% Goal 6: Capacity Building, Education, and Workforce Development

5% Goal 7: Enhance scenarios/games to include essential attributes of coupled human and natural
systems.7. Add suggestions for how we might shuffle federal budgets relative to their return on
investment for the citizens of 2050 and 2100. For example, move some money from space exploration
to satellites monitoring Earth, exploring and understanding oceans, and developing holistic ecosystems
to address energy, food, biodiversity, and rapid planet change such as Ocean Afforestation.8. Chapters
26 and 29 should recommend finding a mechanism to decrease the cost and time for publishing peer-
reviewed research related to rapid planet change. Scientists currently have two choices for peer-
reviewed publication: 1) The journal must recover the cost of peer review and editing by charging for
the article; or 2) The Scientist can pay in advance to allow “free” downloads. In the first case, if the
research is particularly “outside the box” or multi-disciplinary, the publication must wait for a special
issue journal where its topic will “fit.” In the second case, useful planet science goes
unpublished.Appendix A
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Mad Babies vs Planet ChangeSummaryBabies catapult seaweed forest seed pods to combat Planet
Change. The babies’ objective is to establish enough thriving seaweed forests to return CO2
concentrations to what they were in the 1930s before ocean acidification burns most every little
creature.BackgroundA human emission of greenhouse gases, mostly carbon dioxide from burning fossil
fuels, has three primary effects:

1. The ocean absorbs carbon dioxide which causes it to be more acidic. Tiny shellfish cannot form shells
in acid and die. The fish that eat the shellfish die of starvation. Humans won’t have fish to catch and
eat. 90% of ocean species go extinct. Maybe we’ll be left with jellyfish.

2. Weather becomes more extreme and changes. Droughts are more common and damage more
because water evaporates faster. Warmer air carries more water to make record floods more common.
People have less (or more expensive) food because crops are destroyed more often.

3. The air, water, and land are generally warmer. Oceans expand as they warm. Glaciers melt. Sea level
rises relatively unnoticed until storm surge on a high tide destroy cities. (Sandy hits New York.) Corals
die in warmer water.(It is easier to understand the game plot with the pictures, you may email request
the plot description as MSWord or PDF. This picture is a Google earth of the North Pacific from the U.S.
West Coast to Hawaii.)

Figure 1 — Ocean, seed pod launchers, and seaweed forestsAll the above happens in the thin layer of air
and water covering Earth. Business as usual for coal, oil, and natural gas companies through 2030
essentially dooms babies born in the 21st Century to a planet where most species go extinct and
humans experience more heart-ache in a decade than their parents did in a lifetime. (Or worse, for
ocean creature babies.)The seed pods start seaweed forest ecosystems. The ecosystems are explained
in Dr. Antoine N’Yeurt’s “Negative carbon via Ocean Afforestation.”Game descriptionThe playing
surface is Earth viewed from space, perhaps based on Google Earth. See Figure 1. A player is given
several seed pod launchers and several seed pods. The player may select any terrestrial location to set
and point seed pod launchers. (Islands must have at least half their surface area more than 5 meters
above 2010 sea level.) We might start with a few still pictures for background, if not the actual Google
Earth.(This picture is the Indian Ocean from the Indonesia to Africa.)

Figure 2 (Simple paint program has only four possible arrow directions.)Each launcher consists of a
wind-up catapult and the player’s selected avatar. Avatars provided in the game are babies with mad
expressions. Avatars may be customizable. The player aims the catapult, winds it up, and loads one or
two seed pods. The amount of winding determines the catapult’s range. One winds by moving a finger
in a circle on a touch screen or moving a mouse in a circle. One points by touching one end of the
catapult and swinging it. Per Figure 2, the launched seed pods describe a ballistic arc to (hopefully) land
in a good ocean place. Ocean creatures are relieved to have a seed pod land near them.(This figure is
the South Pacific with South America on the right.)

Figure 3 — Seaweed forests start to overlapWhile playing, the earth is cooking, little sea creatures are
burning in acid, some places are flooding, some places are drying up, crowds of people are moving to
escape sea level rise or drought. The intensity of all this is increasing over time smoothly, from a “now”
to “everything dies” over about a month when you first get the game, unless there are successful
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seaweed forests. Each actual year, we adjust the “now” in an update of the game to match the past
actual CO2 emissions.You start with one catapult and forty seed pods. Day 1 the baby can launch two
pods. Day 2, four seed pods. Day 3, eight seed pods. Day 4, ten seed pods. Day 5 and any day after Day
5, you can launch up to ten seed pods. You can launch no more than ten seed pods per day.Each
“successful” seed pod becomes a 10,000 hectare seaweed forest within a couple hours. If the forest
continues to be effective it doubles in size each day. The player needs seaweed forest covering about
3,200,000,000 hectare (9% of ocean surface) to prevent “everything dies.” The forests need to be large
and overlapping, like in Figure 3, in order to win. (Need to tweak the number of seed pods and how fast
the forests grow to give a 20% chance of winning.)Version 1Researchers involved in Ocean
Afforestation provide a sketch of “target areas” for the seed pods to land. Each target area has a
probability of success. Some areas are 95%, some areas are 0%.The babies, catapults, flight of the seed
pods, and growth of the seaweed forests are crudely animated. The seed pods and forests are simple
colored blobs.Winning is a simple race against time. The earth keeps “cooking” at the same rate
independent of the seaweed forest area. As soon as your forest area exceeds 3.2 billion hectares, the
earth stops cooking and all the critters are happy. If you have only 3,199,999,999 billion hectares
covered by forest after 30 days, everything dies.Features for successive versionsThe seed pods become
animated, trash talking, animals: baby dolphins, whales, sharks, tuna, oysters, coral, etc.Everything is
understandable without audio or subtitle language in a way that all 7 billion of us can play.The area of
growing forest counts the overlapped areas only once.The seaweed forests are micro-animated: a
teaming, swarming, wriggling, happy mass of seaweed; associated ecosystem creatures; and the
harvesting-digestion-nutrient recycling processes. This is in contrast to the creatures in other parts of
the open ocean, including marine sanctuaries, burning in acid and increased heat.The “cooking earth”
is more graphic and specific, interrupting your viewing and catapult firing by flipping the picture to the
affected location and describing the event: 100 Muscovites die from heat exhaustion and wildfire
smoke; Flood makes 500,000 homeless Pakistanis; Beef prices double during second year of American
mid-west drought, Ocean acidification kills U.S. Pacific Northwest oyster industry; Superstorm Sandy
floods New York, ...The “cooking earth” examples become more personal to the game player’s location.
A player in the California sees proportionally more California examples. Say 10% California; 20% other
continental U.S.; and 70% from outside the continental U.S. Similar for a person in Bangladesh. People
are actively harvesting energy and food from the seaweed masses and paying the player with more
seed pods and catapults.The seaweed forests are macro-animated: moving and deforming with ocean
currents; storms move the seaweed; seaweed is sometimes piled on beaches by storms; forests swell
and shrink (energy and food products increase and decrease) as herbaceous fish population soar and
shrink depending on roaming fish predators (humans, tuna, dolphins,...).Purchase an upgrade each year
for the pace of “cooking” to match actual progress on reducing greenhouse gas emissions and the past
year’s improved understanding of feedbacks, tipping points, effects.Increase the teaching and learning
features. Many actions or results trigger links or sidebars of information you cannot skip until you
correctly answer a few questions about the information in that link. The education features would
allow sales directly to schools. Schools are experimenting with “blended” schedules where students
would have an hour a week per general subject (Math, Language, Science, and Social Science) to work
on their own. Teachers need good assignments for blended time. An educational computer game
would be a good assignment.Increase the “take action” features. Perhaps the app is free, if people list a
valid email address and the game developer then sends notices: Please sign this petition to UK
parliament; Please grab a piece of plastic trash out of a gutter; ...
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Mark Capron ||Evidence for climate rapid planet change abounds, from the top of the atmosphere to the depths of the||1. 3 17 ||All of the suggested topics are covered
oceans. This evidence has been compiled by scientists and engineers from around the world, using Executive in subsequent paragraphs of the
satellites, weather balloons, thermometers, buoys, and other observing systems. The sum total of this |[Summary Executive Summary except the
evidence tells an unambiguous story: the planet is warming rapidly changing. The ocean is becoming increase in the pace of change.
more acidic. Sea level is rising as the oceans expand while warming, glaciers melt, and groundwater Language has been modified to
aquifers are emptied. Climates are changing. Ocean deadzones have increased while fish stocks empbhasize this point.
decrease. The planet has always been changing, but the changes we are experiencing over a couple
hundred years today occurred over tens of thousands of years in the past.

Mark Capron ||Move paragraphs discussing temperature below (subsequent to) paragraphs discussing, in order: 1) Seal||1. 3 21 ||Many impacts described in this report
level rise, 2) ocean acidification, 3) weather extremes [floods followed by droughts, tornadoes, etc.], 4) ||[Executive are driven by underlying changes in
climate change [different precipitation, earlier spring, etc.], and 5) general warming. A smooth and Summary temperature; the authors prefer the
gradual (on a human scale) warming is not uniformly recognized as harmful. The noise in the warming existing order of topics.
signal makes it a less reliable indicator for policy decisions. The U.S. should adopt a more stable
measure of rapid planet change with an accompanying goal; perhaps a combination of average ocean
surface acidification and sea level rise.

Mark Capron 23. 804 (|12 ||The sections identified have been
Move Box 1 below (subsequent to) the ocean acidification discussion. Below what is now 807, 21. The Hawaii rearranged to incorporate your

. . e . and U.S. suggestion.
rest of the report has plenty of temperature discussion. Temperature change is difficult to see in the Affiliated
noise of weather variation. Sea level rise and ocean acidification have much less noise in the signal. Pacific
Islands
Mark Capron 23. 23.3 804 The figure has been deleted.
Hawaii
Update the temperature graph, Figure 23.3, through 2012, even if you need to indicate a couple years |land U.S.
of “preliminary results.” Affiliated
Pacific
Islands
Mark Capron 23. 815 (|13 ||Thank you for pointing out that
Hawaii reference, which came out after our
Hawai’i and U.S affiliated Pacific Islands can identify adaptations which evolve to both adaptation and |jand U.S. cutoff date of 31 July, 2012.
mitigation. For example, Ocean Afforestation promises local increases in pH and supplies of Affiliated Regardless, the intent of assessments
biomethane. Early versions of Ocean Afforestation are likely to emphasize food production which Pacific are to identify planned or active
would replace faltering terrestrial food production. Islands adaptation activities so although this
one might be feasible, there are no
current plans to implement it.

Mark Capron ||New sub-goals matching the title of Goal 3 — Explore and develop options and actions that reduce the ||29. 1038|132 ||Mitigation research goal is now
rate and magnitude of climate rapid planet change. Goal 3 needs sub-goals which actually explore Research focused on integrated approaches to
options, particularly multi-disciplinary options.e “Fund those “pre-Angel” an “pre-Venture” renewable ||[Agenda mitigation and adaptation, referring
energy, negative carbon, food, and biodiversity concepts promising large scale (100+ quadrillion BTU,) ||for readers to other reports for more
economic and environmental sustainability.” In essence, fund more of ARPA-E, with more emphasis on ||Climate detailed recommendations on
holistic solutions. Change emissions reductions. but we do now

Science highlight the need to understand how

policies interact and tradeoff.
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¢ “Find managed ecosystem options promising renewable energy, improved biodiversity plus at least
one other self-supporting product at large scale.” Humans tend to think in boxes: energy, or food, or
water, or climate change, or jobs, or biodiversity, etc. Businesses start in boxes. The U.S Department of
Energy issues funding opportunity announcements in tight boxes. But anthropomorphic green house
gas emissions span many boxes and emissions are not the only issue humans (and nature) face in the
21st Century. The more sustainable options addressing rapid planet change are likely to address many
boxes better than they address any one box. Ocean Afforestation is among the best examples of a
multi-product option which may scale to a complete solution.Look at spaceship Earth. Our thin layer of
life sustaining water and air transports “food” and “waste” in complex cycles. When we push in one
area, something unintended squeezes out in another area. For example, when we push production of
corn ethanol, ocean deadzones increase. The multi-threat nature of Planet Change requires multi-
disciplinary research goals for holistic managed multi-product ecosystems. ¢ “Research ways to most
efficiently include the current and future costs of anthropomorphic GHG emissions in the free market.
Ideally with a mechanism the U.S. can lead. It should b neutral to the U.S. balance of trade and places
trading partners at a disadvantage until they follow suit.” The current emissions situation is “the
tragedy of the commons.” The tragedy is averted by making everyone’s short-term gain from use of the
commons proportional to their cost of maintaining the commons. The country with the most imported
goods is in the best position to lead. Nature evolved, or God designed, spaceship earth such that
nothing is “waste.” The urine, feces, and CO2 waste humans excrete is the food of creatures which
become our food. But when people and their animals are concentrated humans must assist nature to
convert wastes before they overwhelm us. Luckily, CO2 is colorless, odorless, and is rapidly diluted such
that nature can recycle CO2 excreted by humans and animals. But our machines are excreting CO2
from stores of carbon laid down over hundreds of millions of years in a few centuries. Exceeding
nature’s CO2 recycling capacity has an economic cost as surely as filling football stadiums with feces
faster than we can flush. Football fans pay for waste recycling rather than have it pile up around them.
Similarly, fossil fuel users should expect to pay for excreting fossil CO2.
Mark Capron Adjust the subgoals of Goal 3 — Explore and develop options and actions that reduce the rate and 29. 103832 The re'sefarc'h goalis now focused on
. . . Research interdisciplinary research on
magnitude of climate rapid planet change. L .
Agenda mitigation options.
None of the January draft sub-goals appear to “reduce the rate and magnitude of climate change.” fCTirmate
These “understanding” sub-goals appear to better fit Goal 1 — Deepen understanding of the climate Change
system, feedbacks, and impacts. .
Science
Mark Capron 29. 1042|3 The section has been edited to provide
Research a description of the more general need
Research on improving Demonstrate and evaluate existing and new ways to improve STEM education |/Agenda to build capacity, including in Tribal
and ... Native Americans United States ... “Demonstrating” implies large-scale trials as opposed to ivory ||for Colleges.
tower “research.” Why target one group? Climate
Change
Science
Xiaofen |[Xu 1. Page 519, line 17. The “background levels” is not appropriate because the background is implicitly 15. Thank you for your comment; Key
g described.2. Page 519, lines 23-24, the sentence is not correct. The cooling effects were partially offset ||Interacti Message #1 has been revised.
by warming effect from other gases like methane and nitrous oxide; the net effect of CO2, CH4 and ons of
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N20 still is cooling effect.3. Page 520, line 1, remove the first "act".4. Page 525, Figure 15.3 The texts in ||Climate
the figure are too small.5. Page 527, Figure 15.4. The land cover change probably is the most important ||Change
factor affecting biogeochemical cycle at global scale. Suggest to add land use change as one of the and
factors. Biogeoch
emical
Cycles
Emma (|Daniels Introduct 1 20 ||Changes have been made to this
ion: sentence.
Not clear what is caused, i suggest:protected the coasts has receded, and fall storms now cause more ||Letter to
erosion. The damage is severe enough that some communities are already facing relocation. the
American
People
Emma ||Daniels 2. Our 32 ||27 ||Details of projected changes in both
Changing temperature and precipitation are
Climate dependent on local topography. For
example, in mountainous regions,
models with grids at 62-125 miles in
It is not clear why the resolution of models is mentioned here. What are the implications for the scale do resolve the spatial details of
projected changes mentioned before? either temperature or precipitation
(and especially snow). We have added
references to the Climate Science
Appendix, which contains a section on
the limitations associated with model
resolution.
Nedal Katbehb Several products will be made
ader available when the report is finalized,
including an electronic version and a
It is adviseable to issue:Summary for Policy Makers. (SPM) targeting policy and desicion makers high-level summary that will also be
.Summary fo All. (SfA) targeting general public aiming at influencing behavior and consumoption available in a printed version.
patterns.Estimated Cost of Climate Change. (rough estimation of economic cost of CC will be a very Economic aspects of climate change
important tool that lift the fog from above the cost and who serious is CC) have been included in the report
wherever the author teams
determined that appropriate sources
existed.
Nedal Katbehb 1. 4 6 Livelihoods are mentioned on the
ader to add after Human: lives and livelyhood, health, natural ecosystems, water supply, ...... Executive Prewous page - this construction is
Summary intended to parallel chapter
construction.
Nedal Katbehb after vaval bases ( Comment): the impact of CC on National Security should be clearly addressed L . 4 26 | National Security has been added to
ader . L o . Executive the Exec. Summary elsewhere.
including impact on US military bases worldide.
Summary
Nedal Katbehb||to add after risk-based analysis: which is expected to have severe impact on densely populated and 1. 4 31 ||The stakes for people and the
ader economically active coastal areas. Executive economy are discussed later in this
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Nedal Katbehb 1. 4 35 ||No change is recommended here.
ader to add after fossil fuel: and charcoal burning.... Executive
Summary
Nedal Katbehb 1. 5 1 No change is recommended here.
ader to add after human: lives and livelyhood, health, .... Executive
Summary
tammy ||reiss U.S. Global Change Research Program Thank you for your comment, however

Attn: National Climate Assessment Report
1717 Pennsylvania Ave. NW, Suite 250

Washington DC 20006Let's look at the carbon deficit we're amassing during the mining process called
hydrofracking, for natural gas.For thousands of years up to the dawn of the Industrial Age 200 years
ago, the Earth's atmosphere contained 280 parts per million of the heat-trapping greenhouse gas
carbon dioxide. Today that number is nearly 400 p.p.m with 450 p.p.m routinely cited as the tipping
point where we create the conditions for out-of-control acceleration. No one should be exempt from
being held accountable for ALL the emissions released while producing, extracting or manufacturing a
product. Carbon emissions from diesel trucks used in the fracking process need to be factored into the
heat-trapping gas emissions. THE FRACKING PROCESS:If one well requires 2 million gallons of water for
ONE fracking, thats 366 diesel trucks hauling fresh water, 183 diesel trucks hauling waste water. Total
549 truck trips per well per fracking. Each well can be fracked up to ten times during its productive life.
An average fracking is 3.5 million gallons, that is 960 truck trips or 9,600 diesel truck trips per the life of
a hydrofracked (horizontal) natural gas well. FLUID DISPOSAL:Product water or Flowback from a natural
gas well that is FRACKED is toxic waste that will need to be trucked to disposal sites. Some Deep Well
Injection wells can be thousands of miles from the natural gas wells. AIR POLLUTION: Each well site
emits air pollution. In addition to trucked materials (sand, chemicals, water and etc.) and heavy
machinery used in the initial start up of each well and other carbon emissions from diesel generators,
drill rigs, transfer stations, condensation tanks and the scheduled flaring to burn off the build up of
gases by the oil & gas industries wells. This heavy industry going unregulated is a significant source of
VOC's and nitrogen oxide which reacts with sunlight to form ozone. CARBON TAX: Most industrialized
nations tax carbon emitting energy use at a much higher rate than the United States to combat climate
change. Average effective tax rates on carbon emissions, in dollar per metric ton - high end,
Switzerland charges $141 per metric ton, while the United States only charges $6.00 p.m.t by the
Federal government. ACCOUNTABILITY: The natural gas industry must be held accountable for all Co2
released into the atmosphere from diesel truck traffic to the flaring of all vertical or horizontal
(hydrofracked) wells. At some point, when we allow so much carbon to build up in the atmosphere, our
mightiest efforts to cut emissions through energy efficiency, conservation and new technologies will
only enable us to stay in place if we don't hold ALL Co2 emitting parties accountable. Our elected
officials and the public need to agree on spending cuts, tax increases and new investments in
renewable energy that would be phased in as the economy improves as well as higher efficiency
standards for power plants, buildings, vehicles and appliances that would be phased in, too.A carbon
tax would reinforce and make both strategies easier. Please except these comments for the National

policy issues are beyond the defined
scope of the National Climate
Assessment, a scientific document that
provides the basis for decision making,
but does not address policy. o In
recognition of the importance of
addressing response strategies, this
report explicitly assesses adaptation,
mitigation and decision support
responses, in addition to identifying
research needs associated with these
topics, in Chapters 26-29.
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Climate Assessment Report for 2013. Sincerely,Mrs. Tammy Reiss
181 Wilbur Hill Road
Unadilla, NY 13849

Robert ||Hirsch |[[The following are some general comments from Robert Hirsch and Karen Ryberg of the U.S. Geological Thank you for the comments and for
Survey on Chapters 2 and 3 of the Draft Climate Assessment Report (Draft Report), January 2013 bringing these issues to our attention.
version. We have more specific comments on several sections of those two chapters, and we have Figure 2.20 was produced
entered each of them in the proper place, but we wanted to make a few general comments. Our inadvertently as a combination of two
comments are all on water-related issues, particularly focused on flood hazards and most particularly similar figures from Peterson et al
focused on our published paper, Hirsch and Ryberg (2012) which is cited several times in these two 2013 and Hirsch and Ryberg 2012. The
chapters. Our primary concern is that the results of our paper seem to be misrepresented in the Draft figure has been corrected, and the
Report and we would like to set the record straight. We have already informed Glynis Lough of the reference list has been updated. Also,
USGCRP that figure 2.20, which is attributed to Hirsch and Ryberg (2012), is incorrect. Specifically, the throughout the report, the authors
symbols on the figure are identical to the ones in our 2012 paper (except that they have been colored have made revisions to improve the
in this version) but the legend indicates the wrong units. In our paper, the symbols represent the term balance of tone about the positive or
betal, which is the slope of a regression of the log of the annual flood on global mean CO2. The caption negative nature of impacts. The
says that they represent trend magnitudes, which is not true. Note that the implication of the current authors of the Climate Science chapter
version of figure 2.20 is that trends in flood magnitude for the Red River of the North is about 0.017% and the Water chapter have
per decade. The graphic in the Peterson et al. (submitted) paper shows them to be about 15% per responded in detail to your specific
decade (an error of about 3 orders of magnitude). We have been working with Dr. Lough to correct the comments.
figure (essentially to make it match what is in the Peterson, et al., submitted), with proper attribution.

By the way, it seemed odd to us that the Peterson, et al. paper, which has been submitted to Bulletin of
the American Meteorology Society, is cited numerous times as 2012, although in the reference list it is
shown as "submitted."Before addressing additional details of these two chapters of the Draft Report,
three general comments are in order. 1) The first concern is one of balance. With respect to water, the
report seems to highlight situations in which conditions appear to be getting "worse" and tends to
ignore situations in which conditions appear to be getting "better." We think that this undermines the
credibility of the many useful and valid points that the Draft Report makes. 2) We have strong
objections to the idea that our paper (Hirsch and Ryberg, 2012) provides the observational basis for
some of the messages of the Draft Report. The Draft Report's flood message is one of increased flood
magnitudes. Our observations and study demonstrate a mixture of increases and decreases. 3) Finally,
the idea that "confidence" on the topic of floods is anything but "low" strikes us as unfounded. It is
widely recognized that there are serious uncertainties for both changes to date and projections for the
future. The fact that reported precipitation trends and reported flooding trends appear so
contradictory should be sufficiently alarming as to indicate the need to assess the flood conclusions as
ones with "low confidence."

Robert |[|Hirsch [|[What is the evidence that floods "have become more frequent and intense?" What are the studies of ||2. Our 26 ||15 ||[The text in the chapter under this Key
the changing frequency of floods? There are several studies on changes in magnitude, but this Changing Message provides the references. The
statement says there are changes in frequency. What is the documented evidence for this? We should ||Climate Key Message itself has been revised
add that most of the studies of changes in flood magnitude indicate a mix of increases and decreases for better clarity.
over time. We elaborate on this comment below in our discussion of the top of page 83.

Robert |[|Hirsch |[This is highly selective reporting. Where floods are increasing, the text ignores the nearby areas of 2. Our 55 |9 We have modified this statement to

decrease, but where floods are decreasing, the text highlights the nearby areas of increase. We suggest

Changing

be clearer about the areas of increase
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the need for a more balanced approach. Yes, there are increases in flooding in the "northern half of the
eastern Great Plains and much of the Midwest" but there are areas of the Midwest that are showing
decreases (which the Draft Report does not mention). Then in reference to the Southwest, the report
says "Flooding has decreased in the Southwest" and that statement is followed by "although there
have been small increases in other western states." Why is the exception to the broad pattern
mentioned here and not for the case of the Midwest? We assume that this verbal summary is based on
Figure 2.20. Given that, a more objective statement would be something like, "Flood magnitudes have
increased in the northern portion of the eastern Great Plains. In the Midwest there are generally
increases in the southern part and decreases in the northern part. Flood magnitudes have decreased
substantially across the Southwest, for the the Rocky Mountains and Northwest the tendency is toward
decreased flood magnitudes as well, although there are a few areas of slight increase."

Climate

and decrease, incorporating the
suggested wording in Comment
142/35071.

Robert

Hirsch

It is certainly true that there has been a change in the "timing and magnitude of snowmelt and
resulting streamflow" but this is a section on hydrologic extremes not a section on timing of runoff.
Where has it been shown that this change in timing has resulted in changes in flood magnitudes? In
Peterson et al. (submitted) the following statement is made about this topic. "For some regions of the
U.S. where snowpack is an important component of the hydrologic system, there is evidence for earlier
melt and changes in the rain to snow ratio (see Dettinger and Cayan, 1995; Hodgkins et al., 2003).
These changes may be influential in changing river flood behavior, but their nature could be either
decreases or increases in flood magnitudes depending on watershed characteristics." The reason is, of
course, that less snow means a decrease in the snowpack available to produce catastrophic flooding in
rain-on-snow storms. In the interest of balance, the Climate Assessment should make clear that these
changes in the snow/rain ratios could result in increases or decreases in the magnitude of floods.

2. Our
Changing
Climate

55

15

Agreed that this material is misplaced
and have removed it from this section.

Robert

Hirsch

Although the Draft Report seems to be attempting to deal with both floods and droughts, why is there
no mention of the truly widespread increases in annual minimum low flows in streams? This result has
been reported in many studies for areas from the Great Plains to the Midwest to the northeast. For
example, in a recently published report (Spatial and Temporal Trends in Runoff at Long-Term
Streamgages within and near the Chesapeake Bay Watershed, by Rice and Hirsch, USGS SIR 2012-5151)
we estimated increases in annual 7-day low flows in the northern part of the Chesapeake Bay
watershed of between 2% and 15% per decade over the period 1930-2010 (with no decreases). This
comes from a new report, but there are many prior reports that document similar findings regarding
low flows. We urge the authors of the Draft Report to consider making the assessment more balanced.
Yes, we have drying conditions in the southwest, but perhaps the report should also mention the
wetting conditions in other parts of the country. The selectivity of the reporting undermines the
credibility of the whole report.

2. Our
Changing
Climate

56

We have added a new paragraph
about the increases in low
streamflows, citing papers by Small et
al. (2006) and Rice and Hirsch (2012).

Robert

Hirsch

Figure 2.22 brings up a problem of balance again. Why would you only show the US west of the
Mississippi River? What about soil moisture in the east.

2. Our
Changing
Climate

2.22

58

We would like to show the entire U.S.
However, this state-of-the-art
hydrologic model (VIC) was only run
for the western U.S. (we are using the
work done by other organizations who
had a western US focus). Because of
the quality of the model and the large
number of simulations performed for
the western U.S., we think that it is
important to include these results in
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the assessment. We have added a
sentence to the caption explaining
why only the western U.S. is shown

Robert ||Hirsch ||Section on description of evidence base:For floods and droughts there are 5 papers cited. One of those ||2. Our 82 Additional references have been
is Peterson et al. (submitted) of which we are co-authors. The statement presented here does not seem||Changing added to the main text, which then
to correspond to the paper. Peterson et al. (submitted) says, "While much of the U.S. shows little or no ||Climate become the basis for the Traceable
change in flooding, some areas have spatially coherent changes." The paper goes on to list some areas Accounts.
with upward and downward trends. Perhaps the text of "description of evidence base" should indicate
that the trends include some areas in which they are increasing and some in which they are decreasing.

We are concerned about the selective use of references. Hirsch and Ryberg (2012), cited elsewhere in
the Draft Report says: "What these results do indicate is that except for the decreased flood
magnitudes observed in the SW there is no strong empirical evidence in any of the other 3 regions for
increases or decreases in flood magnitudes in the face of the 32% increase in GMCO2 that has taken
place over the study period." Is this finding not relevant?

Robert ||Hirsch |[Top of table:"Floods have become more frequent and intense in some regions." We have two issues 2. Our 83 Additional references have been
here: What are the studies that show that they are becoming more frequent? The material in Peterson ||Changing added to the main text, which then
et al. (submitted) relates to the annual flood and has nothing to do with a change in the frequency of  [|Climate become the basis for the Traceable
floods above some threshold. It says that floods have become more "intense" in some regions (by this Accounts.
we assume the authors mean larger in peak flood discharge, but intense could have other meaning,
such as days above flood stage or accelerated rate of rise, and should be defined). Indeed, there are
some regions where floods have become larger in magnitude, but the entire US west of the 100th
meridian has a very strong preponderance of watersheds in which the magnitudes have decreased (in
some cases by a large amount) over the past century. Is this not worth mentioning?

Robert ||Hirsch |[|Section on assessment of confidenceWe do not understand why the confidence on the matter of floods||2. Our 83 Additional references have been
would be anything higher than "Low" -— the evidence is clearly "inconclusive", the sources are Changing added to the main text, which then
"limited", findings are "inconsistent" (e.g. different types of findings by Groisman versus a body of work||Climate become the basis for the Traceable
by Wolock, McCabe, Lins, Slack, Douglas, Hirsch, and Ryberg), "methods not tested," and finally Accounts.

"disagreement among experts." Let us elaborate on "methods not tested": In general the methods of
projection are based on GCMs, typically downscaled by RCMs, then run through hydrologic models. Our
question is: do the authors know of any tests of this method? A test, in our minds, would involve using
the method to hindcast the 20th century and demonstrate that an ensemble of such hindcasts would
show flood records that bear even a rough similarity to the observed. For example, would any model
hindcast with historical greenhouse forcing give us upward trends like those observed in the eastern
Great Plains or in southern New England, or the downward trends observed in the Southwest? To us,
the body of science on this topic is just about a perfect fit to the definition of "Low Confidence Level.”

Robert ||Hirsch ||t is curious that this section on groundwater appropriately pays attention to the influence of humans ||3. Water 107 |[27 ||The section on floods has been revised
living on the local landscape, as well as the influence of climate change. Why would the same approach ||Resource to reference non-climate factors.
not be used in discussing floods? We think that the approach for groundwater is appropriate s
(particularly since we think the activities on the landscape will likely be large drivers of hydrologic
change). Perhaps these local actions (e.g. pavement and land drainage) may be much more significant
than anthropogenic climate change.

Robert ||Hirsch |[This discussion of water quality is too simplistic. It is one thing to say that a particular high flow event ||3. Water 107 ||33 ||We appreciate the suggestion, but
increases pollutant runoff. But the real question is, what is the likely impact of a different flow Resource space is limited. The author team has
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distribution? Is the downstream flux of nutrients going to change because of climate? Thereisonlyso ||s deliberated and agreed on the most
much N and P being applied at the land surface, is changing the flow distribution going to change the important information to include.
amount that moves downstream?

Robert ||Hirsch [|[What is the evidence for this increase in flood magnitudes because of a change in the ratio of rain to 3. Water 114 ||4 The text has been revised to clarify in
snow? The Draft Report references Knowles, Dettinger and Cayan (2006), which simply has a comment ||Resource response to this perspective, and a
about flood risks in the last paragraph. There is no accompanying analysis to back up that comment. s reference has been added.

McCabe et al. (2007) has no analysis of floods, only of precipitation and temperature. The two Mote
papers are entirely about snowpack or snow water equivalents and not floods [by the way, the
reference for Mote (2003) is incomplete]. Again, what can be said about the connection to floods? This
is not, in any way, a challenge to the conclusions about streamflow timing. The question we are raising
is, what does this mean for flood hazards? Peterson et al. (submitted) makes the following statement
about this topic. "For some regions of the U.S. where snowpack is an important component of the
hydrologic system, there is evidence for earlier melt and changes in the rain to snow ratio (see
Dettinger and Cayan, 1995; Hodgkins et al., 2003). These changes may be influential in changing river
flood behavior, but their nature could be either decreases or increases in flood magnitudes depending
on watershed characteristics."

Robert ||Hirsch |[|A list of severe floods in the past few years in a report on climate change suggests that there is a 3. Water 123 We have revised the flood box and key
linkage between the two. If that is the intent of the list, the list is incomplete, as other areas of the Resource message on floods. We note that
country experienced severe flooding 2009-11. However, we could talk about other years in the same s strong directional changes in national
way and this would lessen support of the connection. What about the 1970s? The United States average flood magnitudes have not
experienced deadly floods across the country, including flooding related to 1972 Hurricane Agnes, the been uncovered. The key message
Rapid City, South Dakota, Flood of 1972, and the Big Thompson, Colorado, Flood of 1976? Our point is, indicates that floods may intensify in
if one wants to, one can find that some particular year was extreme in a number of places. The many regions of the U.S.
question that needs to be asked is, are we experiencing more extreme floods than we have in the past?

This question has been asked and answered for topics like extreme temperatures. We do not believe
that it has for floods. Without a reference to demonstrate that something very different is happening,
we think this selective list of floods has no place in a scientific assessment.
Robert ||Hirsch 3. Water 125 |[24 ||After consideration of this point, we
Resource still feel the existing text is clear and
s accurate. This section is about
drought; in other sections of the
This section lacks balance. In addition to those areas that have gotten dryer, there are large parts of the chapter, particularly the precipitation
US that have been getting wetter in terms of annual runoff and in terms of low flows. Is there a reason section, we identify areas where
not to mention this? annual average precipitation increases
have been observed. The section has
been revised and now indicates that
there are few areas where increases in
summer precipitation are projected.

Robert ||Hirsch |[The Seminole subbasin is mentioned in the caption but is not indicated on the map. The many linesin ||3. Water [(3.8 128 The graphic has been updated.
the bottom panel are unlabeled, other than the caption description of the thick red line. What Resource
specifically do the other lines represent? s

Robert ||Hirsch [|Section on "description of evidence base".In reference to Hirsch and Ryberg (2012; please correct 3. Water 135 Our description of the gage data set
spelling of Ryberg), it says that the data are from the USGS HCDN network. This is simply untrue. Of the ||Resource used by Hirsch and Ryberg (2012) has
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200 streamgages used, only 140 are from the HCDN.More importantly, the text says that the Hirsch and||s been corrected. As to their findings of

Ryberg (2012) paper provides the principle observational basis for the flood message. Let's look at what
we said in the conclusions: "What these results do indicate is that except for the decreased flood
magnitudes observed in the SW there is no strong empirical evidence in any of the other 3 regions for
increases or decreases in flood magnitudes in the face of the 32% increase in GMCO2 that has taken
place over the study period." This can hardly be called the basis for the report's findings. We strongly
object to our report being considered the principle observational basis for the flood message. The
observational basis we provide shows a mixture of increases and decreases in floods, the key message
makes no mention of decreases.Regarding projections, we have serious concerns about their reliability.
In general, the methods of projection are based on GCMs, typically downscaled by RCMs, then run
through hydrologic models. Our question is: do the authors know of any tests of this method in terms
of flooding trends? A test, in our minds, would involve using the projection method to hindcast the
20th century and demonstrate that an ensemble of such hindcasts would show flood records that bear
even a rough similarity to the trends that have observed? For example, would any model hindcast with
historical greenhouse forcing give us upward trends like we have seen in the eastern Great Plains or in
southern New England, or the downward trends we see in the Southwest? Do we have any
demonstration that the methods used in these projection studies are reliable for projecting trends?
Section on "new information and remaining uncertainties"The Draft Report makes the following
statement: "However, precipitation extremes are expected to intensify as the atmosphere warms, and
many floods result from larger portions of catchment areas receiving rain as snowlines recede upward.
As rain runs off more quickly than snowfall this results in increased flood potential; furthermore
occasional rain-on-snow events exacerbates this effect." The last part of this statement makes no sense
(and "exacerbates" should be "exacerbate". If the catchment gets less snow, then the influence of
"rain-on-snow" will decrease. The amount of snowpack available to melt in such an event will be
smaller than would be the case in a colder climate. We return to the comments we made regarding
page 55. In Peterson et al. (submitted) the following statement is made about this topic. "For some
regions of the U.S. where snowpack is an important component of the hydrologic system, there is
evidence for earlier melt and changes in the rain to snow ratio (see Dettinger and Cayan, 1995;
Hodgkins et al., 2003). These changes may be influential in changing river flood behavior, but their
nature could be either decreases or increases in flood magnitudes depending on watershed
characteristics." The reason is, of course, that less snow means a decrease in the snowpack available to
produce catastrophic flooding in rain-on-snow storms. In the interest of balance, we would argue that
the Draft Report should make clear that these changes in the snow/rain ratios could result in increases
or decreases in the magnitude of floods.Section on "Discussion of Confidence"We do not understand
why the confidence on the matter of floods would be anything higher than "Low"—the evidence is
clearly "inconclusive," the sources are "limited," findings are "inconsistent" (e.g. different types of
findings by Groisman versus a body of work by Wolock, McCabe, Lins, Slack, Douglas, Hirsch, and
Ryberg), "methods not tested," and finally "disagreement among experts." See our comments above
under "page 135, description of evidence base." To us, the body of science on this topic is just about a
perfect fit to the definition of "Low Confidence Level."

no regional trends, we have re-
evaluated their results--including now
a new figure that shows the gages with
statistically significant changes in
floods, rather than their original fig 1--
and have furthermore compared their
results to work by Villarini et al (2009)
and Villarini and Smith (2010). We
have revised the key message and
supporting text with respect to
regional scale flood trends. As to
projections of future floods, our
discussions are based on the idea that
if storms continue to intensify and
catchment areas receive more rain
rather than snow, then floods in some
cases are expected to increase -- even
where precipitation and overall
streamflow decline. Thus we do not
rely overly on details of GCM
projections. We have expanded our
discussion to provide more or a sense
of how variable flood responses may
be, and believe that we are still
making reliable statements about
future floods. The comments
regarding rain-on-snow do not take
into account the kinds of changes
already documented by McCabe et al
(BAMS 2007) historically and which
may be expected to hold for some
time to come under continued
warming trends: that is, that
snowpacks do not entirely disappear
so that rain-on-snow continues to
occur as warmer storms drop rain at
higher and higher elevations, onto
whatever snowpacks still remain at
those higher altitudes. Rain-on-snow
will continue to be a concern until
essentially all snow is eliminated, and
that is not projected to occur this
century. Finally, we still believe that
the assessment of confidence is




Improvements to this chapter should be made to clarify major differences that exist in the response
and sensitivity of western vs. eastern forests of the United States. Although much of the text is well
crafted and specific to the forests being discussed, many instances occur where a particular effect or
modeled expectation might be presumed to apply to all forests when the root evidence might instead
be appropriate to only a portion of all US forests. The following comments point to specific examples
within the text that might be edited.

This chapter focuses on mortality as a measure of change, however, much of the experimental and
modeled data for climate and environmental responses are better characterized by a discussion of
growth changes (decreased or increased).

First Last Chapter ||Figure/ ||Start S.tart Response
Name  |IName Comment Table Page||Line
Number

| [ [ | [ [accurate.

Robert ||Hirsch [|Under Description of Evidence Base, It is stated here that Hirsch and Ryberg (2012) provide evidence of ||3. Water 141 The reference to Hirsch and Ryberg
the water cycle for several regions "changing toward dryer conditions." Our paper only considered Resource 2012 was included incorrectly in this
annual floods, it made no analysis and provided no conclusions regarding the "water cycle.”.Under new ||s TA and has now been deleted. A Flood
information section:We applaud the authors for the statement "The debate is over whether this trend Box which includes discussion of
is part of a multi-decadal climate cycle, and, at some future time, it will reverse direction." We also precipitation has been added.
applaud the statement "GCMs continue to be uncertain with respect to precipitation, but they are very
consistent with respect to temperature. Runoff, streamflow, and soil moisture depend on both
variables and are thus less susceptible to GCM precipitation uncertainty." However, we would note
that when it comes to floods, the matter of importance is precipitation. Temperature plays a very
minor role. In addition, the matter of importance is extreme precipitation, which we would suggest is
even more uncertain than precipitation in general. These matters are reasons why one should exercise
great caution in relying on GCMs in the projecting of flood magnitude and frequency. It might be useful
to add some statement to that effect.

Robert ||Hirsch [|We have already informed Dr. Glynis Lough of the USGCRP that figure 2.20, which is attributed to 2. Our 2.20 56 This figure has been corrected and is
Hirsch and Ryberg (2012), is incorrect. Specifically, the symbols on the figure are identical to the ones in|[Changing now consistent with the figure from
our 2012 paper (except that they have been colored in this version) but the legend indicates the wrong (|Climate Peterson et al. 2012.
units. In our paper, the symbols represent the term betal, which is the slope of a regression of the log
of the annual flood on global mean CO2. The caption says that they represent trend magnitudes, which
is not true. Note that the implication of the current version of figure 2.20 is that trends in flood
magnitude for the Red River of the North is about 0.017% per decade. The graphic in the Peterson et al.

(submitted) paper shows them to be about 15% per decade (an error of about 3 orders of magnitude).
We have been working with Dr. Lough to correct the figure (essentially to make it match what is in the
Peterson, et al., submitted), with proper attribution. We believe that Dr. Lough has the necessary
materials to make the change.
Paul Hanson 7. We have considered this comment in
Forestry the context of other comments that

state the risks for eastern forests are
being understated or being and have
modified the text as follows to match
our assessment of the current best
understanding of the situation:
"Extensive tree mortality or decline in
growth rates are projected to increase
under future climate conditions for
western forests, and to some extent
also eastern forests, especially if
extreme changes in these factors also
occur in eastern regions (Adams et al.
2009; Allen et al. 2010; Bentz et al.
2010; Dale et al. 2010b)." We have
also added the Dale et al. 2010b
citation to this sentence earlier in the
chapter: "Nonetheless, mortality of
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some eastern tree groups are related
to rising temperature (Dietze and
Moorcroft 2011), and is expected to
increase as climate warms (Dale et al.
2010b)." We have also included a new
figure to emphasize the focus on
warmer temperatures and drought
effects.

Paul

Hanson

This statement suggests that climate change increases vulnerability of all forests. | don’t believe this
can be supported and suggest a minor wording change to ‘sensitive or susceptible forests’ and let the
subsequent text and the supporting technical report (Vose et al. 2012) provide the detailed discussion
necessary to identify how various forests would respond. The Forest Sector Technical report was
especially good at this characterization and the authors of the Forest Chapter might return to that
report for key summary conclusions.

7.
Forestry

263

14

The text has been revised to
incorporate this suggestion. However,
rather than using the specific phrase
"sensitive and susceptible" which
might suggest that it is known which
systems fit that category, the text was
changed by inserting "many" before
"forest ecosystems", because many of
the forests are potentiall vulnerability
if they are exposed to an extreme
climate event.

Paul

Hanson

The phrase “but could be more sensitive to periodic drought’ is not adequately justified by the science
in the technical report produced by Vose et al. 2012 and should be removed.

Key quotes from Vose et al. 2012 related to eastern forest responses include:“Overall, in the eastern
U.S., productivity or forest C storage is expected to increase with projected changes in climate, N, and
CO2. This is because the increased precipitation projected for the Northeast allows more
photosynthesis under increased temperature and CO2. “ is not reflected in this added phrase. “Tree
mortality not caused by fire or insect outbreaks has also increased in the West (van Mantgem et al.
2009). We have no information on tree mortality trends in the eastern U.S., but tree mortality rates
there are very sensitive to air pollution exposure (Dietze and Moorcroft 2011). Tree regeneration after
disturbance is critical for maintaining forest cover and the associated C stocks (McKinley et al. 2011). “
“Predicted effects on Eastern forests where precipitation is currently in excess—In the next 30 years,
projected changes in CO2, temperature, and precipitation are not likely to change forest C storage and
uptake from current levels or may even increase them, if tropospheric ozone levels are managed to
remain at or below current levels (fig. 2.17). Changes in species composition through time will probably
remain driven by competition between plants and interactions with pests and pathogens, except for
sites with shallow or coarse textured soils that increase the effects of drought. Towards the end of this
century, net C gain by eastern U.S. forests will probably be reduced by a warming-induced increase in
seasonal water deficits, but the impacts will not be large. The beneficial effects of elevated CO2 and the
extended growing season length will allow ample opportunity for C gain, even though the probability of
water stress occurrence in the summer months will increase. On coarse textured or shallow soils, the
forest will show reduced annual C uptake (fig. 2.17).”“Key Findings

® Forest growth and afforestation offset 16 percent of fossil fuel CO2production in 2009 according to
recent survey results from USDA Forest Service Inventory and Analysis.

7.
Forestry

263

17

The text has been edited to clarify that
eastern forests may not be vulnerable
unless more extreme conditions occur,
in which case the science on tree
mortality supports that numerous
species are near their point of
vulnerability, including the recently
published global review of embolism
relationships of Choat 2013. The text
now states that eastern forests are
predicted to have smaller disturbances
but if more extreme conditions occur,
especially severe drought, they could
be rapidly and extensively impacted as
well. We have also included a new
figure to emphasize the focus on
warmer temperatures and drought
effects.




First Last Chapter ||Figure/ ||Start S.tart Response
Comment Table Page||Line
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Number
¢ In the western U.S., increased fire, bark beetle outbreaks and droughts have likely reduced forest C
storage, and these reductions will likely be larger in the future, slowing or halting the current U.S. C
sink.
¢ In the eastern U.S., elevated CO2and temperature and sufficient water will increase forest growth
and will likely increase C storage, except on sites with shallow soils more subject to drought.
e Warmer temperatures will probably lead to increased nutrient cycling, promoting increased forest
growth and elevated N levels in streams and rivers.” These collective statements appear at odds with
the phrase attached to Key Message #1.
Paul Hanson 7. 263 (|25 |[The text has been revised to
Please add quantitative statements for phrases like “reduce U.S. fossil fuel consumption.” By how . . . 0
much? Is this reduction large or only incremental? Forestry incorporate this suggestion: 16% of
’ ’ CO2 emissions (USEPA 2013).
Paul Hanson 7. 264 (|8 The text has been revised to
Forestry incorporate this suggestion. We added
Please provide a quantitative estimate in carbon units to go along with the 13% value. this information in the Forest Carbon
Sequestration and Carbon
Management section of the chapter.
Paul Hanson |[The phrase “but could be more sensitive to periodic drought’ is not adequately justified by the science ||7. 266 |2 The text has been edited to clarify that
in the technical report produced by Vose et al. 2012 and should be removed. Forestry eastern forests may not be vulnerable

Key quotes from Vose et al. 2012 related to eastern forest responses include:“Overall, in the eastern
U.S., productivity or forest C storage is expected to increase with projected changes in climate, N, and
CO2. This is because the increased precipitation projected for the Northeast allows more
photosynthesis under increased temperature and CO2. “is not reflected in this added phrase. “Tree
mortality not caused by fire or insect outbreaks has also increased in the West (van Mantgem et al.
2009). We have no information on tree mortality trends in the eastern U.S., but tree mortality rates
there are very sensitive to air pollution exposure (Dietze and Moorcroft 2011). Tree regeneration after
disturbance is critical for maintaining forest cover and the associated C stocks (McKinley et al. 2011). “
“Predicted effects on Eastern forests where precipitation is currently in excess—In the next 30 years,
projected changes in CO2, temperature, and precipitation are not likely to change forest C storage and
uptake from current levels or may even increase them, if tropospheric ozone levels are managed to
remain at or below current levels (fig. 2.17). Changes in species composition through time will probably
remain driven by competition between plants and interactions with pests and pathogens, except for
sites with shallow or coarse textured soils that increase the effects of drought. Towards the end of this
century, net C gain by eastern U.S. forests will probably be reduced by a warming-induced increase in
seasonal water deficits, but the impacts will not be large. The beneficial effects of elevated CO2 and the
extended growing season length will allow ample opportunity for C gain, even though the probability of
water stress occurrence in the summer months will increase. On coarse textured or shallow soils, the
forest will show reduced annual C uptake (fig. 2.17).”“Key Findings

e Forest growth and afforestation offset 16 percent of fossil fuel CO2production in 2009 according to
recent survey results from USDA Forest Service Inventory and Analysis.

unless more extreme conditions occur,
in which case the science on tree
mortality supports that numerous
species are near their point of
vulneability, including the recent
global review of embolism
relationships in Choat 2013. The text
now states that eastern forests are
predicted to have smaller disturbances
but if more extreme conditions occur,
especially severe drought, they could
be rapidly and extensively impacted as
well. We have also included a new
figure to emphasize the focus on
warmer temperatures and drought
effects.
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¢ In the western U.S., increased fire, bark beetle outbreaks and droughts have likely reduced forest C
storage, and these reductions will likely be larger in the future, slowing or halting the current U.S. C
sink.
¢ In the eastern U.S., elevated CO2and temperature and sufficient water will increase forest growth
and will likely increase C storage, except on sites with shallow soils more subject to drought.
e Warmer temperatures will probably lead to increased nutrient cycling, promoting increased forest
growth and elevated N levels in streams and rivers.” These collective statements appear at odds with
the phrase attached to Key Message #1.
Paul Hanson " " o . . L, 7. 266 |[23 |[The text has been revised to
The words “sensitive to” might be more appropriately phrased ‘correlated with’. . . .
Forestry incorporate this suggestion.
Paul Hanson 7. 266 (|26 ||The text has been revised to
Forestry incorporate this suggestion. We added
. references and a modifying statement
This statement needs a reference. ; ying
that the literature generally
emphasizes western forests but also
relevant for eastern forests.
Paul Hanson 7. 266 |[30 |[The text has been revised to clarify
The phrase “underlying trends” is not well defined. That is, | don’t understand the intent. Forestry this issue of underlying trends such as
changes in mean conditions.
Paul Hanson 7. 266 |[30 |{The text has been revised to clarify
Forestr this issue as the focus here is past die-
I think land use changes dominate over drought as a driver for past forest dynamics throughout the US. 4 . P
. . off events in forests, not the broader
Perhaps this statement is to apply to agents other than land use and management. . .
issue of land use and forests, discussed
in a later section.
Paul Hanson 7. 266 |[35 ||We have added the following text to
Forestry the Traceable Accounts section to
address the issue raised: "Although
the effect of temperature on the rate
of mortality during drought has only
been shown for one species (Adams et
The Adams et al. 2009 article is a discussion of western forests not all US forests. . . P (
al. 2009) and like differs among
species, the basic physiological
relationships for trees suggest that
warmer temperatures will exacerbate
mortality for other species as well
(McDowell et al. 2008, 2011)".
Paul Hanson |[This paragraph strikes an appropriate discussion of how forests across the US differ in their response. ||7. 266 |[38 ||We greatly appreciate your positive
Good job. Forestry comment.
|Pau| ||Hanson ||This statement is not applicable to all forests and the add on of ‘and eastern forests’ seems unjustified ||7 || ||267 ||3 ||We have modified the text to clarify
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by details discussed in Vose et al. 2012. The cited references are all discussing western forests.

Forestry

the associated caveat: Extensive tree
mortality or decline in growth rates
are projected to increase under future
climate

conditions for western forests, and to
some extent also eastern forests,
especially if extreme changes in these
factors also occur in eastern regions
(Adams et al. 2009; Allen et al. 2010;
Bentz et al. 2010; Dale et al. 2010b).
We have also included a new figure to
emphasize the focus on warmer
temperatures and drought effects.

Paul

Hanson

| would add ‘climate’ and ‘soils’ to the list of factors driving forest cover.

7.
Forestry

269

The text has been revised to
incorporate this suggestion.

Paul

Hanson

A good example of the nature of eastern forest responses as characterized in Vose et al. 2012.

7.
Forestry

269

14

We greatly appreciate your positive
comment.

Paul

Hanson

| found this figure extremely confusing and did not gather a take home message from it. Please try
again. There is an important message lost here.

7.
Forestry

7.3

270

The figure has been deleted from the
text. This figure is currently in journal
review and consequently will not meet
the requirements of literature cited for
the NCA document. We have replaced
this figure with Figure 2.17 from Vose
et al. 2012.

Paul

Hanson

Climate change will affect US Forests directly through changes in temperature, precipitation, and
atmospheric CO2 concentrations in addition to disturbance events.

7.
Forestry

271

After consideration, we still feel that
the text is clear and accurate. The
climate related impacts (temperature,
precipitation, CO2) on forest
productivity are discussed earlier in
the text. The focus here is on the
carbon cycle which includes
productivity.

Paul

Hanson

Please add a reference for this statement. Depending on the scenario and future time trajectory
increases might also be expected.

7.
Forestry

271

17

We have added a citation for this text
in Figure 7.4. And we have added a
temporal reference to the projection
of reduced forest CO2 uptake. Vose et
al. (2012) state: annual C additions
could decline more rapidly and U.S.
forests could become a net C emitter
of 10s to 100s of TgeC-1eyr-1 within a
few decades."

Paul

Hanson

Change “climate change” to ‘greenhouse gas emissions’. | don’t see the need to jump all the way to
climate change.

7.
Forestry

272

After consideration, we still feel that
the text is clear and accurate. This
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statement already has explanatory
text in parenthetical notation. This is
climate change report, so linking forest
management to climate is important.

Paul Hanson 7. 272 |7 The text has been revised as
Please add a statement as to the amount of land and the percent of US land area this represents to this [|Forestry suggested. Text added "an amount
discussion. My point is that this number may not be achievable. almost equivalent to the current

annual carbon storage in forests).

Edgar Ross "...affected by increased risks from climate..." 1. 5 18 ||Agree, this language has been

Executive modified.
Please change to, "...affected by climate..." Summary
(My life would be affected by getting cancer; much more than by my risk of getting cancer.)

Edgar Ross 1. 13 |3 Change has been made.

Please change "Same..." to "Some..." Executive
Summary

Greg Robie In its context, and without a modifier, the phrase "Americans face choices" is without meaning due to  ||1. 5 40 |(|The authors believe that choices will
the following reasoning: to the degree freedom is the right to be responsible, and Americans have been||Executive strongly affect future impacts. The
irresponsible in their exercise of freedom, they now face limited choices. Americans always face Summary existing language is acceptable as is.
choices, as do all of humanity. It is not that we face choices that is pertinent here, but that our
irresponsible choices now have unavoidable consequences that make the continuation of familiar
choices impossible.I'm getting my feet wet with this comment system. | appreciate the
opportunity/responsibility it may represent. And I've already learned that it is responsible to save early
and often. ;)

Greg Robie |[The stated relationship is only relevant to the degree new natural positive feedbacks are less than any |[1. 6 3 Thank you for your comments; the
mitigation taken and, together with mitigations, yield a decrease in emissions approaching 40% of 1990 ||[Executive authors agree with several of your
levels by 2020. Current observations, with a high degree of probability, point to feedbacks being Summary points, and some changes have been
triggered that define a different relationship between mitigation and adaptation. Nothing but made in response. For example, the
Congress, responsibly exercising its constitutional power to "coin money and establish the value need to work more on the relationship
thereof,...and of foreign coin," and declaring the federal reserve currency a foreign currency with no between adaptation and mitigation is
value, while, concurrently, establishing a constitutional currency denominated in sustainable carbon emphasized at the end of the
credits, constitutes scientifically significant mitigation. In lieu of this action—and with mathematical Introduction — new Context and
certainty—everything else amounts to little more than pious wishful thinking and more irresponsible Background section.
choices. Greed must be systemically aligned with need for motivated reasoning to be avoided when
talking about mitigation; for adaptation to be rationally engaged in. Capitalism is a failed and failing
economic paradigm. In its current iteration it cannot be mitigated, nor can it be trusted when thinking
about what constitutes mitigation. Its thinking is the thinking that created the problem and cannot be
rationally used to think about solutions to the problem it created.

John Drake ||First sentence is very ambigous. First of all it seems to be a statement about the political state of affairs [|Introduct Thank you for your comments. The
and the renewed engagement of the US government. But it also alludes to the growing sense that ion: authors still feel the first sentence is
weather patterns and climate conditions are changing more rapidly and that this is now being Letter to clear and accurate. Regarding the
experienced and noticed by a growing population. Unfortunately, the first sentence also raises a the sentence on detrimental effects, the
scientific red flag and the issue of speaking of climate as a thing that is experienced in the present and |[American authors have chosen not to make the
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not a 30 year average of weather. Suggest you choose one meaning that you think best represents the ||People suggested change. However, the
spirit of the national assessment and make it clear in this first sentence.Line 30. | dont think you want sentence has been revised for greater
to say that society has been "designed". You might want to use the word "adapted" since that is the clarity.
process that you will advocate as part of our appropriate response to continuing climate change.
Zhengh |[Tang Zhenghong Tang’s comments: 28. Thank you for these references. We
ong Adaptati have added the first one into the local
(ztang2@unl.edu)Overall, this chapter was well-organized and made a thorough literature review on on section but have chosen not to utilize
the adaptation efforts in U.S. Based on my conversations with Shannon McNeeley, | may suggest the the second as we didn't think it
working group to consider the below two articles in your references:Tang, Z., Brody, S.D., Quinn, C., supported the material already within
Chang, L., Wei, T., 2010, Moving from Agenda to Action: Evaluating Local Climate Change Action Plans, the text.
Journal of Environmental Planning and Management 53(1): 43-62.
One of the major findings of this study is that current local climate change action plans focus
predominantly on the built environment (e.g. energy, transportation, wastes and buildings) and pay
little attention to the natural environment. In addition, although these plans made appropriate policies
in communication and coordination, relatively few strategies were employed for implementation. Local
jurisdictions need more innovative policies, tools and strategies to respond to climate change (e.g.
carbon tax, carbon fees). Local jurisdictions have considerable authority for land development, waste
management, transportation planning, and can play more critical roles in climate change
mitigationTang, Z., Brody, S.D., Li, R., Quinn, C., Zhao, N., 2011, Examining Locally-Driven Climate
Change Policy Efforts In Three Pacific States, Ocean & Coastal Management 54: 415-426.
The results identified geographical clusters and spatial variations among the jurisdictions. We examined
local climate policy actions and found that a large portion (60%) of local jurisdictions still lack sufficient
local leverage and have little engagement in climate change actions. In general, local jurisdictions in
three Pacific states have made important efforts in climate change policies, but there is still room to
improve efforts, because more than 60% of local jurisdictions have not taken any actions to respond to
climate change.
Donald [|Albertso 7. Due to the size of the sector, and the
n The Forestry Chapter seems not to mention the negative effects of climate change on the Christmas Forestry page limit for the chapter, we focused
tree and maple syrup/sugar industries. One example is that all the seedlings planted in 2012 died at a on broad trends rather than delving
large, well established Christmas tree farm in Doylestown, Ohio. | have read that climate change will too deeply or providing such a level of
force the maple syrup industry to move northward. specificity, for example, the maple
syrup industry.
Donald [|Albertso||More coverage of the grape/wine industry would be good especially on pages 230 and 232. Having the ||6. We have revised the text to
n right soil and weather is essential for good quality and yields. | know (1) the French wine industry has  ||Agricultu incorporate more information on the
already been negatively affected, (2) the Napa Valley is threatened long term and (3) the warm March |re grape/wine industry.
2012 hastened the harvest near Erie, PA by 18 days.
Ralph Stahl | suggest the authors consider information provided in the following publications:Landis et al. (2013) ié:osyste :\(l)?)lfz::rlli%:.r:tvuerzvfhrfozglt:l ;gigosed to
Environmental Toxicology and Chemistry, Vol 32 (1), p.79-92.Moe et al. (2013) Environmental ’
Toxicology and Chemistry, Vol 32 (1), p. 49-61.Rohr et al. (2013) Environmental Toxicology and gz'divers

Chemistry, Vol 32 (1), p. 93-101.

ity, and
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Ralph

Stahl

| suggest the authors consider the publication below:Balbus et al. (2013) Environmental Toxicology and
Chemistry Vol 32 (1), p. 62-78.

9
Human
Health

Thank you for the reference but the
intended context of this publication is
unclear.

tammy

reiss

Corporate Power and Climate Change Citizens United held that the already court-granted First
Amendment rights of all corporations include speech, and that money is speech, including election
campaign money. This had a dramatic effect on the 2012 elections, resulting in massive amounts of
money spent by the two main political parties and overwhelming individual contributions. Right before
the election, Chevron made the largest single campaign donation since the Citizens United decision,
pouring millions of dollars into Republican congressional races. Corporations having personhood began
with the notorious 1886 Santa Clara County Case. Since 1886, courts have struck down hundreds of
local, state and federal laws that humans enacted to protect themselves from corporate harm. Armed
with these "rights," corporations have wielded increasing control over jobs, natural assets, politicians,
judges, the law, and now our vary existence as we know it through climate change. The mining process
known as Hydrofracking is a good example of how corporations and government worked in tandem to
exempt this heavy industry, set mainly in rural communities, from the Clean Air and Water Acts.
Corporate fossil-fuel power is preventing us from moving rapidly away from burning stuff. A recent
study showed that global subsidies to the oil and gas industry were $582 BILLION (thats with a B)
compared to around $80 million (thats with an M) to renewables. Since 1975 the Department of Energy
provided more than $100 million-and billions more in tax break - for the drilling firms pioneering the
technique so as to hydrofrack for natural gas. In the fiscal cliff negotiations, tax subsidies to the fossil-
fuel industry were preserved intact. The evidence of anthropogenic global climate change is
indisputable. The industrial Revolution did as much good and greater bad, the latter resulting in global
climate change, and the contamination of clean air, soil, and water that can NEVER be reclaimed.
American communities scarred by centuries of industrial pollution and corporate domination as the
leading cause for climate change need to take back the control of our destiny on this plant before any
true efforts towards climate change can be accomplished. Only then can we as a nation usher in a new
era of sustainability. Winston Churchill once said, "Americans can be counted on to do the right thing
after exhausting all other options," we just need to do so before it is to late. Mrs. Tammy Reiss

181 Wilbur Hill Road

Unadilla, NY 13849

Thank you for your comment, however
policy issues are beyond the defined
scope of the National Climate
Assessment, a scientific document that
provides the basis for decision making,
but does not address policy.

Ashvin

Shah

Below are my seven comments posted on 4/12/13 using the NCA review templateThese first time
chapters on Adaptation, Mitigation, Decision Support, and Sustained Assessment Process contain only
introductory information so | have only seven comments on some text in these chapters. In the interest
of maintaining continuity of my seven comments, | am providing all the seven comments under this
chapter. In keeping with the requirements of NCA comment template, | have identified the page
number and line number of the text for the seven comments provided below.1. In Introduction to
Response Strategies: The text on page 923 starting on line 11 says:For the first time, this Assessment
includes chapters on Adaptation, Mitigation, and Decision Support, in addition to identifying research
needs associated with these topics. Further, this report includes a chapter on the Sustained Assessment

27.
Mitigatio
n

955

20

Thank you for the comments. We
appreciate these points, but the NCA
cannot take a policy position based on
these findings. Policy issues are
beyond the defined scope of the
National Climate Assessment, a
scientific document that provides the
basis for decision making, but does not
address policy. The transparent
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Process, which describes the rationale for ongoing assessment activity to achieve greater efficiency and
better scientific and societal outcomes.Comment on Introduction to Response Strategies text on page
923 starting on line 11:The inclusion of chapters on Adaptation, Mitigation, and Decision Support, and a
chapter on the Sustained Assessment Process for the first time is timely and necessary in view of the
lack of progress in over 25 years in the global conversation on climate at the UN where American
experts participated through the USGCRP. It is timely also because a recent poll found 4 out of every 5
Americans said climate change will be a serious problem for the United States if nothing is done about
it. American public is looking for action on climate from American experts.It is clear that the American
NCA process would have to develop on its own, independent of the UN process, a comprehensive
national policy on climate change adaptation and mitigation to respond to the American public’s
interest to take timely action on climate change. The implementation of such a national policy on
climate would profoundly affect the American economy over time. Therefore, in the development of
such a national policy on climate, the participation of all stakeholders in the American economy is
essential on a continuing basis. These new participants would bring to the NCA process on climate their
experience in mainstream American market in addressing issues involving public welfare, health, and
safety. As an engineer, | welcome this development. 2. In Chapter 26, Decision Support:The text on
page 925, Key Message 3 starting on line 30 says: Steps to improve collaborative decision processes
could include training more “science translators” to help bridge science and decision-making;
integrating development of decision support tools into fundamental scientific research; improving
reward structures and institutional recognition for those who work at the boundary of science and
decision-making; increasing support through the USGCRP for research to develop decision support
tools; and incorporating assessment of decision support resources for sectors and regions into the
ongoing National Climate Assessment (NCA) process. Comment on Key Message 3 of Chapter 26,
Decision Support on page 925: As an engineer, | support the statement that we need “to improve
collaborative processes ...to help bridge science and decision-making” and | am glad to see the NCA
recommending “increasing support through the USGCRP” for those “who work at the boundary of
science and decision-making.” The above message of NCA experts is consistent with the ASCE Policy
Statement 418, The Role of Civil Engineers in Sustainable Development.1 This ASCE Policy describes the
role of engineers in sustainable development as to “provide the bridge between science and society”
and calls for engineers to “actively promote and participate in multi-disciplinary teams with other
professionals” to address the “challenges of sustainable development.” The challenges of sustainable
development include the sustainable use of material resources as well as the sustainable use of energy
resources. As such, sustainable development includes climate change mitigation and energy
conservation also promotes material conservation. | suggest the USGCRP invite engineers to actively
participate in a collaborative decision-making process on climate change adaptation and mitigation and
offer to support their participation. 3. In Chapter 27, Mitigation:The text on page 955, Key Message 2
starting on line 24 says: To meet the rapid emissions reduction (B1) scenario used in this assessment,
global mitigation actions would, within the next 25 years, need to limit global greenhouse gas
emissions to a peak of around 44 billion tons of carbon dioxide per year. In 2011, global emissions were
around 37 billion tons, and have been rising about 0.9 billion tons per year for the past decade. The
world is therefore on track to exceed this level within a few years."Comment on Key Message 2 of
Chapter 27, Mitigation on page 955: As an engineer, | am concerned about the NCA assessment that
the world is on track to exceed the B1 scenario level of greenhouse gas emissions “within a few years.”
Actually, there is no comprehensive American plan of action to “meet the rapid emissions reduction
(B1) scenario used in this assessment” nor a similar plan for “global mitigation actions [that] would,
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within the next 25 years, ... limit global greenhouse gas emissions” to limits specified in the B1 scenario.
Clearly, we need ASAP a comprehensive American plan of action to start reducing the greenhouse gas
emissions. American engineers are already active in climate change adaptation and mitigation,
individually in their practice and collectively in engineering institutions. The ASCE Policy Statement 488,
Greenhouse Gases2 states that ASCE supports “the public sector and private sector strategies and
efforts” listed in the Policy “to achieve significant reductions in greenhouse gas emissions from the
existing and future infrastructure systems.” | suggest the USGCRP begin to create ASAP a collaborative
decision-making process working with engineers to develop a comprehensive national plan of action to
start reducing the greenhouse gas emissions. 4. In Chapter 27, Mitigation:The text on page 956, Key
Message 5 starting on line 37 says: Even absent a comprehensive national greenhouse gas policy, both
voluntary activities and a variety of policies and means at federal, state, and local levels are currently in
place that lower emissions. While these efforts represent significant steps towards reducing
greenhouse gases, and often result in additional co-benefits, they are not close to sufficient to reduce
total U.S. emissions to a level consistent with the B1 scenario analyzed in this assessment.Comment on
Key Message 5 of Chapter 27, Mitigation on page 956 As an engineer, | am concerned about the
statement that implies that in the absence of “a comprehensive national greenhouse gas (GHG) policy”
voluntary actions that lower emissions “are not close to sufficient to reduce total U.S. emissions to a
level consistent with the B1 scenario analyzed in this assessment.” The American Society of Civil
Engineers (ASCE) in its Policy Statement 488, Greenhouse Gases2 supports establishing “clear and
reasonable targets and time frames for the reduction of greenhouse gas emissions.” The two pervious
ASCE policy statements mentioned in Comments 2 and 3 along with this third policy statement suggest
creating a collaborative decision-making process to start reducing the GHG emissions corresponding to
clear and reasonable targets and timeframes.| suggest that USGCRP support a national level effort, to
be jointly undertaken in a collaborative process with engineers to develop a comprehensive national
plan of action to reduce total U.S. emissions of greenhouse gases to a level consistent with the B1
scenario by a date certain. 5. In Chapter 27, Mitigation:The text on page 964, the third bullet under
Voluntary Actions starting on line 1 says:Under the American College and University Presidents’ Climate
Commitment (ACUPCC), 677 institutions have pledged to develop plans to achieve net-neutral climate
emissions through a combination of on-campus changes and purchases of emissions reductions
elsewhere. Comment on Voluntary Actions in Chapter 27, Mitigation on page 963The national level
effort on GHG reductions suggested above would need to be coordinated with “the host of voluntary
actions [that] are being carried out by corporations, individuals, and non-profit organizations”
identified on this page including the voluntary actions on campus climate-neutrality commitment of
677 educational institutions through a common monitoring program. This campus climate program
offers local engineers an opportunity to work with these institutions to start a bottom-up process of
taking action on campus climate neutrality. Many local engineers would be members of local sections
of engineering societies. The college teams and local engineers together can incrementally test and
implement on ground the comprehensive national plan of action in a continuous interaction between
the top/down national policy level work and the bottom/up local implementation work. The local
engineers would also be instrumental in working with other voluntary efforts of local and state
governments.The involvement of the younger generation in making campuses and local communities
climate-neutral would lead in time to broader acceptance by the American public that climate
neutrality of American economy as a whole by a date certain is feasible. 6. In Chapter 28,
Adaptation:The text on page 983, Key Message 4 starting on line 30 says:Climate change adaptation
actions often fulfill other societal goals, such as sustainable development, disaster risk reduction, or
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improvements in quality of life, and can therefore be incorporated into existing decision-making
processes. Comment on Key Message 4 of Chapter 28, Adaptation on page 983The adaptation of the
built environment to the effects of climate change is indeed best developed and implemented working
with existing stakeholders of the built environment. The ASCE Policy Statement 360, Impact of Climate
Change 3 “supports the government policies that encourage anticipation of and preparation for
possible impacts of climate change on the built environment.” This ASCE policy was first approved over
two decades ago in 1990, about the same time the USGCRP was established, indicating the
responsiveness of engineers to the issues affecting the built environment. During the past several
decades engineers and architects have worked with stakeholders for the built environment of buildings
within a well-established voluntary consensus process in developing and implementing the local and
national building codes and standards to protect public welfare, health, and safety. For the built
environment of infrastructures the stakeholders are not working in a unified process. The USGCRP
interest in adaptation to climate change may well help unify the stakeholders in built infrastructures to
work together at least on the adaptation to climate change. This is possible because attempts are
underway in the engineering community to unify some common elements of different built
infrastructures such as the green infrastructure rating system of the Institute for Sustainable
Infrastructure co-founded by ASCE with two other engineering organizations. USGCRP’s outreach to
engineers to incorporate climate change adaptation actions into existing decision-making processes
engineers follow to protect public welfare, health, and safety would be timely and welcomed by
engineers and other stakeholders in built environment.7. In Chapter 30, Sustained Assessment:The text
on page 1048, Contributions of a Sustained Assessment Process, item 5 on line 32 says:Create a
network of scientific, decision-maker, and user communities for extended dialogue and engagement
regarding climate change. Comment on Contributions of a Sustained Assessment Process, Iltem 5 on
page 983:The process followed by stakeholders in built environment (described in Comment 6 above) is
a voluntary consensus process that includes the three interest groups in the market: the producer
interest, the consumer interest, and the public interest (represented by independent scientists,
academia, regulators, citizen groups). This is a sustained engagement process of these interest groups
to review new information and data and revise consensus documents periodically but not later than 3-
5 years. This consensus process has evolved in over a hundred years of interactions among these three
groups in our democratic political and market-based economic system. The USGCRP interest to create
“a network of scientific, decision-maker, and user communities for extended dialogue and engagement
regarding climate change” would benefit from the experience of stakeholders having done that for the
built environment. The climate change mitigation and adaptation are new concerns for all in our
democratic political and market based economic system. The NCA’s sustained assessment process
would have to ensure that no stakeholders are left out of the process for the public’s acceptance of the
national plan of action on climate. A persistent and valid criticism of our global economy is that it is
unfair or socially inequitable across the board in each nation and globally. This criticism predates by
over a century the recent concern in American economy on income inequality. Climate change
mitigation is a global issue impacting the global economy. As a result, American national plan of action
on climate would have to be acceptable not only to the American public but appeal to the people of all
nations in the world so that they can follow the basic principles of the American plan. In addition to the
principle of setting targets and timeframes for GHG reduction, any nation’s plan would also have to
include the issue of social equity in the national and global economies. “The civil engineering profession
recognizes the reality of limited natural resources, the desire for sustainable practices (including life-
cycle analysis and sustainable design techniques) and the need for social equity in the consumption of
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resources.” This quote from ASCE Policy Statement 418, The Role of the Civil Engineer in Sustainable
Developmentl links the issue of environmental sustainability with that of social equity. After WWII in
the last century, the two issues of environment degradation and social inequity have been championed
separately by environmental scientists and macroeconomists respectively. The two issues of social
equity and environmental sustainability are linked in national and global economies for over two
centuries of the ongoing technological revolution. It is essential that the USGCRP support a
collaborative process of scientists, engineers, and economists for developing a national plan of action
to transition our $15 trillion economy to become environmentally sustainable and socially equitable by
a date certain. The NCA process would also have to ensure that all existing climate related issues being
discussed today are addressed in the national plan of action on climate emerging from the sustained
assessment process. Social and environment conflicts have recently emerged in the American economy
related to the new fossil fuel sources of hydrofracked natural gas/oil and tar sands oil. Thousands of
comments are received during the public comment periods of the state and federal agency attempts to
write regulations for safe extracting of frack gas/oil and tar sands oil. It is unrealistic for any regulatory
agency to resolve conflicts on social and environmental impacts of new technologies without
consensus opinion of scientists, engineers, and economists. The public needs to know what limited
short-term role these fuels would have in a broader long-term plan of action on climate. It is suggested
that the USGCRP address this divisive issue directly impacting the climate change issue, in developing
the national plan of action to transition our economy to become environmentally sustainable and
socially equitable by a date certain. References:1. ASCE Policy Statement 418, The Role of the Civil
Engineer in Sustainable Development: Promote reduction of vulnerability to natural, accidental, and
willful hazards to be part of sustainable development. http://www.asce.org/Public-Policies-and-
Priorities/Public-Policy-Statements/Policy-Statement-418---The-Role-of-the-Civil-Engineer-in-
Sustainable-Development/.2. ASCE Policy Statement 488, Greenhouse Gases: The American Society of
Civil Engineers (ASCE) supports the following public and private sector strategies and efforts to achieve
significant reductions in greenhouse gas emissions from existing and future infrastructure systems ----- .
http://www.asce.org/Public-Policies-and-Priorities/Public-Policy-Statements/Policy-Statement-488---
Greenhouse-Gases/.3. ASCE Policy Statement 360, Impacts of Climate Change: The American Society of
Civil Engineers (ASCE) supports government policies that encourage anticipation of and preparation for
possible impacts of climate change on the built environment. http://www.asce.org/Public-Policies-and-
Priorities/Public-Policy-Statements/Policy-Statement-360---Impact-of-Climate-Change/.My Additional
Comments:As an engineer | am concerned about the lack of a comprehensive national plan of action
for reduction of greenhouse gas emissions to a specific target and time frame. | suggest that USGCRP
support a national level effort, to be jointly undertaken by scientists, engineers, and economists in a
consensus process, to develop a comprehensive national plan of action to reduce total U.S. emissions
of greenhouse gases to a level consistent with the B1 scenario by 2040 or sooner.Such a plan of action
for reduction of greenhouse gas emissions to a specific target and time frame is called for by the
American Society of Civil Engineers in its Policy Statement 488, Greenhouse Gases.The American
conversation on climate that started in earnest in 2007 is likely to expand in 2013 at all levels —
national, private and public sectors, local colleges and communities - in view of many ongoing activities
at these levels and also because of the lack of global level action at the UN. The American public is
more ahead on the issue of climate than the climate experts and politicians debating the issue realize.
They are ready for action on climate change mitigation and adaptation. In a recent poll, 4 out of every 5
Americans said climate change will be a serious problem for the United States if nothing is done about
it. Voices of business-as-usual (BAU) insiders and independent outsiders, for and against, on the issue
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of climate have been heard enough. What the American public needs now, is to hear the collective
voice of our nation’s scientists, economists, and engineers on a plan of action to usher in a clean energy
economy, phase out dirty energy by a date certain, and adapt to climate changes already underway.
This effort to develop and implement a plan of action would also comply with the US Congress’s
request in 2009 to the National Academies of Sciences and Engineering for actionable
recommendations. It would also be responsive to President Obama’s call in 2011 to America's scientists
and engineers that if they assemble teams of the best minds in their fields, and focus on the hardest
problems in clean energy, "...we'll fund the Apollo projects of our time".A bottom-up process of taking
action on climate neutrality has already started in the campus climate-neutrality commitment of 663
educational institutions. Through a common monitoring program, local engineers work with the
colleges to start them on their way to climate neutrality. The college teams can provide input to local
engineers and together they can incrementally test and implement on ground the plan of action in a
continuous interaction between the top/down national and bottom/up local processes. The
involvement of the younger generation in making campuses and local communities climate-neutral
would lead in time to broader acceptance by the American public that climate neutrality of American
economy as a whole by a date certain is feasible. Clean energy technologies are decentralized as is the
energy market. So conceptually it makes sense that clean energy technologies are the best system for
providing for our needs. And decentralizing our current infrastructure shouldn't be hard to do. The
transformation of our existing centralized energy industry into a decentralized user and community
owned energy systems connected by smart grids fits with our rapidly unfolding digital revolution. Also,
this decentralization is a compatible approach to the ongoing decentralized energy conservation work
of users and communities.| envision that this economic transformation will occur gradually in a period
of over 15-35 years during the ongoing digital advances and could be called the third technological
revolution of the global civilization. It would deal at the same time with the issues of social inequity and
environmental unsustainability in national and global economies that have accumulated over the last
two centuries during the first and the second technological revolutions. It would bring to an end the
notion that new technologies necessarily create winners and losers in an economy. No longer will gross
social inequity and harmful environmental degradation in our global community have to be a natural
side effect of the pursuit of material well-being.Note to the NCA Review Team:A more detailed
rationale for the above comments is provided in my following two papers pasted below my comments
on Chapter 27, Mitigation:

1. Engineers and the Public Good (2 Pages)
2. Searching for A Plan of Action on Climate Change (15 pages)Title: Engineers and the Public Good

March 2013“This article appeared in the March 2013 issue of STRUCTURE magazine, published by the
National Council of Structural Engineers Associations (NCSEA), and is reprinted with permission." “The
civil engineering profession recognizes the reality of limited natural resources, the desire for
sustainable practices (including life-cycle analysis and sustainable design techniques), and the need for
social equity in the consumption of resources.” This quote from ASCE Policy Statement 418, The Role of
the Civil Engineer in Sustainable Development, links the issue of environmental sustainability with that
of social equity. These two concerns are not easily tackled separately from each other or by one nation
independently of the rest of the world. Yet that is exactly what is happening today: scientists
addressing the long-term issue of environmental sustainability without simultaneously recognizing its
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short-term impact on the economy, and economists addressing the short-term issue of unemployment
without simultaneously recognizing the long-term need for an environmentally sustainable global
economy. Thomas Brooks, writing in this space (August 2012), sees the global link of economies as
follows: “American businesses outsourcing and offshoring jobs to India and China” so as “to remain
competitive” is one reason “hindering a full recovery” of the American economy. The less restrictive
labor and environmental laws abroad constitute the primary reason for outsourcing American jobs. It is
a short-sighted solution that creates social inequity across the board, causing unemployment in the
United States and facilitating slave shops in Asian countries, as well as environmental degradation
across the board, as rich and poor alike in Asia choke in pollution that eventually drifts to the U.S. West
Coast. “So what's the solution?” asks the editor of Modern Steel Construction (October 2011). He adds,
“| believe that we need to start taking responsibility for the products we purchase. However, the
solution can’t rest on the actions of individuals as that would unfairly penalize those who try to do the
right thing. Instead, we need a national policy that imposes tariffs on imported products that do not
meet our environmental and labor regulations.” The global macro-economists who support free
movement of capital across national boundaries would regard this as too nationalistic and
protectionist; it would likely result in trade wars and hurt both economies. Fortunately, after the near-
collapse of Wall Street in 2008, economists have undergone soul-searching about the fundamental
assumptions of their discipline. They now recognize that in addition to capital resources, two other key
inputs also deserve their attention: labor, including skilled labor and technologies, and natural
resources. Labor injects the social equity issue into the economy, and natural resources inject the
environmental sustainability issue. Recently, there has emerged a new international group of
economists focusing on these two issues. They held their first annual conference in 2008 in Paris, and
the most recent one in 2012 in Montreal. Climate scientists and environmentalists approach
sustainability with a global perspective, but generally do not get involved in the social equity issue,
choosing to remain close to their field. Engineers, on the other hand, need to be concerned about
social equity as they work directly with manual and skilled labor. Much has been written on the topic of
the differences between scientists and engineers in their approaches to problem-solving. Henry
Petroski, in his book, The Essential Engineer: Why Science Alone Will Not Solve Our Global Problems,
invokes C. P. Snow's reference long ago to the cultural divide between the humanities and sciences,
then explains as follows a similar cultural divide between scientists and engineers:"If the two cultures
of a half century ago were the sciences and the humanities, are the two cultures of today the sciences
and engineering? Do scientists understand engineering, and vice versa? ... But the overall cultures of
the sciences and engineering can be as disparate as those that Snow observed between the sciences
and humanities. While there are scientists who look down on engineering and engineers who dismiss
science as of no practical value, in an age of apparent climate change and other global issues, it is
incumbent upon both cultures to see the importance of the other in defining and solving the problems
of the planet ... We all should strive to be of one culture ... There can be little doubt that these are not
times for the global scientific, engineering, economic, political, and public policy communities to
separate themselves into competing cultures. They can best unite when they understand each other's
disciplines and their essential roles in contributing to the whole."After a century of technological
progress and rationalization of markets, we now have three cultures - scientists, economists, and
engineers - that interact in making decisions about global economic issues involving science and
technology. In his bimonthly InFocus columns in this publication, Jon Schmidt has written extensively
on social captivities of the engineering profession and is now developing virtue ethics concepts that
could help engineers deal with the moral issue of the public good. For example, his column on
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"Knowledge, Rationality, and Judgment" (July 2012) explains the three traits that are all too often
pursued singly by scientists, economists, and engineers, respectively, when what is needed is a fusion
of these dispositions. In the meantime, social equity and environmental sustainability are addressed in
ASCE Policy 418, which states that “ASCE will work on a global scale” for engineers to “have a role in
planning, designing, building and ensuring a sustainable future. Engineers provide the bridge between
science and society. In this role, engineers must actively promote and participate in multidisciplinary
teams with other professionals, such as ecologists, economists, and sociologists to effectively address
the issues and challenges of sustainable development.”Title: Searching for A Plan of Action on Climate
Change

(April 2013)

This paper is written for the specific purpose of submittal to the NCA review team in support of my
above comments.The Table of Contents Pagel. Purpose 12. The Two-Level Global Conversation on
Climate 22.1 The Successful Technical Level Global Conversation on Climate

2.2 The Stalled Political Level Global Conversation on Climate

2.3 The Future of Global Conversation on Climate3. The Emerging American National Conversation on
Climate 43.1 The U.S. Global Change Research Program (USGCRP)

3.2 The American Public and Private Sector Initiatives on the Environment and Climate
3.3 The American University and College Campus Climate Commitment

3.4 President Obama'’s Call for Action on Climate4. From Conversation to Timely Action 64.1 The Role of
Engineers to Develop a Plan of Action on Climate Change

4.2 Clean Energy Global Economy with Social Equity and Environmental Sustainability
4.3 The Voluntary Consensus Process of Decision-making Defined

4.4 From the Business as Usual Energy Economy to a Clean Energy Economy5. Conclusions 136.
References 141. PurposeThe longstanding global and American conversations on climate change have
produced a robust knowledge base and created public awareness on the issue, but they have not
offered a plan of action for mitigation, creating an impression among the public that none is possible in
the foreseeable future. The purpose of this paper is to review the state of the global and national
conversations on climate in order to explore how best to arrive at a plan for timely action to transition
the business-as-usual (BAU) economy to a clean energy economy by a date certain that would also
result in the global economy becoming socially equitable and environmentally sustainable. 2. The Two-
Level Global Conversation on ClimateClimate change is a global issue. The initiative for global action on
climate change was started at the UN in 1988 with participation of all nations. However climate change
is also a technical issue requiring participation of scientists and engineers. Thus the global conversation
on climate began at two levels at the UN in 1988 — the political and technical levels. The state of this
two-level global conversation on climate is reviewed below.2.1 The Successful Technical Level Global
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Conversation on ClimateThe UN formed the Intergovernmental Panel on Climate Change (IPCC) in 1988
to assess the scientific, technical and socioeconomic information relevant for the understanding of the
risk of human-induced climate change. The UN IPCC is where global conversation at the technical level
occurs. Over 2,000 scientists and engineers voluntarily participate in a consensus process in the IPCC
representing all nations that wish to participate. The UN IPCC has developed a valuable scientific and
technological knowledge base on climate change, its mitigation and on adaptation to effects of climate
change already underway. This knowledge is well documented and disseminated in hundreds of papers
and reports found on the IPCC web site. The UN IPCC'’s scientifically authentic work has created global
awareness of climate change. In 2007, the UN IPCC was awarded the Nobel Peace Prize jointly with
American ex-Vice President Albert Gore "for their efforts to build up and disseminate greater
knowledge about man-made climate change, and to lay the foundations for the measures that are
needed to counteract such change."1The consensus required for approval of IPCC’'s documents is very
rigorous —it’s almost a line by line consensus approval by all national representatives at the UN. The
success of the IPCC consensus process to deal with highly scientific and technological issue in a global
political setting has made the IPCC process a model to follow in other such issues at the UN.2.2 The
Stalled Political Level Global Conversation on ClimateThe political level conversation on climate began
at the UN after the first IPCC report. This UN initiative is called the United Nations Framework
Convention on Climate Change2 (UNFCCC). The first UNFCCC conference was held in Rio in 1992 called
the Earth Summit, the first agreement called the Kyoto Protocol for Greenhouse Gas (GHG) reductions
was adopted in 1997, and annual conferences are held since 1997 for continuing negotiations on
climate change. In contrast to the success of the technical level global conversation culminating with
the Nobel Peace Prize, the political level global conversation is stalled. The 2012 UNFCCC conference
ended on December 08, 2012 in Doha, Qatar amidst reports that the global conversation on climate at
the UN is stalled because it has not been effective in generating global action to reduce greenhouse gas
(GHG) emissions. A news report3 on December 31, 2012 said: “The controversial and ineffective Kyoto
Protocol's first stage comes to an end today, leaving the world with 58 per cent more greenhouse gases
than in 1990, as opposed to the five per cent reduction its signatories sought.” The UNFCCC political
process failed to lay the foundations for the measures that are needed to counteract such change for
which scientific and technical work was done by the IPCC. Why this UNFCCC political process failed in
spite of the success of the UN IPCC’s technical process remains to be examined by the UN. One likely
explanation is that the UN process on climate didn’t address the entwined issue of global poverty
because the UN process on global poverty with the participation of social scientists and economists is
separate and independent of the UN IPCC process on climate. Many social and environmental activists
around the world concerned about global poverty and global warming both, recognize the historical
link between social inequity in the global economy and its environmental unsustainability to support
over 7 billion people in the world. This historical link between social inequity and environmental
unsustainability has developed and persisted over 200 years of technological revolution. These activists
see the UNFCCC as a top down government run process not responsive to the needs of the
environment and the poor. The UNFCCC conferences attract civic protests, often angry and violent,
from these groups. At the 2011 conference one activist courting an arrest said: “l took this action today
because | believe this process is corrupt, this process is bankrupt, and this process is controlled by the
One Percent ... If meaningful action on climate change is to happen, it will need to happen from the
bottom up ... The action | took today was to remind us all of the power of taking action into our own
hands. With the failure of states to provide human leadership, and the corporate capture of the United
Nations process, direct action by the ninety-nine percent is the only avenue we have left.” 4Clearly, the
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UN political process on climate is stalled because it lacks the credibility today for politicians of each
nation to take climate action at the national level based on agreements made at the global level. 2.3
The Future of Global Conversation on ClimateThe 2012 UNFCCC conference ended with the recognition
that:

* The negotiations at the global level alone “were necessary, but were not sufficient. We won’t get an
international agreement until enough domestic legislation and action are in place to begin to have an
effect. ... Governments have to find ways in which action on ground can be accelerated and taken to a
higher level, because that is absolutely needed.” 5

* “It has long been evident that the United Nations talks were at best a partial solution to the planetary
climate change problem, and at worst an expensive sideshow. The most effective actions to date have
been taken at the national, state and local levels, with a number of countries adopting aggressive
emissions reductions programs and using cap-and-trade programs or other means to help finance
them.” 63. The Emerging American National Conversation on ClimateThe stalled global political
conversation on climate in 2012 means that starting in 2013 the American conversation on climate will
be guided by the American public’s interest in taking action on climate and not necessarily responding
to the UN’s call for action that often had counterproductive effect with the American public. It is now
up to the American public to advance the American conversation on climate to take action and
influence the actions of other nations. Although climate conversation is ongoing in many private and
public sector initiatives, a serious American national conversation has yet to emerge. In addition, the
US government has not ratified the various global agreements that have been made at the UN. This
lack of a national level conversation and the lack of political acceptance of the UN’s agreements
together have created a public perception that the US government is in climate denial, not interested
in either cooperating with the UN’s climate initiative or undertaking an American national climate
initiative. Far from being in climate denial, the US government has taken the constitutionally mandated
steps to participate in the UN process, and it proactively supports the UN process. There is also a long
history in the US of environmental and social activism. Starting in 2007, American academic
institutions, now numbering over 600, committed to becoming climate neutral as soon as possible.
These three distinct conversations described in more detail below have the potential to unify into a
national conversation retaining its bottom-up origin but benefitting from the top down flow of
resources of expert advice and funds. 3.1 The U.S. Global Change Research Program (USGCRP)It is
important for the American public to know that American experts have participated constructively at
the UN through the U.S. Global Change Research Program (USGCRP) which started in the same
timeframe as the UN IPCC and the UNFCCC as explained by USGCRP.7 The USGCRP began as a
presidential initiative in 1989 and was mandated by Congress in the Global Change Research Act of
1990 (P.L. 101-606), which called for "a comprehensive and integrated United States research program
which will assist the Nation and the world to understand, assess, predict, and respond to human-
induced and natural processes of global change."During the past two decades, the United States,
through the USGCRP, has made the world's largest scientific investment in the areas of climate change
and global change research. Since its inception, the USGCRP has supported research and observational
activities in collaboration with several other national and international science programs.The lack of
confidence in the UN’s UNFCCC political process to lay the foundations for the measures that are
needed to counteract such change is a more likely explanation for the US government not signing the
various UN agreements. Whatever the global political state of the climate debate, the USGCRP has
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continuously worked since 1989 issuing periodic reports called the National Climate Assessment (NCA).
The draft 2013 NCA was issued on January 14, 2013 and is now available for public comment closing on
April 12, 2013. This draft NCA includes for the first time chapters on Adaptation, Mitigation, and
Decision Support. The draft NCA is seeking to improve collaborative decision processes working with
stakeholders, looking to increasing support through the USGCRP for research to develop decision
support tools, and is interested to create a network of scientific, decision-maker, and user communities
for extended dialogue and engagement regarding climate. The NCA process provides an opportunity for
American public, the media, and the stakeholders in energy market to engage in a unifying national
conversation with nation’s expert scientists, engineers, and economists to seek timely action on climate
change adaptation and mitigation. 3.2 The American Public and Private Sector Initiatives on the
Environment and ClimateDuring the past five decades American environmental organizations have
created public awareness of environmental impacts of our high material-intensity economy. The first
Earth Day was proclaimed in April 1970. The Environmental Protection Agency (EPA) was formed in
December 1970 to consolidate in one agency a variety of federal research, monitoring, standard-setting
and enforcement activities to protect the environment. The EPA has enacted many regulations over the
years to implement legislation such as the Clean Water Act in 1972 whose origin dates back to the
Federal Water Pollution Control Act of 1948.In this respect, the American conversation on climate may
be seen as a continuation of the American conversation on the environmental sustainability of the
American economy. The American public and private sectors have been active in energy conservation
and clean energy research and commercialization since the creation of the Department of Energy in
1977. Action at local municipal levels of recycling of solid wastes dates back to early 1980s. The
American conversation on climate has picked up its pace since 2007 by engaging the nation’s top
scientists and engineers. In 2009, the US Congress requested the National Research Council (NRC) to
offer advice on climate change. The NRC is the operating arm of National Academies of Sciences and
Engineering. The leaders of America’s scientists and engineers in the two Academies have completed a
peer-reviewed report on climate change requested by the US Congress. In May 2011, the NRC issued
the first three of five reports based on five studies known as America's Climate Choices with the
remaining two issued later in 2011. Although the US Congress requested NRC to offer “action-oriented
advice” the NRC reports contained no specific action plans in its three reports but offered stark
warnings, recommendations, and policy advice for legislation. The second report, Limiting the
Magnitude of Future Climate Change, acknowledges the global nature of limiting emissions and
suggests that “the U.S. could establish itself as a leader in developing and deploying the technologies
necessary to limit and adapt to climate change.” 8 Going beyond carbon pricing, this NRC report seeks
“rapid progress in key areas such as: increasing energy efficiency; accelerating the development of
renewable energy sources; advancing full-scale development of new-generation nuclear power and
carbon capture and storage systems; and retrofitting, retiring, or replacing existing emissions-intensive
energy infrastructure.” The draft NCA mentions these findings of the NRC on climate. The two national
academies will review the draft NCA thus establishing a link between two initiatives of the US Congress.
3.3 The American University and College Campus Climate Commitment Another important voice on
climate is of a national organization started in 2007 called the American University and College
Presidents Climate Commitment. The commitment signed by over 600 educational institutions is to
“Initiate the development of a comprehensive plan to achieve climate neutrality as soon as possible.”
9Climate neutrality in this program “can be achieved by increasing energy efficiency and improving
energy conservation, as well as by using renewable energy either through on-site generation or the
purchase of renewable energy credits.” Independent evaluation of campus and endowment
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sustainability activities at colleges and universities in the United States and Canada is being conducted
by The College Sustainability Report Card10. An article titled Tracking a campus-wide green facilities
initiative reporting on Pomona College campus "as one of seven schools to receive a grade of 'A’ for
campus sustainability initiatives"11 explains how Pomona College worked with outside experts to
improve its sustainability initiatives. This program offers local engineers an opportunity to work with
local academic institutions to start a bottom-up process of taking action on campus climate neutrality.
Many local engineers would be members of local sections of engineering societies. The college teams
and local engineers together can incrementally test and implement on ground the comprehensive
national plan of action in a continuous interaction between the top/down national policy level work
and bottom/up local implementation work. The local engineers would also be instrumental in working
with other voluntary efforts of local and state governments.The involvement of the younger generation
in making campuses and local communities climate-neutral would lead in time to a broader acceptance
by the American public that climate neutrality of American economy as a whole by a date certain is
feasible. 3.4 President Obama’s Call for Action on ClimateWith the NRC report seeking rapid progress,
the NCA seeking to improve collaborative decision processes working with stakeholders, the UN urging
the national governments “to find ways in which action on ground can be accelerated and taken to a
higher level,” and the campus climate neutrality commitment of academic institutions, the many voices
of American conversation on climate are poised to unify into a national conversation in 2013 towards
taking action on climate.President Obama has gone even further in his State of the Union address on
January 25, 2011 and issued a specific challenge: “We're telling America's scientists and engineers that
if they assemble teams of the best minds in their fields, and focus on the hardest problems in clean
energy, we'll fund the Apollo projects of our time.” 4. From Conversation to Timely ActionA recent poll
found 4 out of every 5 Americans said climate change will be a serious problem for the United States if
nothing is done about it. Upon reelection, President Obama said that what's been done thus far on
climate has been inadequate and that a national conversation on the topic was needed. The voices in
American conversation on climate are poised to intensify in 2013. The following four steps can help
unify the various growing voices on climate into a national conversation to formulate timely action.The
successful technical process at the UN IPCC had participation of scientists AND engineers from all
nations able to participate. The first step is for engineers to participate with scientists to define
properly the role of each discipline to formulate timely action. This is further discussed below in Section
4.1, The Role of Engineers to Develop a Plan of Action for Climate Change.The two separate UN
processes, one on climate and an independent one on poverty, is the likely reason for lack of credibility
of the UN climate process with stakeholders in the UN poverty process. The second step is for
economists to join scientists and engineers to develop a plan of action to transition the American
economy by a date certain to a clean energy economy that is socially equitable and environmentally
sustainable so that the public may then take political action. This is further discussed below in Section
4.2, Clean Energy Global Economy with Social Equity and Environmental Sustainability.On policies
involving science and technology, the American public relies on a consensus of expert opinion more
than on political ideologies. The UN IPCC technical level process gained its credibility around the world
because the IPCC team operated with well established rules for consensus approval of its technical
documents. American engineers have over a hundred years of experience in developing technical
standards to protect the safety, health, and welfare of the public in a well-established consensus
process. The third step therefore is for engineers to introduce this well-tested consensus process in
their joint efforts with the scientists and economists to advance the American conversation on climate
to action. Such a team conversation could occur at an institution with experience in providing
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secretariat support to consensus building. This is further discussed below in Section 4.3, The Voluntary
Consensus Process of Decision-making Defined. Finally, the American national conversation on climate
needs to bring under one consensus process all ongoing conversations impacting climate that have
become contentious. Recently the issue of unconventional fossil fuels (natural gas and oil from
hydrofractured shale rock and oil from tar sands) has consumed the time and energy of the fossil fuel
industry, environment and climate scientists, and regulators at the three levels of the government but
remains unresolved. The fourth step is to bring into the consensus process the ongoing conversation on
unconventional fossil fuels in order to determine climate impact of these fuels as part of the American
conversation on climate. Their short-term role needs to be examined in the long term plan of action to
transition the American economy by a date certain to a clean energy economy that is socially equitable
and environmentally sustainable. This is further discussed below in Section 4.4, From the Business as
Usual Energy Economy to a Clean Energy Economy.The above four steps to advance the American
conversation on climate to action are further discussed below in the following four sub-sections:4.1
The Role of Engineers to Develop a Plan of Action for Climate Change

4.2 Clean Energy Global Economy with Social Equity and Environmental Sustainability
4.3 The Voluntary Consensus Process of Decision-making Defined

4.4 From the Business as Usual Energy Economy to a Clean Energy Economy4.1 The Role of Engineers
to Develop a Plan of Action for Climate ChangeAmerican architects actively joined the American climate
conversation in 1994 with their green building rating program that has found appeal in other countries
also. The role of engineers in the American climate conversation has not yet prominently emerged. This
is recognized in the 2013 draft NCA in the following paragraph from Chapter 26, Decision Support.
"Steps to improve collaborative decision processes could include training more 'science translators' to
help bridge science and decision-making; integrating development of decision support tools into
fundamental scientific research; improving reward structures and institutional recognition for those
who work at the boundary of science and decision-making; increasing support through the USGCRP for
research to develop decision support tools; and incorporating assessment of decision support
resources for sectors and regions into the ongoing National Climate Assessment (NCA) process."Instead
of creating a new discipline of “science translators” the NCA experts would do well to work with
American engineers who are well trained for their role “to help bridge science and decision making” by
the “collaborative decision processes” stated in the above paragraph. For example, the American
Society of Civil Engineers (ASCE) state in a policy position: “Engineers have a leading role in planning,
designing, building and ensuring a sustainable future. Engineers provide the bridge between science
and society. In this role, engineers must actively promote and participate in multidisciplinary teams
with other professionals, such as ecologists, economists, and sociologists to effectively address the
issues and challenges of sustainable development.” 12 American engineers, though not as vociferous as
scientists and economists, began their own internal conversation long ago, first on the issue of
sustainable economic development and later on the climate issue. Seven major engineering societies
have made sustainability part of their code of ethics for almost two decades. On climate change
adaptation, an ASCE policy first approved in 1993 states that the ASCE “supports government policies
that encourage anticipation of and preparation for possible impacts of climate change on the built
environment.”130n the issue of greenhouse gas (GHG) reductions, the ASCE has called for establishing
“clear and reasonable targets and time frames for the reduction of greenhouse gas emissions,” 14
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among several other strategies on climate change mitigation. This long-held policy position of ASCE is
now supplied with “targets and time frames” in the 2013 draft NCA in The Key Message 2 on p. 24
which says: “To meet the rapid emissions reduction (B1) scenario used in this assessment, global
mitigation actions would, within the next 25 years, need to limit global greenhouse gas emissions to a
peak of around 44 billion tons of carbon dioxide per year."Clearly any entity wishing to develop a
comprehensive national greenhouse gas policy would have to do so in coordination with other
countries to limit global GHG emissions to a specified peak value. This is anticipated in ASCE policy
position14 which supports encouraging “actions by other countries to reduce their greenhouse gas
emissions.” An earlier ASCE policy on sustainable development asserts that “ASCE will work on a global
scale to promote public recognition and understanding of the needs and opportunities for sustainable
development.” 12 Engineers would welcome “increasing support through the USGCRP” to develop a
plan of action by multi-discipline teams to transition our $15 trillion economy to clean energy economy
with social equity and environmental sustainability by a date certain.4.2 Clean Energy Global Economy
with Social Equity and Environmental SustainabilityThe American national conversation on climate
action is likely to influence climate action in other nations in the emerging digitally connected global
economy. This will create a path for coordinated global action on climate. A coordinated global action
on climate would be possible only if all nations also address the other long-standing global economic
issues of social inequity that exists in all nations and across the global economic divide. The ASCE
recognizes “the reality of limited natural resources, the desire for sustainable practices (including life-
cycle analysis and sustainable design techniques), and the need for social equity in the consumption of
resources.” 12 Thus the issue of social equity in our economy is directly linked by ASCE to the issue of
environmental sustainability. The global economy today is both socially inequitable and
environmentally unsustainable. These two issues have been historically linked in our global economy
since the beginning of the technological revolution over 200 years ago. One cannot be dealt with
without simultaneously dealing with the other. Yet the two issues of environmental degradation and
global poverty continue to be dealt with separately.The extent or the depth and breadth of social
inequities and environmental unsustainability in the global economy increased gradually over the first
100 years of steam-driven technological revolution. They intensified to the present intolerable levels
during the past 100 years of fossil-fueled technological revolution also referred to as the industrial
revolution. During this period they became inextricably linked as well in a cycle with the rich getting
richer and the poor getting poorer, with intensifying degradation of the environment. Global warming
is the ultimate environmental degradation and global poverty the ultimate social injustice. During this
200-year long technological revolution the three disciplines of science, engineering, and economics
made significant progress in theory and practice to become highly complex disciplines affecting all civil
societies and creating economic growth. However, this economic growth has largely been inequitable
around the world often causing social, political and military conflicts. Most economists have realized
though that only equitable economic growth can minimize conflicts and provide true social progress in
a civil society in terms of individual freedoms, gender and ethnic equality, access to education,
democratic governance, public services such as clean water, sanitation, roads and transportation and
so on. For example, in 2008, a new international group of ecological economists is formed to promote
social equity and environmental sustainability in global economy. Fortunately, the three disciplines of
science, engineering, and economics have together moved forward the technological revolution to the
next or the third phase of technological revolution commonly referred to as the digital revolution. In
less than two decades, the digital revolution has created a positive impact on the economy of all
nations because it empowers individual citizens to take action at both individual and collective levels
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for their individual and collective well-being. This ongoing digital revolution creates an opportune time
for taking coordinated global action on climate. If America takes the first steps to transition the
American economy by a date certain to a clean energy economy that is socially equitable and
environmentally sustainable, the American national conversation would serve as a model for other
nations to develop and implement their own plans of action on climate. Another reason the American
national conversation would serve as a model for other nations is that for the first time since the Great
Depression, the issue of social equity has become important again in America as a result of the Great
Recession that began in 2008. Columbia University’s Nobel Laureate professor of economics Joseph
Stiglitz addresses this issue of social equity in his new book The Price of Inequality — How Today’s
Divided Society Endangers our Future. In examining this income inequality in America, Prof. Stiglitz
looks back only 30 years to propose regulations to not repeat that history. That is a welcome move. But
looking back only 30 years is not sufficient unless it is done as part of looking back 200 years to
understand the two wrongs of the global economy - social inequity and environmental unsustainability
— 5o as not to repeat that history in newly developing economies of other countries. Unfortunately,
during the past two decades, with the end of cold war, the business-as-usual (BAU) global process of
economic growth that also creates economic inequality and environmental degradation has taken roots
in major developing countries such as Brazil, Russia, India, South Africa, and China (abbreviated BRISC
countries). They have put to work their own large number of capable scientists, engineers, and
economists, to pursue export-driven local economy in the larger BAU global economy. These scientists,
engineers, and economists are well connected with their counterparts in the BAU global economy.
Though it seems there is strong economic growth in BRISC countries, it is only benefitting those able to
participate in the export driven economy thus increasing economic inequality there. In addition, this
BAU economic growth in BRISC countries is increasing their share of greenhouse gas (GHG) emissions
and further degrading the local environment of the respective countries (as well as the world’s). China
today is the largest GHG emitter surpassing America and the Chinese air pollution drifts all the way to
the American West Coast. This BAU global economic process that makes prosperous only 20% of the
global population cannot be sustained to raise the income of the remaining 80% of the people. In view
of this global economic integration of all major BAU economies, Prof. Stiglitz's prescriptions for
reducing economic inequality in America by focusing only on regulating the capital in America is
unlikely to work. The social and environmental impacts of the BAU global economy in developing
countries also need to be taken into account. Prof. Stiglitz does mention in passing the globalization
issue in a section of the last chapter titled Tempering globalization: creating a more level playing field
and ending the race to the bottom where he writes:In reshaping globalization, we have to realize that
there has occurred a race to the bottom from which we have all suffered. The United States is in the
best position to stop this (if its politics would allow it); it can fight for better worker rights and
conditions, better financial regulations, better environmental conditions. But other countries, working
together, can also fight against the race to the bottom.Based on the state of global politics during and
after cold war, Prof. Stiglitz makes a valid point above that the US is in the best position to influence
global economy but it would have to be through a different process than the BAU process in place
today. Meaningful action on climate and social equity first requires a consensus of scientists,
economists, and engineers nationally and globally on how to transition the BAU economy into a clean
energy economy before meaningful debates can occur on these issues at the national and global
political levels. The inclusion of social equity issue in the climate conversation makes participation of
economists in the climate conversation as essential as participation of scientists and engineers in multi-
disciplinary teams as recognized by ASCE and in collaborative process sought in the NCA. 4.3 The
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Voluntary Consensus Process of Decision-making DefinedFor the public to support political action on
climate, the public needs to know the consensus opinion of scientists, engineers, and economists on a
plan of action on climate. In the absence of such a consensus opinion the space between science and
the public is being filled by journalists, bloggers, non-profits, lawyers, and non-expert policy wonks with
piecemeal developed, incomplete, and misunderstood information confusing the public and politicizing
the issue. The UN IPCC technical level process gained its credibility around the world because the IPCC
team operated with well established rules for approval of its technical documents. Most engineering
journals published by technical committees of engineering societies follow a well-established peer
review and approval process for accepting papers for publication. In contrast, the standards engineers
implement in actual engineering practice are developed in a more stringent consensus approval
process for protecting public safety, health, and welfare. This consensus process, well known to
American engineers but not to scientists and economists or the general public, is defined in this
section.This consensus process is a rigorous well-defined process with rules of committee balance,
rules of evidence, rules for reaching a consensus by a formal balloting process, rules on public
comments, and rules on resolution of objections. Any industry or government agency can form its own
consensus standards process managed by an independent secretariat accredited by the American
National Standards Institute (ANSI). The ANSI “has served in its capacity as administrator and
coordinator of the Unites States private sector voluntary standardization system for more than 90
years.” 15 There is something to be learned from the consensus process engineers follow in developing
their consensus standards for building construction. For example, there is no building safety
department in Washington, DC or in State capitals. Building regulations are developed by architects and
engineers in a well-established and tried voluntary consensus process for incorporation in legislation by
local building departments. Because these consensus building regulations represent the consensus of
the three interests in the market: the producer interest, the consumer interest, and the public interest,
the regulations are rarely challenged in the legislative process and are always relied on by the courts in
litigations involving malpractice suits against industry and professionals.The effectiveness of this
private sector consensus process for developing standards to protect the public interest has gotten the
attention of the US Congress and the Office of Management and Budget (OMB) in the Executive
Branch. The US Congress mandated in 1995 that federal agencies “shall use technical standards that
are developed or adopted by voluntary consensus standards bodies.” 16 In 1998, the OMB, following
on Congress’ mandate, issued a document that defines the goal for agency use of consensus standards
as follows: “When properly conducted, standards development can increase productivity and efficiency
in Government and industry, expand opportunities for international trade, conserve resources,
improve health and safety, and protect the environment.” 17 In the private sector new consensus
standards organizations or groups are emerging to fill the need for stakeholders to reach consensus
decisions on sustainability issues such as energy and resource conservation. Among the stakeholders
are those who benefit as producers, those who benefit as consumers, and those who look out for the
public interest. In each of the three interests there is diversity of stakeholders often with conflicting or
competing interests. For example, the producer interest includes the capital and labor with internally
conflicting interests between them. The consumer interest includes the chain of middlemen between
the point of production to the point of consumption with internally conflicting interests. The public
interest includes those who pay the social costs looking for just compensation, those who oppose the
environmental costs looking to protect the environment, and those who seek to protect the public
safety, health, and welfare including regulators at all levels of the government.On the climate issue a
consensus process of decision making by the stakeholders has not emerged. We have experts in two
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key disciplines pursuing their own concerns in two separate tracks both looking for systemic changes in
the BAU economy. The climate scientists would like to phase out over time existing and new fossil fuels
and transition the BAU energy economy to a clean energy economy. The macroeconomists would like
to make the BAU economy socially more equitable. Independently and separately they both reach out
to the general public to influence the policy to address their concerns. This approach invariably
politicizes their legitimate concerns in the absence of reliable information on a plan of action to
address their concerns directly at a political level. Their concerns are best discussed jointly with
engineers in a voluntary consensus process engineers follow to engage all the stakeholders in making
consensus decisions for public safety, health, and welfare. Climate change is a more serious issue of
public safety, health and welfare than, say, the issue of building safety during a hurricane or
earthquake. So, climate change deserves to have similar consensus of experts in science, engineering,
and economics in decision making. The scientists, engineers, and economists would work together to
gain the confidence of the public on a plan of action to usher in clean energy economy with social
equity and environmental sustainability, phase out dirty energy by a date certain, and adapt to climate
changes already underway.

The purpose of this voluntarily developed consensus information on climate action is meant only to
inform the public so as to help the public to take whatever political action deemed fit for the digital
age. Hopefully, with greater rationalization of global energy markets that exists today the consumers
and the markets themselves would move voluntarily too to take action on climate based on this
consensus information not requiring any legislative mandate thus speeding up the implementation. 4.4
From the Business as Usual Energy Economy to A Clean Energy EconomyAt a time when the American
public is demanding action on climate change, the following three headlines18 sum up the business-as-
usual (BAU) global energy scenario:e With China and India Ravenous for Energy, Coal's Future Seems
Assured — Accords on global warming have had little impact on coal.

e Shell Bets on a Colossal Floating Liquefied Natural Gas Factory off Australia — Moving onshore
processing to a remote ocean field.

e U.S. Is Forecast to be No.1 Oil Producer — by 2017 and a net oil exporter by 2030 says an IEA report
which “confirms that, given the current policies, we will blow past every safe target for
emissions.”Complicating the American conversation on climate are the two new sources of
unconventional fossil fuels — the tar sands oil and hydrofracked oil and natural gas —in potentially vast
quantities. They are being pursued by the BAU energy industry which is now on steroids with existing
and new fossil energy sources overcoming the “peak oil” fear of just five years ago. The BAU energy
interest is again in control of the global and national conversations on energy in the absence of credible
progress on ground on clean energy and by projecting the new sources of fossil fuels as the transition
fuels to clean energy economy that would provide much-needed jobs during the ongoing recession and
much-desired energy independence. The opposition in the country to these two new sources of fossil
fuels is growing. With regard to the Canadian tar sands oil pipeline known as the Keystone pipeline, the
prominent climate scientist Dr. James Hansen said19 "If Canada proceeds, and we do nothing, it will be
game over for the climate." Dr. Hansen explained: “The concentration of carbon dioxide in the
atmosphere has risen from 280 parts per million to 393 p.p.m. over the last 150 years. The tar sands
contain enough carbon — 240 gigatons — to add 120 p.p.m. Tar shale, a close cousin of tar sands found
mainly in the United States, contains at least an additional 300 gigatons of carbon.”Similarly, if the US
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N-E states proceed with hydrofracking for Marcellus shale gas on a large scale, it too would be “game
over for the climate” because frack gas has the potential for methane leakage from pipes and from the
fractured rock in leakage rates (> 1%)20 that would make frack gas dirtier than coal, unsuitable as a
transition fuel to clean energy economy, and far exceed the concern over the climate impact from the
tar sands oil. There is strong indication in the near term that Canada would proceed with tar sands oil.
BAU energy industry is already busy in North Dakota beginning to extract local shale oil. “As long as
prices stay above $60 a barrel or so, oil will be a mainstay of the North Dakota economy for a
generation or more.”21 Similarly, hundreds of frack gas wells are being drilled in some N-E states.
Social and environmental impacts on ground are being felt that were not anticipated by local
supporters of the BAU energy industry dividing the local civil society. Whether these new natural
resources are actually a blessing or would prove to be a curse in the long run is being questioned now
by local people apart from the climate and environmental concerns of outside activists. Protests
against frack gas have resulted in two documentary films and many law suits. Protests against tar sands
oil too would follow once the project proceeds along more than a thousand mile long pipeline.
Thousands of comments are received during the public comment periods of the state and federal
agency attempts to write regulations for safe extracting of frack oil/gas and tar sands oil. It is unrealistic
for any regulatory agency to resolve conflicts on social and environmental impacts of new technologies
without consensus opinion of scientists, engineers, and economists.Dr. James Hansen said19:
"President Obama speaks of a 'planet in peril,' but he does not provide the leadership needed to
change the world’s course. Our leaders must speak candidly to the public — which yearns for open,
honest discussion — explaining that our continued technological leadership and economic well-being
demand a reasoned change of our energy course. History has shown that the American public can rise
to the challenge, but leadership is essential.” It is true that the public yearns for open and honest
discussion not only on these two new sources of fossil fuels but also on a plan of action on climate. But
the public would need a lot more credible policy level information from President Obama than it now
has to rise to the challenge of changing our energy course. Until then President Obama’s energy policy
is likely to remain “all of the above” and the president has said “that a national conversation on the
topic was needed.” Given the very short time the new fossil fuels have been part of the national energy
scene and given how serious and contentious the implications are socially, economically, and
environmentally, it is essential to include the new fossil fuels in the conversation on climate. The public
needs to know the consensus opinion of scientists, engineers, and economists on what the social and
environmental costs of extracting these resources are that are paid by the public and what are the
lifecycle costs of alternative clean energies. This information will help the public to determine what
limited short-term role these fuels would have in a broader long-term plan of action to usher in clean
energy economy. Transition to a clean energy economy involves energy conservation and clean energy
supply. Much of the ongoing energy conservation activities are valuable initiatives which, if pursued as
part of a national plan of action, can reduce as much as 60% of American energy demand by 2030 in
estimation of some. The balance of 40% energy we currently use would have to be provided by
greening of our energy supply infrastructure itself. Consensus of scientists, engineers, and economists
on clean energy science, technologies, and economics is lacking resulting in the current inaction in
clean energy supply to replace fossil fuels. “It’s absolutely not true that we need natural gas, coal or oil
— we think it’s a myth,” said Mark Z. Jacobson, a professor of civil and environmental engineering and
the main author of the study, published in the journal Energy Policy. “You could power America with
renewables from a technical and economic standpoint. The biggest obstacles are social and political —
what you need is the will to do it.” 22In summary, to overcome the social and political obstacles and
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find “the will to do it,” the American public requires the consensus of scientists, engineers, and
economists on a plan of action to phase out fossil fuel energy by a date certain to usher in clean energy
economy with social equity and environmental sustainability, and adapt to climate changes already
underway. 5. ConclusionsClimate change is a global issue. The global conversation on climate at the UN
began in 1988 but is stalled at the political level seen now as merely a sideshow to climate initiatives at
national levels. The technical level conversation at the UN by scientists and engineers has produced
significant knowledge base for all nations to take action at national level to reduce greenhouse gas
(GHG) emissions. The American conversation on climate led by American climate and environment
scientists is the most advanced of all nations although it has not coalesced into a national conversation.
One of the reasons for stalled global conversation on climate at the UN is that the global conversation
on global poverty occurs separately at the UN and is not linked with climate conversation. This is true
for all nations where macroeconomists lead the conversation on income inequality independently of
the work of their scientists and engineers on climate at home and at the UN. Historically the two issues
of social inequity and environmental unsustainability are linked in the global economy during the past
200 years of technological revolution that brought prosperity to only 20% of the global population
deepening poverty of the rest and creating intolerable environment degradations. The business-as-
usual economy fueled by fossil fuels must be transitioned to clean energy economy by a date certain to
become socially equitable and environmentally sustainable. Consensus of scientists, engineers, and
economists on clean energy science, technologies, and economics is lacking resulting in the current
inaction in clean energy supply to replace fossil fuels by a date certain. American engineers are an
untapped resource for taking action on climate change. They have separately conducted their own
conversation on the issue of sustainability of our high-tech and resource-intensive global economy and
on the need to make global economy both environmentally sustainable and socially equitable.
American engineers have recognized also the need for multi-discipline team of scientists, engineers and
economists to address both social equity and environmental sustainability of our global economy.
American engineers have prior experience of over 100 years in developing consensus of three interests
in the market — the producer, the consumer, and the public — to protect public safety, health, and
welfare in our high-tech economy. Similar consensus decision making process on climate action is
necessary with participation of scientists, engineers, and economists to develop a plan of action to
transition to clean energy economy by a date certain that would also make the economy socially
equitable and environmentally sustainable. Such a consensus plan of action is essential for American
public to also address the issue of new unconventional fossil fuels and move forward the climate issue
to a political action.American process on climate action is likely to become a model for other nations in
the ongoing digital revolution to transition the global economy to clean energy economy by a date
certain to also become socially equitable and environmentally sustainable. 6. References 1. The Nobel
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The caption to this figure is not clear. First, it would be good to know the current usage or production
capacity (MW) for each of the southwestern states. Then, it should be indicated whether the figure

20.
Southwe

Fig. 20.3
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We appreciate the suggestion, but
space is limited. The author team has
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listed for each state is the current or potential installed capacity of alternative energies, or what it st deliberated and agreed on the most
would take to achieve 80% emissions reduction. And, is there any way to estimate what this would important information/illustrations to
cost. include. The caption has been
corrected to clarify that this is
potential capacity, since the time for
the reduction is 2050.
James ||Adcock 21. 748 (|21 |[The text has been revised to
Typo word "fo" should apparently be "of" Northwe incorporate this suggestion.
st
Nancy [|Cho 17. We greatly appreciate your positive
Southeas comment about our report and hope
Wouw, if this is what happens exactly, these predicaments are very unnerving. Although | am aware that . P P
. ; . . o e . tand that you find the content useful.
the weather is in the grand scheme impossible to predict exactly, these predictions are still frightening. Caribbea
n
Rand Moser 1. 3 Thank you for your comment.
v | enjoyed the bold statements of this page. Particularly that climate change is occurring and that the Executive 4 ¥
symptoms such as record high temperatures are likely to increase.
Summary
Randy (|Moser . . . . . 1. 6 Changes have been made to the
It seems that mitigation and adaptation would be major components and the ultimate goal of this . .
. . . . . . . Executive structure of the Introduction to
report. With their current placement on this page and in the chapter it seems like they could easily be . oo . N .
. e . o . . . Summary identify "framing issues" and point to
overlooked. Perhaps having mitigation and adaptation appear earlier in this chapter, using formatting . . .
. . . L . where important topics are discussed
such as bolding them or creating a heading to highlight them more than just the quotes. .
in the report.
Randy (|Moser 17. 603 We greatly appreciate your positive
Southeas comment about our report and hope
| found the confidence level diagram coordinated with the bolded text statements were very effect in . P P
o : ) tand that you find the content useful.
communicating the message threat of sea level rise to the southeastern regions of the US. Caribbea
n
Dale McCaul 4. Energy||4.2 178 Human behavioral change is implied in
ey Supply some of the adaptation actions in
and Use Table 4.2, but not directly stated. In
Impact of human behavioral change (likely or unlikely) is not taken into account on this table. Most of . .y
. . response to this suggestion, we have
the actions taken are focused on technological and emergency procedures - the results of human - .
. . . . - revised the sentence in the Table 4.2
behavioral both in preventative and reactions are worth considering for further study. .
Caption to convey that human
behavioral change by consumers can
also promote resiliency.
Dale McCaul 4. Energy 170 The topic of energy poverty is complex
ey Supply as it requires a multidimensional
Discussion of energy needs and costs are excellent but do not describe the entire picture. These and Use analysis of projected increases in

changes in demand are also likely to have an adverse impact on low-income communities and areas of
energy poverty. This is both and economic and equity concern that should be addressed.

cooling days and local energy costs,
among many other things. It is beyond
the scope of this chapter due to page
length limitations.
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Matthe ||Getchell 4. Energy The charter and focus of the National
w Supply Climate Assessment (NCA) Report
and Use (including the scope of the energy
chapter) is on impacts of climate
change, rather than issues relating to
mechanisms to reduce greenhouse gas
This chapter was written without significant contributions from non-economist social scientists, and as emissions. Carbon emission reduction
a result, the "human element" is lacking from this draft of this chapter. This chapter, and the report as (mitigation) opportunities are
a whole would benefit a great deal by emphasizing a mitigation approach FIRST, in addition to an primarily addressed in Chapter 27 -
adaptation approach SECOND. The priority to "Reduce Energy Demand" should be first and foremost, Mitigation. Note that improvements in
and should emphasize consumer change in behavior. The United States uses more energy per capita efficiencies in energy, cooling,
than most of the world, in large part due to the consumerism-driven culture of use-use-use. This has an manufacturing, irrigation and water
enormous impact on energy usage and climate change-related emissions and should be distribution/reuse are identified in
targeted.Additionally, it would behoove the committee to take into account so-called "sanctuary areas" Table 4.2 of this chapter as Adaptation
in the country which anticipate seeing a rise in population due to intra-country migration caused by Actions in the Energy Sector.
climate change. Regions such as the Pacific Northwest are projected to continue to have comparatively Regarding the second comment, there
mild climates as other regions in the country experience significant changes, so they will be more are numerous factors that may cause
enticing to live in. This will have an impact on demand as well, and needs to be anticipated.Thank you migration within the U.S., including
for the good work. proven factors such as economic,
demographic (retirement) and
regulatory. While climate changes may
be a factor in the future, credible
studies establishing where and what
those migration patterns will be were
not submitted to the NCA.

Ricardo ||Alvarez |[[No mention is made in this chapter of the natural causes that drive climate change. This may leave Introduct This is a good suggestion and changes
most of the general public with the impression that all climate change is caused by human activity, ion: have been made in response. There
which is of course incorrect. Letter to have been warming periods in the

the past, but the only explanation for
| suggest adding a phrase to paragraph 1 to the effect that natural processes at work for million of American warming observed now is human
years have caused the Earth's climate to cycle between warmer periods and ice ages, but that the People activities. Since the Eocene, the Earth
current period of warming has been getting warmer at an accelerated pace under the effect of human has been cooling, but human activity
activity. has reversed this trend.
This would give a more balanced and correct picture of what is driving climate change.
Ricardo ||Alvarez |[Ref: page 4, lines 33,34: 1. A change has been made to the
Executive language to clarify this.
the reference to five million Americans living within four feet of the local high-tide level is confusing. Is |[Summary
this a reference to four feet in elevation OR four feet in horizontal distance to the farthest landward
reach of the water line at high-tide? Depending on which it is, the five-million figure may be
significantly different.

Ricardo [|Alvarez |[Ref: page 5, line 6"...cost, benefits and risk of available response options.."This section could be made ||1. The authors believe the current
stronger by referring to either "adaptation" or "preparedness" options, which imply actions taken now ||[Executive language adequately communicates
or soon to prepare or adapt to future changes before they happen, instead of responding, which Summary their intent - mitigation is also a
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| || ||imp|ies doing something after change has taken place. || |response option, but it is not reactive.

Ricardo | Alvarez Ref: page 6, lines 8 - 10....adaptation to better respond to new conditions..."Again the impression here . The authors believe the currer!t
is of doing something after the fact....By definition adaptation consists of measures taken to reduce the Executive Iangu'age adeqtfa.tely' commumcates
potential for damage from future impacts. Summary their intent - .mltlgatlc.m'ls alsoa .

response option, but it is not reactive.

Ricardo [|Alvarez ||Ref: page 6, lines 10-11...mitigation and adaptation are linked, in that effective mitigation reduces the ||1. This language has been amended and
need for adaptation...This is the wrong message to send, and it is something that has carried from Executive a new section has been added to the
previous reports.Mitigation and adaptation become effective under vastly different timelines. Summary Executive Summary on topics for
Mitigation measures such as emissions' reduction may produce meaningful results over hundreds if not future National Climate Assessments.
thousands of years. On the other hand, adaptation measures taken today of in a year's time become This section addresses the need for
effectively immediately in reducing the potential for damage from expected future impacts. The more knowledge on the topic of
reference to a reduction in the need for adaptation is the wrong message to send, it does not add to interactions between adaptation and
the value of the assessment and, in my opinion, it should be deleted. mitigation.

Ricardo [|Alvarez ||Ref: page 6, lines 35, 36".....building codes will likely need to be updated..."This comments ignores the ||1. The point made here is that building
fact that building codes, and not all communities have them, are about establishing minimum Executive codes and land use planning decisions
requirements for building design and construction. Also most codes, including the most stringent, do Summary do need to be amended to enhance
not even address issues of sea level rise, storm surge A much stronger and needed message would be preparedness.
that building codes will need to be radically changed in order to catch-up with the science and to
empbhasize building performance, rather than minimum requirements under expected impacts.

Ricardo [|Alvarez |[Ref: page 9, lines 6,7"....are already resulting in damage.."this gives the impression that this is a recent ||1. This is a good point, and changes have
development, when in fact we have seen damage to coastal infrastructure and built-environment from ||Executive been made to the language.
storm surge for hundred of years, or at the very least for the 150+ years since we have kept records of |[Summary
land-falling hurricanes. The correct message is that damage caused by storm surge and wave impact on
the coastal built environment is being exacerbated, and more rapidly so in recent years, by sea level
rise driven by climate change.

Ricardo ||Alvarez |[Reg: page 10, lines 25 - 28This would be a lot stronger and clearer if we add words to the effect that..... 1. There is a report finding on
"..reduce the potential for damage to the built-environment and supporting infrastructure"After all, Executive infrastructure that emphasizes your
almost the totality of human activity is sheltered in components of the built environment and it also Summary point...based on several chapters in
requires a functioning infrastructure. the report.

Ricardo [|Alvarez ||Ref: page 11, "COAST"there is a reference to "water supply infrastructure"This would be clearer and 1. This summary statement needs to be
stronger if the following language is added: "....water supply, water management, and waste water Executive kept short, but the point is made
treatment infrastructure, are increasingly..."This refers to how water management infrastructure Summary clearly in the water chapter and the
designed for flood control is losing its effectiveness as sea level rises . Also waste water treatment infrastructure report finding.
plants in coastal location, which are gravity dependent for influent are becoming much more
vulnerable and less effective because of sea level rise

Ricardo ||Alvarez ||Ref: page 16m lines 33,34"....more effective mitigation measures can reduce the amount of climate 1. A new section has been added to the
change and therefore the need for adaptation in the future"Please see my comments to page 6, lines  ||Executive Executive Summary on topics for
10-11This is an incorrect statement and the wrong message to send to the public. The timelines for Summary future National Climate Assessments.
adaptation and mitigation measures to become effective are separated by several orders of magnitude. This section addresses the need for
An adaptation measure implemented today becomes effective immediately against an anticipated more knowledge on the topic of
impact, but it may take hundreds or even thousands of years before the reduction of GHG emissions interactions between adaptation and
actually result in a reduction in the rate of global warming and even longer for that to reduce the rate mitigation and mentions the different




emergency room visits for asthma, and lost school days is expected" very unsettling. This is something
that | had not yet considered when imagining the future possibilities of climate change. Yet, it makes
perfect sense. | am leery how this will pan out with the new addition to mandated healthcare and there
already being such a strain on the healthcare system. As mentioned in the article, a good majority of
the people affected the greatest by climate change are the poor, it makes me wonder how a poor
population flooding hospitals even more than they do now, will effect our healthcare system.
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| ||of SLR. This message actually weakens the assessment report and should be deleted. | || |time|ines.
norman (|hol 2. Our A statement about the basis for the
4 The entire report fails to address the most important issue of all. That is the stresses added as a result . . .
. . . o . . . . Changing scenarios used in the assessment has
of the growing global population. Climate change is simply a manifestation of population. With the UN . .
o - . N " - - Climate been added to the chapter (in the box
predicting a 10 billion population by 2100 under a "replacement" scenario, the fact of 3 billion more . .
) . describing the models used in the
people will prove catastrophic.
assessment).
norman (|hol . . . 18. Although the comment suggests a
¥ In comments about the future corn crops, there is no mention of Hertel's work and the potential ; ug - ues
. . Midwest good specific example, the authors
movement of the corn belt to near the Canadian border. Hertel also discussed the need for seed L
. . feel the existing examples are
tolerant of 6 F higher temps. These views should be part of the report. .
appropriate and adequate.
Jordan ||Arriazol [|The executive summary hits on every environmental front, not just heating of the earth, which really 1. This is a good point, an additional
a will convince skeptics the true damage of global warming. However simply stating this fact is not Executive paragraph about evidence and some
convincing enough, we need more solid numbers and in the summary there was only two graphs that ||Summary new figures have been added to the
show climate scenarios. The summary should have multiple graphs that shows spikes in recent history Executive Summary.
of natural disasters linked to climate, actual graph in ice recession all of these and more alongside
predictions for climate in the future. All the summary really needs to make a steel solid argument is
more concrete numbers along with the already powerfully convincing statements.
Jordan ||Arriazol [|The chapter over Southeast and Caribbean is extremely convincing, there are so many irrefutable 17. We greatly appreciate your positive
a graphs used in just the first few pictures of this chapter its scary. There is so much data observed that ||Southeas comment about our report and hope
simply cannot be ignored by skeptics of climate change, and not only the graphs but the actual satellite |t and that you find the content useful.
images of Louisiana over the years which | cannot comprehend how others can ignore this. Extremely ||Caribbea
solid chapter, i wouldn't change anything except keep hitting people with hard data even more. n
brentt ||kasmiski||l should star off by saying that I'm a student doing this for an assignment. I'm by no means an expertin ||1. Thanks very much for your comments!
e climate change. However, | am not totally ignorant of climate change either. | should also say that | Executive
have only read this one chapter, the executive summary. I've also never done a comment like this Summary
before, so I'm not sure what to write about.From what | have learned in my class on this topic,
everything | have read here seems to go along with it and be about the same as what we have been
reading from IPCC reports and our books, as well as other reports the teacher finds. Congratulations on
what you've got so far, | can't even imagine working with a group of over 240 people. Also, in
Crosscutting Themes and Issues section 4, Thresholds..., the second sentence starts with "Same
changes..." | think this may be a typo and it should be "Some changes...".
Brianna ||Buchanal|l thoroughly enjoyed this section in particular as | am a resident of this region. And while its quite 17. We greatly appreciate your positive
n sobering to read, it was very insightful. If people do not fully know of the problems we are facing, it Southeas comment about our report and hope
makes it very difficult to solve them or learn to adapt to them. | found the part detailing how, "Ground- (|t and that you find the content useful.
level ozone is projected to increase in the 19 largest urban areas of 17 the Southeast, leading to an Caribbea
increase in deaths (Chang et al. 2010). A rise in hospital admissions 18 due to respiratory illnesses, n
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Nicholas||Colaross||, ., ,. ] . . . . . . 18. This is a good suggestion, but outside
! . With respect to figure 18.1, | notice that there are two higher variances just prior to 1935. Assuming ; Is1sag uggesti .u st
i . - . . . Midwest the scope of the report which assesses
that these spikes could be contributing factors to the dust bowl, is there a potential that despite . .
. . . . . . . available literature. Such a study could
improved farming techniques there could be a repeat disaster in the future? Is it possible to calculate .
o . . . . . be conducted for the next report in
the length of time it would take at consistently increasing temperature, coupled with decreasing water . . .
. . . . ] 2017, in which case, it could be
supplies before a dramatically dry region's dirt begins to loosen substantially?
reported upon.

James ||Parten |[|Unless we do something, humans are going to negatively affect the climate so severely that human 1. Thanks very much for your comments.
health will be a prominent issue. There will be an increased risk of heat stress, the lack of clean air will ||Executive Many of these topics are included in
cause lung problems. Not to mention the water diseases. Food security will also be threatened. We Summary this report, but this is a scientific
need global action on a large scale to reverse this problem. asseessment, not a policy document.

Winston||Tieu 19. Great We greatly appreciate your positive

Plains comment about our report and hope
that you find the content useful. Such
a split of the great state of Texas
First off, | am pleased with the level of analysis in this chapter and thank the authors for their occurred in the 2009 report, but
time.Texas is a massive state that has varying regions. Should the classification of states be further stakeholder comments prior to the
divided by the local climate of the regions in the state? For example, couldn't west Texas be part of the current assessment process were clear
Southwest, the panhandle under the Great Plains, and East Texas and the coast be under the that we should follow geopolitical
Southeast? boundaries rather than regional
climate. We attempted to capture the
noted distinctions within the text
where possible, given space
constraints.

Kerensa ||Schantz 4. Energy The charter and focus of the National
| would like to see more information in this section on how sociological impacts of climate change will ||Supply Climate Assessment (NCA) Report
affect energy supply and use. For example, increased energy needed to irrigate fields would lead to and Use (including the scope of the energy

inflated food prices. How will this affect those in developing countries? How will inflated food prices in
combination with inflated energy prices, increased infrastructure damage because of extreme weather
events, need to improve resiliency to infrastructure, increased health problems including lung cancer
from indoor cooking, and other impacts, affect energy supply and demand? Will these things lead to a
decrease in overall productivity in developing countries, so a decrease in energy supply and demand, or
will these things lead to an increase in demand as they try to cope with these problems? Will these
problems lead to a decrease in the rate of population growth or will having less money to spend on
education lead to an increase in the rate of population growth? How will these things affect the
expected life span of different populations, thus the energy demand. How will increasing poverty due
to multiple sociological impacts affect the overall efficiency of energy systems? Will more poverty lead
to increased dependence on traditional biomass? How will forest degradation further affect the
climate/energy prices/ecosystem health/energy supply and demand? Although sociological impacts are
difficult to study and interpret, they will, without doubt, have an astronomical effect on our energy
supply and use. Sociology is so relevant to this chapter, that it does not make sense that we would
leave it out. Even though predicting how people will behave is complicated, | think that attempting to
answer some of these questions would lead to more long-term, effective solutions to the problems we
are facing.

chapter) is on impacts of climate
change, rather than issues relating to
mechanisms to reduce greenhouse gas
emissions. Carbon emission reduction
(mitigation) opportunities are
primarily addressed in Chapter 27 -
Mitigation. Note that improvements in
efficiencies in energy, cooling,
manufacturing, irrigation and water
distribution/reuse are identified in
Table 4.2 of this chapter as Adaptation
Actions in the Energy Sector. The cost
of energy is influenced by numerous
factors — as discussed in the “Future
Energy Systems” section of the
chapter. A detailed assessment of the
role that increased energy use due to
climate change impacts alone —
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separate from simultaneous changes
such as the availability of lower cost
natural gas or solar energy - is complex
and beyond the scope of this chapter.
Finally, a deep assessment of impacts
to countries outside of the U.S. is not
included in the NCA.

Sophie |[Slater ||Being a student at the University of Texas at Dallas, | have a small amount of knowledge when 1. It is great to hear from you, and likely
addressing climate change. As | read through this Executive Summary, many new facts became clear to ||Executive you will find more information related
me and increased my interest and knowledge in the world’s climate. This is a great primary effect of Summary to your comments in the health
the paper, since spreading awareness of the climate and all its influencing factors is imperative if chapter and in the Great Plains
humans are to succeed in reducing their effect on the environment. The summary has near-perfect chapter of the NCA.
organization; finding what | wanted to know was easier than expected. Each point is introduced, then
given its own section of emphasis further in the assessment. Nearly all the points are clear and
explained effectively. The Executive Summary, in itself, provides sufficient information for the common
person to understand the climate’s current and future situation. | only have one or two suggestions in
possibly improving the summary. While addressing human adaption to climate change, “insects that
spread disease” are mentioned. Given that seemingly no information is provided about how infected
insects are related to climate change, perhaps it would be in the writers’ favor to explain a little more.

Are insects going to be a problem regardless of climate, or is the climate change increasing the chances

of the spreading of disease through insects? And if the climate change is affecting insects, how and to

what extent is the effect taking place? | understand this is merely a summary, and this point may be

explained in its appropriate chapter. However, since most points in the summary are explained, it may

be best to explain this as well. My only other suggestion has less to do with the Executive Summary,

and more to do with the evidence behind the assessment. | live in north Texas, and in my experience,

Texas has not only gotten hotter, but colder. In addition, Texas has been having snowier Decembers

and Januarys, which was unthinkable 10 years ago. | cannot say | know why this is happening, but it

may be profitable for such a change to be addressed somewhat in the Climate Assessment

Report.Thank you for your time, and | hope | helped!

Kirk Brus 15. 528 (|24 |[Thank you for your comment. The text

Interacti has been edited in regards to this

Somewhere in this paragraph, under subsection titled, Biogeochemistry, Climate and Interaction with |jons of suggestion.

Other Factors, or under Chapter 15 - Biogechemical Cycles, recommend adding the following Climate

statement, ""Ozone is also a secondary pollutant formed by complex photochemical reactions of Change

nitrogen oxides (NOx), Volatile Organic Compounds (VOCs), and carbon monoxide (CO) in the presence |land

of sunlight. Biogeoch
emical
Cycles

kaitlyn ||stacey ||After reviewing the public assesment report, there is one suggestion | have to make. Thank you for your comment.

The draft lacks indepth evidence on why the Federal Advisory Committee believes that recent climate
changes are anthropogenic induced. It would be helpful if there was more data and if the draft included
more information on the sources of data used. (For example, where the data was recorded, what
organization collected this data, why is data reliable/trusworthy?, etc)

Additional explanation of the
attribution of climate change has been
added to the report.
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Overall, however, the draft was very informative and covered a broad range of important topics,
especially the aspect of adaptation, which | believe is too critical at this stage to overlook.

Kerry Mitchell ||| feel that we cannot keep approaching this the way we have in the past and expect different reactions. |[26. In the revised text, we have included
We must teach and the key word is teach the public and private sectors what causes climate change. | ||Decision some discussion of communication but
think you are assuming they know about water conservation, they do not. You see, scientists have Support: the issues of education, training, and
admitted these are complex issues. Governments and businesses cannot internalize this. They must be ||Supporti teaching are outside of the scope of
taught in bite size pieces about what causes droughts and soil erosion. You just can't say climate ng Policy, the Decision Support Chapter.
chnage. Years ago, if you used the term global warming, people backed away- They are still doing this. ||Planning,

and
A paradigm shift needs to have an education component and have INTERNAL TRAINING IN THE ADULT ||Resource
SECTORS on all issues explaining what causes climate change.. This is sorely needed. We need to work ||Manage
education and training in these issues into the corporate and government structures. They are so risk  ||ment
management oriented. So let's take a different approach. We need to address and train in the ROI Decisions
across the board on what sustainability and bringing in why ecosystems working together is key. In the ||in a
corporate and governments culture employees and all of management must take courses on line such ||Climate
as sexual harassment in the workplace, ADOBE training, how to deal with difficult co-workers, etc. We ||[Change
must incorporate these topics into CEU's for all professional licenses- EX: Accounting people need to Context

know about carbon accounting, and environmental accountability- WHAT IF you inserted an e-learning
platfrom that taught, on a very rudimentary level all that contributes to climate change.:Sustainability
and Energy Planning

Planning Policies for Government and Business

Social Responsibility It's Definition and Benefits

Guidelines for Transparency for Stakeholders

Basic Training of Renewable Energy

Leadership and Administration

Green Building / Systems/Materials

Green Building and Renovations Defined

Energy Efficient Systems

Driving Forces for Change

Risks and Benefits of Green Construction

Green Construction Risk Assessments
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Green Certification and Standards

Green Certifications and Standards

Energy Ratings and Audits Defined
Certifications and Energy Standard Case Studies
Green Building Adding to the Bottom Line
Green Supply Chain Management

Leadership, Assessment, and Life Cycle Analysis
Environmental Costs and Benefits

Guiding Your Company’s Plan

Waste Management

Waste Concepts are a Part of History

Tracking and Transporting Waste

Solid Waste Principles

Soil Erosion Issues

What Can Be Recycled?

A Plan to Begin Managing Waste
Transportation / Green Fleet Management
Introduction to Green Fleet Concepts
Alternative Fuel Overview

Green Fleet Case Studies

Green Transportation Saves on the Bottom Line
Sustainable Purchasing Practices

Concepts in Green Purchasing
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Involve Purchasing Departments

Greener Cleaning Practices

Becoming Familiar with Green Cleaning Concepts

Changing Cleaning Practices

Water Conservation

Efficient Use of Water Resources

Water Filtering Options and Storage

Preventing Stormwater Pollution

Environmental Accounting

General Environmental Management System Guidance

International Standards for ISO

Environmental Management System Implementation

Planning for Environmental Accountability

Tracking Carbon Emissions

Waste and Recycling in Food Service

Greener Food Service Practices

Renewable Energy Basics

Introduction Renewable Energy to Government and Business

Identifying Localized Renewable Resources

Waste to Energy Saves Money!All of this contributes to lowering greenhouse gasses. These are
examples of bite size topics. This could be expanded but this is a start-So, wouldn't this type of internal
training help to effect change, catapult the forming of internal committees and cause departments to
change business practices? | think it would. This is available now and courses include core competency

testing, narration and are of high quality. Place these on corporate and government websites globally,
and make them part of compliance internal training programs then the wider public can make better




ASSESSMENT REPORT & HYDROFRACKING February 18th more than 35,000 people converged on
Washington D.C. for the largest climate rally in U.S. history. Governments worldwide as well as our own
locally elected officials owe their citizens a clear plan of action to reduce the greenhouse gas emissions
fueling rising global temperatures. The heavy industrialized mining process for natural gas known as
Hydrofracking or fracking is NOT climate friendly. Methane is a powerful greenhouse gas that leaks
from failed wells, fractured rock and pipelines. Researchers with the National Oceanic and Atmospheric
Administration (NOAA) have confirmed findings of high rates of methane leakage from natural gas
fields. Ranging from 4% in Colorado to 9% in Utah. When these findings are replicated elsewhere, they
would utterly vitiate the climate benefit of natural gas, even when used to switch off coal. ¢ Steel
production is responsible for several billion tones of CO2 emissions per year. Apart from the refining of
metals, the next most important source of carbon dioxide is cement production. These materials are
used in large quantities in the containment and protection of fracking fluids from contaminating
underground aquifers and furthermore, large quantities of cement is used to plug unproductive gas
wells.Steel used in this manner is unrecoverable and can not be recycled. To replenish what the oil and
gas industry has consumed, the steel industry will emit even more CO2 emissions by mining ore for the
manufacturing of more virgin steel. It needs to be mentioned here that the steel industry has started
financing the drilling of fracked wells. Natural gas wells require enormous amounts of steel for miles of
gathering lines and transmission pipes to get the product to market. ® Product water or Flowback and
other by-products from the fracking process produce large quantities of volatile organic compounds
(VOCs) during the entail frack of a well and react with nitrogen oxide and sunlight to form ozone. ¢ In
addition to tones of trucked materials: sand, chemicals, water, cement, steel and heavy machinery
used in the initial start up of each well large quantities of other carbon, methane and VOCs and
nitrogen oxide emissions are also produced from not only diesel trucks but from diesel generators, drill
rigs, transfer stations, condensation tanks and the flaring process of combustible gases at the well. WE
CAN CHANGE THE FUTURE Our elected officials and the public need to agree on spending cuts, tax
increases (carbon tax: the U.S. on a federal level only charges $6.00 per metric ton of carbon emissions
compared to Switzerland's $141.00 p.m.t) and new investments in renewable energy that would be
phased in as the economy improves as well as higher efficiency standards for power plants, buildings,
appliances and affordable electrical vehicles. Building a sustainable society is the greatest challenge
that the world has ever faced. Society has now reached a peak in consumption of materials and the
high living standards of current generations in developed countries have been partly achieved by
borrowing from the future and ignoring the impacts on the environment and generations yet to come.

American communities scared by centuries of industrial pollution and corporate domination as the
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| | |and more "informed" business decisions. || | |
Gabriell {|[Kaminsk Introduct 5 Thanks for your suggestion, but we
a i ion: think the current text is sufficient.
Letter to Mitigation options were not
the documented in the report. Adaptation
Very thorough and explicative. The concepts of mitigation and adaptation were explained, however, | . . P P
> o > . American options were presented, but not
would have liked it if some examples of each were given in the summary. .

People analyzed in the same way that other
scientific topics were addressed. There
is more information on adaptation and
mitigation in the Executive Summary.

tammy ||reiss Subject: Comment #3 - National Climate Assessment Report & Hydrofracking NATIONAL CLIMATE Thank you for your comment, however

policy issues are beyond the defined
scope of the National Climate
Assessment, a scientific document that
provides the basis for decision making,
but does not address policy.
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leading cause for climate change need to take bake the control of our destiny. Please except these
comments for the National Climate Assessment Report. Thank you. Mrs. Tammy Reiss and family

181 Wilbur Hill Road

Unadilla, NY 13849

Felix

Deguilla
.

If we are talking about emission-free, clean energy that is continuous and capable of supplanting fossil
fuels, then the singular solution, in one word, is nuclear. If we want to seriously put a dent on
greenhouse gas emissions and halt global climate change, again the singular solution, in one word, is
nuclear.Not the same uranium-based, water-cooled nuclear technology that we grew up and continue
to live with, but a newer, safer, does-not-need-to-sit-by-a-river power plant. You mean a nuclear
reactor that can be viable in the middle of a bone-dry desert? How can that be? Is that magic? What is
this “new” reactor design? It is called a thorium reactor, or more accurately, a liquid-fluoride thorium
reactor (LFTR, reads as “lifter”), and it was invented here in the U.S. Here are two links:1)
http://youtu.be/bbyr7jZOllI?t=30m16s2)
http://www.youtube.com/watch?v=N2vzotsvvkw&feature=share&lIist=PLIp3Ws-
jomR7zQTPXQGksLFNBhMnAtmPUA tablespoon of thorium has the equivalent energy of a house-size
volume of gasoline. The nice thing about LFTR is that LFTR requires:1. No nine-inch thick steel pressure
vessel;

2. No concrete containment building;
3. No fuel fabrication;
4. No active safety systems;

5. No water for cooling.Wind and solar energy are not exactly clean. They require vast acres of land and
long, land-grabbing transmission lines to bring to utilization. And when there's no wind and there's no
sun, the lights go out. Even with vast government subsidies, wind and solar are adjuncts at best.“The
world desperately needs sustainable, low-carbon energy to address climate change while lifting people
out of poverty. Thorium-based reactors, such as those designed by the late Alvin Weinberg, could
radically change perceptions of nuclear power leading to widespread deployment.” — Baroness
Worthington

Thank you for your comment, however
policy issues are beyond the defined
scope of the National Climate
Assessment, a scientific document that
provides the basis for decision making,
but does not address policy.

Marcus

Petz

| read through the chapter and | think that there should be some clear recommendations from it. This is
actually mandated by the Charter for NCADAC and EO 13514, which both actually call for
"recommendations".With this in mind the recommendations that | think should be made on the basis
of this Chapter are by implication:forest product use for bioenergy - so more investment in bio-energy

SO THIS COULD BE to set energy wood standards (as we have in some places in Europe). | think this is
especially important say with something like wood pellets ? briquettes. As this allows high
environmental processing and burn standards. Such an American standard would help guard jobs and
frame a growing new industry.

STARTER Tarrifs may also be possible for this too, which makes an export industry for American

7.
Forestry

This is a useful policy concept. We will
pass it on.
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workers.better access to practical and timely information for managers
SO THIS requires some kind of management standards and education systems. | guess you have better
ideas as to what might work culturally for you there, but | believe that some thing should be
recommended for this. Here in Austria we have identified several hundred stand types and these are
used to inform through software on management regimes etc. Here in the Forest Engineering dept of
BOKU we also developed an energy-wood supply software to help make decsions. Such DSSes coudl
also be provided with investment for forest owners etc.regulatory requirements may penalize adaptive
or innovative management in the face of climate change - so policy / legal change to be proactive to
climate change not BAU
SO THIS lack of standards in the forestry sector and worse bad standards should recommend a legal
advisory committee for forestry to carry out a legal review. | would recommend this should include the
Canadian and European representation to identify improvements and international standards that can
update and codify factors effecting forestry.l hope these suggestions are useful to you. Of course other
things could be recommended, such as more research into plants that cope with drier conditions or
alternative techniques for moisture retention, but | think the 3 above are the most pertinent to the
direction already investigated.
Tanja Smith  [|After reading the report on the Great Plains, | found that there was not enough coverage on the lack of ||19. Great The text has been revised to
recharge of the Ogallala aquifer and the consequences of irrigation associated with this water source. ||Plains incorporate this suggestion.
Stress on this deposit of ancient water will affect farming communities sooner rather than later and
development of alternative economies must be stressed. Higher penalties for overuse of this vital
resource should be enacted to force farmers to look for other ways to sustain themselves.
Michelle||Oswald 5. 217 The text found under the Key Message
The current text includes the discussion that "Climate data desired by transportation planners may be " . . v " &
. Transpor 1, “New information and remaining
different than the . S -
tation uncertainties” section in the Traceable
Account addresses this comment.
projections generated by regional climate models". This is useful and can be expanded to discuss the .
. . . . . However, given that there are several
need for planning tools and models that bridge this gap such as the CCATT Framework published in frameworks available for adaptation
Public Works and Management Policy (Oswald and McNeil, Dec. 2012). Planning tools and models can ; P
. . . . oo . . planning, we do not have the space to
present a step-by-step process for connecting the risk of impact with specific planning strategies such . .
. . . . . e identify tools and methods. We refer
as assessing the vulnerability of existing and proposed infrastructure and then identifying key . .
. . . o to those interested in a deeper
adaptation practices to address the risk. Identifying recent examples of these tools/models would be .
treatment of adaptation to Chapter 28
valuable. ; .
of this report on Adaptation.
Frank Muller- |[This comment is general and applies to the whole report, therefore it is included here as these issues Thank you for your comments. 1) Since
Karger ||should be included in the Exec. Summary:1) Education (early life as well as continuing) as a required this is an assessment of the state of

process in climate assessment, adaptation and mitigation, is effectively invisible in the report - and yet
it is a problem underlying many of the present issues. Education is buried in CH 29 (Research Agenda)
starting page 1041. This should be close to the beginning and listed as a high priority finding in the
assessment. Climate, in many ways, is in the way we think of it - and this can only improve with
education.2) The summary and report miss emphasis on the combined, synergistic impacts of climate
change and human activities on coastal and estuarine water quality. There is talk of sea level, and the
example of the Mississippi River 'dead zone' (a horrible misnomer) is used a few times. HOwever, there
are people living in estuaries large and small and along the entire coastline, and impacts on coastal

knowledge related to climate change,
an assessment of climate literacy is
one topic that could have been chosen
for inclusion. However, it was not
possible to cover every topic in this
report due to space constraints.
Fortunately, many of the topics you
suggest have been addressed by many
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ecology and water quality are not addressed properly. | think it is easy to highlight this problem in recent publications and programs. The
existing sections.Congratulations to the committee on a very comprehensive report. It is clear that this NCA should serve as an excellent
has taken an enormous and serious effort. foundation for educational efforts in
schools, and the electronic delivery
format is expected to encourage broad
access to the information through
web-based capacity and tools. 2)
Authors across the report have, within
existing space limitations, attempted
to include description of the
importance of synergistic impacts of
climate change and other stressors. A
number of edits were made
throughout the report related to this
suggestion.
Nedal Katbehb 1. 5 21 ||More detail on this topic is available in
ader It is important to indicate the impact of climate change on respiratory system Executive the health chapter... but this level of
’ Summary detail is acceptable in the Exec
Summary.
Nedal Katbehb 1. 5 23 ||This is a good suggestion, language has
ader to add after rich array of: of services and benefits. Executive been modified.
Summary
Nedal Katbehb 1. 5 24 ||This is a good suggestion, but there is
ader to add after drinking water: storage and filtration. Executive limited space to add this level of
Summary detail.
Nedal Katbehb 1. 7 1 It is not clear what change is being
ader to indicate after local: The Territorial Approach for Climate Change (TACC). Executive recommended here.
Summary
Bill Zachma [|[Comment related to both Figure 3.2 and the "Caption": 3. Water ||3.2 112 Following the reviewer comment, the
nn Resource figure was revised to indicate the
My interpretation of both seems that in particular for "Columbia River at Grand Coulee" then with the ||s drainage basins corresponding to the

'Caption’ text it is misleading or at best partial information. The Grand Coulee site represents only
about 1/3 to 1/2 of the basin as outlined in yellow in the figure. Several sub-basins within Washington
state on the east slopes of the Cascade Mtns. are below Grand Coulee. Their years-of-record flow data
when coupled with anticipated climate trends and predictions made by the Univ. of Washington's
Climate Impacts Group for these predominantly snow-melt influenced hydrographs, are not part of the
Columbia River predicitive information at Grand Coulee. | recall the predictions for the Wenatchee,
Entiat, Methow and maybe even the Yakima sub-basins are: there will be climate influenced, negative
(in terms of water delivery needs) changes to these basin hydrographs. Additionally, the very large
Snake River sub-basin, as well as snow-melt influenced basins in Oregaon, also within the yellow
Columbia Basin watershed in Figure 2, are not represented by predictions at Grand Coulee. Instead, |
think the chart for this basin and the predictions should be on the mid-Columbia, at the 'bottom' of the
basin outline, in this case it looks like The Dalles. The same may be said for other representative basins

location of the referenced projections.
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in the figure when and where the reference gage/site is not at the 'bottom' of the watershed, the
lowest outlet, etc. Or, make the 'yellow' of the Columbia Basin, only represent all contributing basins
above the Grand Coulee site. You pick! Thanks for opportunity to comment.

Caleb Marsh 16. 549 |1 1. Thank you for your comments. We
e Over all, the paper is a bit too technical. It would benefit from using less technical language and also ||Northeas will continue to work with the science
by being more concise. t editor to strike the right balances for

this audience.
e While 100-year floods are mentioned repeatedly, a description of these is not given and the effects of 2. The text has been revised to
climate change on such flooding is not elaborated on. Page 557 line 24 incorporate this suggestion.
3. After consideration of this point, we
e Many numeric statistics are used, which is good for backing up facts, but is confusing to read. The still feel the existing text is clear and
paper should probably have less numeric statistics. Page 557 line 16 and 17 (redundant, too many accurate. We have struck a balance
numbers). between quantitative and non-
guantitative information; especially
¢ An effect of climate change not discussed in this section that should be mentioned is the increased given the topic’s importance, this
spread of diseases, particularly in high-population urban areas. Insect-borne diseases are of particular information is sure to be helpful to
concern and should be mentioned in this section. some who prefer quantitative
information.
* The graphics are inconsistent and not always clear. Figure 16.5 needs more explanation. Figure 16.1 is 4. The text has been revised to
clear and does an excellent job of elucidating the various impacts of climate change. incorporate this suggestion by adding
some additional description of
¢ This section focused on human effects, which is an excellent way of ensuring people realize the changing disease risk.
severity of the situation. However, despite mentioning potential economic impacts, economics were 5. The figure has been revised to
not elaborated on further in this section, which was a bit confusing. incorporate this suggestion.
6. Space was too limiting, and analyses
e Despite a graphic used to describe the urban heat island effect, this phenomenon is not described to draw on too few, to do more than
further and adds to the confusion of the section rather than making things clearer. Further explanation point readers to other reports.
on the urban heat island effect should be given, particularly if the graphic is being used. 7. The text has been revised to
incorporate this suggestion.
¢ This section focused primarily on NYC and New Jersey. While these regions are excellent case studies 8. Additional information has been
for the effects of climate change on large urban/coastal areas, other cities in the Northeast should be added to increase coverage of other
mentioned. What are the effects in other areas? Focus more on inland cities than just coastal. areas in the region.
9. Additional information has been
¢ Consistent data from consistent locations should be used in this paper. Again, NYC is mentioned again added to increase coverage of other
and again. However, was data collected from anywhere else? If it was not, data should be brought in areas in the region.
from other places to build the case for this climate change. 10. This was in fact our attention;
hopefully it will be clearer in the
* The messages are not organized clearly and seem to skip around a bit- bolded headings would be very revised version.
helpful. For example craft key messages according to each specific section. 11. Use of a TOC was not permitted in
the standard chapter template - each
¢ There should be a table of contents to make navigation easier in this section. chapter is small enough to be read in
its entirety without needing one.
Lauren ||Gibbs | am writing to address the Northeast Region Draft, and in specific, the Key Message 4. 16. The table is focused on coastal

Northeas

infrastructure and so needs to be
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The document was very well written. It was very clear that it is written for a lay audience. The end of t located near the Key Message on that
the document was when the fourth message started, but during the main part of the report, there topic rather than at the head of the
seemed to be very little talk about what we are doing today, and its importance in the actual chapter. Given the limited space, too
document. The end seems kind of tacked on to the document. They do a very good job, however of much comparison to other regions was
making it clear that they don't know what the effectiveness of the plans will be. Also, there is no Key not a choice. Providing
Message variance used at the end of the fourth message which was disappointing. Also, there was no recommendations for individuals is
explanation of what people, as individuals, can do to fight climate change. policy and so not the purview of this
assessment, and this chapter would
There was no sense of urgency at the end with the Key Messages boxes. It also may have been more not be the locale for it anyway.
interesting to compare the Northeast and the other sections of the US. There was a really good amount
of pertinent research in the report which lends credibility to the document. They ultimately try and find
issues in the document and address them to defuse the situation before the issues come out. There
was a definite feeling of the system not being able to keep up with the urgency. The images need to be
more applicable to the messages and text around them. A better way to organize it would have been to
have the table at the beginning and the rest of document after that then a more prospective
conclusion.
Lauren ||Trutsch |[To Whom It May Concern:Upon review of key element three in the National Climate Assessment, we 16. 1. This draft PDF was not designed as
el found several aspects that both work well in the document and could use improvement. To begin, we ||Northeas the final product, but the report in its
appreciated the document being broken into four key elements. This was helpful to separate the t e-book format will have the capacity
messages and make the reading more manageable. However, it would be helpful if each message were to link the KM's to their descriptive
initially written with corresponding page numbers to direct the reader to their section of interest. text section.
Content according to the message being labeled more clearly is important. This association would help 2. Our hope was that the KM itself was
with organization and comprehension.In each section, it would also be helpful having a key takeaway in the takeaway.
the subsection. This would aid in simplifying the National Climate Assessment as a whole. It would give 3. The text in the section on perennials
the audience exact points to understand and give some direction to the document. Also, bullet pointing has been change to incorporate the
where possible would be important to add some simplicity.Lines 8-10, about perennials, on page 561 suggestion.
were good at explaining what the problem is, but need to tell why this is a problem. Lines 12-14, about 4. We are replacing this graphic as
the deer population did a good job explaining what the problem was and why it is a problem. It was suggested.
helpful having the format of detailing the problem and explaining why it is a problem. Being consistent 5. The new version includes several
with this model and execution of explanations through the whole document would be a good changes to the graphics. For example,
improvement.The part about Chesapeake Bay is seemingly unrelated. How does this connect back to a photo of workshop participants was
key message three? A case study for an example would be great, but it needs to be relevant. This would removed and the sea level rise graphic
enable the reader to understand what is trying to be done. Answering the questions how and why is improved. Captions have been revised
vitally important.More appropriate pictures would also add to the value of the document and enhance to clarify their message.
the comprehension. The current pictures are confusing. Graphs that are relevant and show correlation 6. We plan to implement this
between data would also be helpful to paint a clearer picture. Also, the captions under pictures are too suggestion in the e-book format, but
long.Charts are a great way to break down information and make it more manageable for the audience chose to keep the chart as is for this
to read, although arranging them can sometimes be difficult. If the chart at the end were broken up pdf.
into more clear sections, and moved to corresponding key points it could greatly improve the 7. We have tried to provide both local
digestibility of the content.Sections based on regional agriculture would enhance local audiences and region-wide examples, but given
understanding of the problems and possible solutions related to climate change. Localized support the space constraints it is challenging
would also help any changes that need to be made in the area. Thank you for your time, and we hope to add more local examples.
our response has provided some helpful feedback from an outsider’s perspective.
|Bethany ||Ho|broo ||The draft report was really well-written, and easy to understand. There were a few areas within the ||16. || || || ||1 With respect to 'capital
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k report that could have been clarified, including:Line 12 of pg 564: Don’t attempt to place a positive spin [|[Northeas improvement cycles', the sentence
on a negative concept (eg., capital improvement cycles). This term does not explicitly state what it t does not put a spin on the concept,
means; it's implied that this will happen when it is most economically feasible, and could be stopped at but merely suggests using the such
any time. Incorporate more information about inland areas. There is a lot of emphasis on coastal existing decision mechanisms to make
areas.Figure 16. 9: Use different color coding for vulnerability index. Include a Table of Contents so iterative adaptations.
reader can navigate the text to particular pieces of information or specific topics.Don't be too dramatic 2. We felt that at this point in time, the
with examples (pg 555: between 20,000 and 100,000 families lost their homes). Use averages instead coastal impacts of CC are the most
of ranges.New York Times as a source doesn't seem credible. Where did the New York Times receive imminent and obvious. As new reports
that information and cite that instead.Lines 10-11. Reword the sentence to say something like, "Based are prepared every 4 years, other
on early research, we predicted events like Superstorm Sandy to have a large impact on the Northeast impacts will become more obvious and
region due to their large coastline."Elaborate on the socioeconomic factors referenced in line 29-32 on be featured.
page 556."Stressed Infrastructure" paragraph on page 558: The paragraph uses a lot of numbers that 3. This figure has been reconfigured
can get confusing. Perhaps supplement these numbers with a comparison example. (ex. 212 miles of and no longer uses the vulnerability
roads is equivalent to the distance across "x" state)Provide more mitigation strategies in addition to index, but the color palette and
adaptation strategies. Give people ways to start working on this issue now.There were a number of caption of the remaining elements
aspects of the report that stood out and made the report applicable to the general public:Explicitly have been altered to be clearer.
states costs of inaction, which is good for the public to understand the expenses climate change will 4. More navigation aids will be added
bringGraphs/ pictures were a great way to supplement all the text in the document (easier and quicker to the final PDF that could not be
to read)Great use of visual rhetoric (use of images to persuade audience)Predictions of future trends applied in this draft version.
aid in ethosNumbered lines made it easy to comment Overall, great job. This is a great tool for the 5. The examples have been updated
public to understand the confusion of climate change.Sincerely, from an official NOAA report (Blake et
al 2013).
Bethany Holbrook 6. NYT citations have been updated
from an official NOAA report (Blake et
Samantha Brooks al 2013).
7. This section was rewritten.
Yocasta Pichardo 8. This section was rewritten.
9. This section was rewritten.
Liane DeRosa 10. Unfortunately there are few
mitigation activities that we can
Nory Mitchell assess, and this assessment cannot
make policy recommendations
(SUNY ESF Environmental Communication Workshop students) 11. Thanks for your positive response.
Neil Maizlish |[Comments on National Climate Assessment — Chapter 9- Human Health (v 11 Jan 2013)I would like to  ||9. 354 |[23 ||We have added citations in response
commend the authors for creating a cogent synthesis of the scientific literature on the health impacts |[Human to this comment.
of climate change. The document is highly readable and has a very good balance of text and visuals Health

(graphs, maps, illustrations) to maintain reader engagement.However, there is one area that needs
strengthening to bring it in line with the scientific evidence: the role that active transport plays in both
generating health cobenefits and greenhouse gas reductions. The current emphasis of the section
Responses Have Multiple Benefits (page 354, lines 23-41 to page 355, lines 1-18) is focused on air
pollution. There is now a critical mass of consistent studies (1-5) that show that the substitution of
personal passenger vehicle miles by active transport yields an enormous health co-benefit,
overwhelmingly contributed by physical activity. In comparison, air pollution reduction from
substitution of vehicle miles by active transport or even electrification of a large segment of the
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automobile fleet makes very modest contributions in health cobenefits. Concerns have been raised and
allayed that the health co-benefits of active transport will be negated by harms of air pollution by
placing large numbers of pedestrians and bicyclists near busy roadways. Several studies have
demonstrated with increases in active transport (and assuming no mitigations) that there may be small
subpopulations with increased risks, but the overall population gains in health cobenefits remain
overwhelming.(6-7) The other findings of note are that the magnitude of greenhouse gas reduction
from active transport may be as significant as that from the electrification of the automobile fleet and
other low-carbon driving strategies. Both in Woodcock et al (2009) and Maizlish et al (2013), ambitious
but achievable levels of active transport yielded as large reductions in greenhouse gases as low carbon
driving, but with very different levels of health co-benefits. Both the electrification of the auto fleet and
increasing the mode share of active transport both face daunting challenges. However, compared to
low carbon driving, the observation that active transport is an efficacious means to reduce greenhouse
gas emissions in the transportation sector has not garnered as sufficient attention.References 1.
Woodcock J, Givoni M, Morgan AS. Health impact modelling of active travel visions for England and
Wales Using an integrated transport and health impact modelling tool (ITHIM). PLoS ONE 2013; 8(1):
e51462. doi:10.1371/journal.pone.0051462.2. Maizlish N, Woodcock J, Co S, Ostro B, Fanai A, Fairley D.
Health cobenefits and transportation-related reductions in greenhouse gas emissions in the San
Francisco Bay Area. Am J Public Health. Published online ahead of print February 14, 2013: e1-
€7.d0i:10.2105/AJPH.2012.300939. 3. Woodcock J, Edwards P, Tonne C, Armstrong BG, Ashiru O,
Banister D, et al. Public health benefits of strategies to reduce greenhouse-gas emissions: urban land
transport. Lancet. 2009;374:1930-1943.4. Grabow ML, Spak SN, Holloway T, Stone B, Mednick AC, Patz
JA. Air quality and exercise-related health benefits from reduced car travel in the Midwestern United
States. Environ Health Persp. 2011; http://dx.doi.org/10.1289/ehp.1103440.5. Rojas-Rueda D, de
Nazelle A, Tainio M, Nieuwenhuijsen MJ. The risks and benefits of cycling in urban environments
compared with car use: health impact assessment study. Br Med J. 2011;343: d4521 doi
10.1136/bmj.d4521.6. de Hartog JJ, Boogaard H, Nijland H, Hoek G. Do the health benefits of cycling
outweigh the risks? Environ Health Persp. 2010;118:1109-1116.7. Rabl A, de Nazelle. Benefits of shift
from car to active transport. Transport Pol. 2012;19:121-131.

Jeff

Cobb

"Climate change is already affecting the American people." PERFECT! COULD NOT HAVE A MUCH
BETTER BEGINNING!!! Unless you added something like a time frame, or how badly affected with
examples.

1.
Executive
Summary

Thank you for your comment; the
additional topics suggested are
covered in subsequent paragraphs.

Jeff

Cobb

"The current U.S. contribution to global emissions is about 20%." Annually? Historically?! C'mon, you
can do better than that! ;) We need both figures, annual by year chart, and historical total. Supposedly
China is going to surpass everyone combined on an annual basis. This would be a good comparison
point for total gobal context of climate change and GHG emissions.

1.
Executive
Summary

21

Changes have been made to this
language.

Michael

Arney

| recently heard a talk by Dr. Amanda Staudt of the National Wildlife Federation, and | was impressed to
learn of the high quality work and diverse stakeholder input that went into this Assessment. I'm
especially happy to see the significant discussion of mitigation in the report -- it is still not too late to
avert the worst of the tragedies we seem to be headed for! Thank you all for your work on this report. |
will do what | can to understand it (at a high level anyway) and get this information out to people in my
area.

We greatly appreciate your positive
comment and hope you find the
content of the report useful.

rik

wannink
hof

It is not appropriate to refer to America, American People, American people when discussion a part of
America ( the United States of America). Use terminology such as "our nation"

Introduct
ion:

We appreciate the suggestion, but the
authors still consider it reasonable to
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Letter to refer to the people of the U.S. as
the Americans — this is in fact the way they
American refer to themselves
People
rik wannink Introduct This topic is not appropriate for the
hof . . . e . . . . ion: Letter, but changes have been made in
Include a footnote on the compositon emissions and their radiative forcing potential. There is mention . .
L .o . " T Letter to the climate science chapter related to
of "emission of greenhouse gases", "emission of heat trapping gases", and mostly just "emissions". It .
the this comment.
leaves the reader confused .
American
People
rik wannink||This document is thorough and comprehensive but it has a fundamental flaw that will decrease its Introduct We are communicating to the
hof utility in that it uses non-conventional scientific units, feet and Fahrenheit. It might be appropriate to  ||ion: American public, hence the use of F vs
list them parenthesis (and possibly as a second axis label for select figures). All of the data and figures ||Letter to C; the conversions have been carefully
in this report must have been changed from the original contributions. Several of the chapter figures the calculated.
and text appear to have incorrect magnitudes of change because of errors in conversion. American
People
There will be very few readers that will undertand the text and graphics but not be familiar with the
proper units. All schools in the USA have taught metric units for the past 5 decades.
rik wannink 15. 15.3 525 Thank you for your comment; the text
hof Interacti has been revised to reflect this
ons of suggestion.
Climate
Y-axis COe should be CO2 Change
and
Biogeoch
emical
Cycles
rik annink 15. Thank you for your comment. We
! Wannink| |\ rention of the coastal oceans as an essential component of the USA ecosystems would be . you you .
hof . . . . Interacti opted to stop our analysis at the land
appropriate.Units should be made consistent. | spotted Mt C (million tons carbon) ; Tg CO2 (terra grams
. . . ons of border of the US. Most work on
carbon dioxide); and Tg CO2 equivalent."Key messages . . . .
Climate oceanic carbon sinks considers more
Change elagic areas.
1. Human activities have increased CO2 by more than 30% over background levels and more than and g pelagl
doubled the amount of nitrogen available to ecosystems"l assume the reference is to atmospheric CO2, Biogeoch
rather than to ecossystems. This should be 40 % ( from 280 ppm to 390 ppm) as mentioned in chapter emigcal
24
Cycles
rik wannink 24. 851 ||2 The text has been revised to
hof Oceans incorporate this suggestion.
"Numerous references demonstrate the declining acidity around the world (Feely et al. 2008; NRC and
2010b)"Declining acidity should be either increasing acidity or decreasing pH. Marine
Resource
s
|Chris ||Potter ||The Key message #2/5 "Climate change combined with other stressors is overwhelming the capacity of ||8 || ||308 ||1 ||No change. We think and hope that we
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ecosystems to buffer the impacts from extreme events like fires, floods, and Ecosyste have made a strong case that
ms, ecosystems play an important role in
storms" is not supported by empirical evidence of any kind. In fact, the phrase "overwhelming the Biodivers “buffering” the effects of extreme
capacity of ecosystems to buffer the impacts" is not scientifically testable -- It is rather a value ity, and climate conditions (floods, wildfires,
judgement that is completely subjective and nonsensical. What is overwhleming and what is the Ecosyste tornados, hurricanes) on the
capacity of any ecosystem and what is a buffer? Moreover, the change factors that are cited in the m movements of materials and the flow
"Description of evidence base" here are mainly attributable to direct human management - i.e. fuels Services of energy. Climate change and human
management, fire suppression, coastal development, that have no causation from climate change at all. modifications of ecosystems and
This entire Key message #2/5 should be deleted from the Chapter -- It is some of the worst science | landscapes often increase their
have read in quite some time. vulnerability of ecosystems and
landscapes to damage from extreme
events while at the same time
reducing their natural capacity to
modulate the impacts of such events.
Mariza ||Costa- |[|Key message 1 (which appears on page 721 lines 14-16 and elsewhere) reads:"Changes in the timing of |[21. We make this point in the text, but this
Cabral ||streamflow related to changing snowmelt are already observed and will continue (...)"l suggest this be [|Northwe is too detailed for a key message.
changed to:"Trends in the timing of the streamflow hydrograph, resulting from trends toward earlier  |st
snowmelt and towards a larger fraction of precipitation falling as rain rather than snow, have already
been observed at many locations and are expected to continue {(...)"
Mariza ||Costa- 21. 721 (|17 |[The text has been revised to
Cabral ||Key message 2 (page 721, lines 17-18 and elsewhere).l suggest the words "sea level rise" should appear [|[Northwe incorporate the suggestion regarding
in this key message. Perhaps even the following phrase: "sea level rise, compounded by land st sea level rise. Additional information
subsidence in the populous Puget Sound region". about land subsidence would be too
detailed for a key message.
Mariza |[|Costa- ||[Even though it is said in this chapter that much of the Northwest Coast has been experiencing uplift, it |21. The text has been revised to
Cabral ||is not said that the Puget Sound region, home to a large fraction of the northwest's population, has Northwe incorporate this suggestion.
been subsiding. In the context of discussing relative sea level rise, this appears as a major omission. st
Mariza | Costa- Key message 3 (page 721, lines 19-22 and elsewhere), where it says "diseases" it probably should say 21. 721 119 The text has bgen rewse.d to
Cabral ||, . R Northwe incorporate this suggestion.
tree diseases".
st
Mariza ||Costa- |[|Under the heading "Observed Climate Change" (page 722, lines 11-21), the assertion that "precipitation||21. 722 ||11 ||[The text has been revised to
Cabral ||has generally increased, especially in spring" is made without citing any studies. Additionally, the Northwe incorporate this suggestion.
statement that "extreme precipitation (heavy downpours) increased somewhat in the Northwest" is st
also not a well-founded conclusion derivable from any of the three literature sources cited. Also note
that in Chapter 3, page 108 lines 36-37, the Northwest is cited as one of three U.S. regions which have
not experienced (so far) increases in heavy precipitation (top 1% or greater). Although no literature
references are given there to back up that assertion, either.
Mariza [|Costa- ||On page 723, lines 6-13, | note that the observed changes cover an interval that includes 0% (no 21. 723 ||6 The text doesn't not discuss a trend or
Cabral ||change). Doesn't that mean that the null hypothesis of no statistically significant trend cannot be Northwe significance, so no change was made.
rejected with any appreciable degree of confidence? st
Mariza ||Costa- ||On page 724, lines 12-13, it is written "This increase in heavy downpours could increase future flood 21. 724 ||12 ||[The text has been revised to
Cabral ||risk in transient and rain-dominant basins." | don't recall reading in this chapter (did | miss it) reference [|[Northwe incorporate this suggestion. We have
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to what might increase future flood risk in snow-dominated and some transient watersheds: because ||st not revised the text to explain the
of earlier snowmelt, the risk of having the snowmelt peak overlap with a rainstorm hydrograph peak mechanism for warming-related
becomes much higher than historical. Historically on the west coast, the wet season ends or tapers off increased flood risk in transient basins.
in March, while snowmelt peaks in the late spring and summer, with little likelihood of overlap. Not so Mechanisms like this are included in
if snowmelt arrives several weeks earlier than historically.(Plus a detail: In the sentence cited at the the modeling studies cited, but space
very top, | suggest that the words "and urban areas" be added at the end.) precludes a discussion of the exact
mechanisms.
Mariza ||Costa- 21. 2.12 724 All suggested information is already in
Cabral In Figure 2.12 (page 724) instead of "Future Shift in Timing of Stream Flows" | suggest "Simulated Northwe the caggtion 4
Future Shift in Timing of Streamflows Under the A1B Scenario of Greenhouse Gas Emissions" ot P ’
Mariza [|Costa- . . e . e 21. 725 |[25 ||lconic is an accurate description of
On page 725, line 25, reference is made to "iconic" salmon species. | suggest replacing "iconic" with .
Cabral ||, " . L Northwe salmon, but not all salmon species and
threatened and endangered", although | admit that salmon's iconic status may be more powerful than .
. st stocks are listed as threatened or
ESA regulations.
endangered.
Mariza ||Costa- 21. 213 727 The text has been revised to
Figure 21.3 (page 727). There is a typo: instead of "A1F1" it should be "A1Fi" (Letter i instead of number . . .
Cabral . ! . . o " .+ |INorthwe incorporate this suggestion.
1). Also, in the figure caption the word "Relative" should probably precede the words "Sea Level Rise". ot
Mariza |[|Costa- ||In the discussion of ocean acidification, no mention is made of its potentially devastating effects on the ||21. The section titled Coastal
Cabral ||shellfish industry (so important in the Puget Sound) or on the main oceanic food source of salmon: the [|Northwe Vulnerabilities does specifically point
tiny shelled organisms called pteropods. Both seem like major omissions.Also, please consider st to oysters and salmon as being
mentioning the particular vulnerability of the Lummi Nation in this chapter. Even though there is a affected, and provide several
chapter dedicated to impacts on indian tribes and nations, it may be appropriate to include this references that detail these impacts.
mention in the Northwest chapter (21). The Lummi Nation will see part of its small reservation land Given the small space allowed for this
submerged by sea level rise and, perhaps even before that, may lose two of its major subsistence chapter, we were not able to highlight
sources, due to ocean acidification: a) shellfish cultivation, and b) salmon capture. A principal source all of the vulnerabilities, such as the
food of salmon, pteropods, are small shelled animals which, like all shelled animals, are endangered by Lummi Nation.
acidification.
Mariza ||Costa- |[The discussion of adapting agriculture seems entirely inadequate, i.e., little more than the most basic of||21. The text has been revised to
Cabral ||considerations lacking in meaningful detail. Perhaps it should include a statement on the great need for [|[Northwe incorporate this suggestion.
region-specific studies on this topic. st
Mariza ||Costa- |[[The figure presents an annual time series, from the late 1960s through present, showing great inter- 3. Water |[3.4 116 We have clarified what drivers have
Cabral ||annual variability (although less than at first sight, if we consider that the y axis starts at 130, not at Resource influenced stratification and added
zero).Through the cloud of points we see a sloping line, presumably a linear regression line.No s additional figures on Lake Superior.

statistical test results are presented to tell us with what degree of confidence we can reject the null
hypothesis that the time series has no long-time linear trend (i.e., reject slope = zero). A Mann-Kendall
test should be run to determine this (this can be done very quickly). But there are additional questions.
Presumably, if there is a long-term positive linear trend in this time series, we are expected to conclude
that atmospheric warming is the culprit, causing warming of the late water, hence this trend is
expected to continue. But there are other possible explanations. Perhaps the years with the largest
snowpack produce the largest amounts of cold volumes inputted from the incoming streams,
generating deeper insertion of this stream water into the lake, having a larger effect than air
temperature. Also the sediment content of the streamflow inputs affects the insertion depth (see
Sahoo et al., 2012, a paper cited in this chapter). And can we rule out the possibility that it is the
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sunniest years, with least cloud cover in certain seasons, which produce the greatest radiative cooling
powered by riparian vegetation? In conclusion, not enough information is given about the statistical
significance of the line's slope, or of the factors that generate the differences from year to year.
Presenting this sloping line without such information can be misleading.
Mariza ||Costa- 3. Water |[3.7 121 Thank you for your suggestion. We
Cabral Resource reviewed the reference and felt that it
There was a study performed at higher resolution (at the county level rather than watershed scale, ! View . . !
) . . . . makes very tentative assumptions
shown here), and that considers up to the time horizon 2040-2059, that | would suggest you include in regarding future proiections. Thus. we
this chapter:Roy SB, Chen L, Girvets EH, Maurer EP, Mills WB, Grieb TM (2012) Projecting water g € .p J . ’
. . . h . prefer to base this discussion on the
withdrawal and supply for future decades in the U.S. under climate change scenarios, Environmental .
. references we have cited. We have
Science and Technology 46:2545-2556. . . . .
revised this section to include more
detailed information and a new figure
DOI: 10.1021/es2030774 ied Intormation and a new Hgu
on water withdrawal distributions
regionally and by sector.
Mariza ||Costa- ||Stream temperature is indeed rising at many locations, but is this the direct result of atmospheric 3. Water 116 ||12 |[This reference has been added and
Cabral ||warming?The recent study by Arismendi et al (2012) made me doubt this. Arismendi et al (2012) looked||Resource some additional clarifications have
at streams minimally perturbed by human activities and found little association between air and streami||s been provided with respect to the
temperature trends (see Fig. 3 in Arismendi et al, 2012). They found both warming and cooling trends observed trends and projections.
for locations with long records (starting 1950). For the most recent period (starting 1983), at sites with
little human influence, about one-third of the sites had cooling trends in mean and minimum daily
water temperature, roughly the same as those with warming trends in this period. They found that
streams with greater riparian vegetation cover and higher baseflow indices were less likely to show
warming trends and more likely to show cooling trends, although those factors have not been shown to
fully account for the observed cooling. During spring and autumn, cooling trends were reported for at
least 1 out of 4 of the streams studied. They emphasize the importance of long-term stream
temperature records for proper evaluation and interpretation of trends, because these
trends can vary and change from one multi-year period to another; and they emphasize the need for
more widespread sensors to document spatial variability in trends.Arismendi |, Johnson SL, Dunham JB,
Haggerty R, Hockman-Wert D (2012) The paradox of cooling
streams in a warming world: regional climate trends do not parallel variable local trends in stream
temperature in the pacific continental United States. Geophys Res Lett 39(L10401).
doi:10.1029/
2012GL051448
Felix Landere ||Chapter 2 - Sea Level RiseThe section on 'Sea Level Rise' discusses past and projected future changes, |{2. Our 63 |1 Plots were re-made such that the
r but does not (neither in the text nor in the figure captions) mention any reference time-periods relative|[Changing decade from 2000 to 2010 was set to
to which these sea level changes can be referenced. This should be revised, so that the discussed sea Climate zero; this is now noted in the text.

level change numbers can be put in context, and also updated. Not having reference time periods
makes it impossible to properly cite and trace the presented sea level change values. | suggest that the
same reference time period as in the forthcoming IPCC-ARS is used to avoid confusion.Felix Landerer
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| [ luPy | [
EVERET ||NICKERS|[COMMENTS ON NCADAC DRAFT REPORT Thank you for the comment.
T ON Additional discussion has been added
7 March 2013 to the Executive Summary, the Climate
Science chapter, and the Introduction
Comments are directed primarily at figures displaying data for the peninsula of Baja California.The to Regions to better explain the way
spatial resolution of global model simulations is inadequate for the depiction of precipitation over the the authors have addressed
Baja peninsula. Eastern Pacific hurricanes that form in the Gulf of Tehuantepec and then move uncertainty in regional models and
northward yield significant rainfall over the Western coast of Mexico and the Baja Peninsula. And those depictions of precipitation.
storms don’t always approach the southern tip of the peninsula directly, but sometimes move
westward and then curve eastward to hit the peninsula near Puerto San Carlos. Moreover, those
storms leave in their wake conditions for severe thunderstorms and associated heavy rainfall.
Precipitation amounts over Baja shown in Figure 2.13 are therefore misleading at best. The report
should not give credence to such unjustifiable data. Moreover, since ocean temperatures have a major
impact on hurricane development and movement, increases in surface temperature over the Eastern
Pacific (Figure 24.1) would seem to foretell an increase in hurricane events and ancillary precipitation
amounts. even though it may be desirabl to include those images of Baja. | believe it would be better to
omit misleading information.
Surface temperatures over the Baja peninsula are greatly moderated by the diurnal land-sea breeze
and mountain-valley wind regimes, local process that will most likely never be incorporated into global
model simulations. Larger scal model temperature regimes that might be appropriate for Arizona are
simply not suitable for depicting future impacts on tourism in Baja as shown in Figure 14.4.
Moving away now from Baja, my understanding is that model results used to arrive at ocean
acidification (Figure 23.4) do not include E-P (with resulting impacts on surface salinity), which could
result in significant modifications to presented acidity results. ITCZ convective precipitation and ocean-
wide evaporation modeled on the appropriate spatial and temporal scales would lend more credence
to ocean acidification predictions.
Everett Nickerson
La Paz, Mexico
Retired from ERL/Boulder in 1996.
u.s. Environ 16. While the comment suggests a good
mental . . . L . . . Northeas specific example, the authors feel the
Protecti There is no mention or consideration in the Chapter of the existence of several interstate, regional ¢ existing examples are appropriate and
adaptation networks (sector-focused and general) extant in New England and the Northeast. This
on . . e . . . adequate. Key Message #4 does
Agency should be remedied. There is no mdlc:?\tlon th?t the authors considered the statewide adaptation plans mention & consider such networks
for CT, MA, ME, NH, and VT and associated primary sources and data sets. These plans form the ) . .
fundamental basis of state and local actions to implement adaptation strategies. such as RGG,I' and indeed the first line
of that section calls out that 11 of 12
states have plans.
|U.S. ||Environ ||Insert "storm surge" or "coastal storm surge". See Pg. 550 In.7 and elsewhere in text. ||16. || ||549 ||14 ||This comment is inconsistent with the
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mental Northeas current state of the science on this
Protecti t topic. The text has been clarified to
on sharpen the message.
Agency
u.s. Environ 16. 549 (|23 ||After consideration of this point, we
mental Northeas still feel the existing text is clear and
. ||"adaptations" as a noun is awkward. May be better phrased as "adaptive measures" or "adaptation g
Protecti " t accurate.
measures".
on
Agency
u.s. Environ ||Change "several" modifying "municipalities" to "numerous" or "a rapidly growing number". Examples |{16. 549 |[25 ||[The text has been revised to
mental ||are many, particularly in New England with Keene, NH; Portland, ME communities; NH seacoast towns; ||[Northeas incorporate this suggestion.
Protecti ||northshore of MA,; cities of Boston and Cambridge, MA; York, ME; Groton, CT; the 101 communities t
on that constitute the Boston Metropolitan Planning Council; NH regional planning councils; Cape Cod
Agency |[lcommunities; etc.
u.s. Environ 16. 549 (|32 |[The text has been revised to
mental Northeas incorporate this suggestion.
Protecti Would it make sense to include "the nation's capital" here - the chapter mentions "the world's financial ¢ P g8
on center" - why not the national capital?
Agency
u.s. Environ 16. 551 We thank the reviewer for the helpful
V! The values on lines 4 and 13 should be consistent, and should be presented over consistent time . V! W piu
mental . . . i . Northeas suggestion, but the figure has been
Protecti frames unless there are clear differences in total SLR. Is there a real difference between "1 foot since ¢ replaced. although there was no
on 1900" (line 4) and "Over 100 years, sea level increased 1.2 feet" (line 13)? Is the second reference to infonsist'enc asgthe values referred to
Acenc 1912-2012, for instance, or 1900-2000 as might be commonly presumed?See also the reference to a 2 specific tidz auge and an average
gency 1.5 ft SLR on p. 558, lines 20-21. These need to be consistent or explain why there are differences. P gaug g
value along a swath of coast.
u.s. Environ 16. 551 |[11 |{That phrase has been replaced with
mental Northeas "Sea level is Rising" and the locale
Protecti |[The phrase "Observed sea level at the Battery" should be "Observed sea level rise at the Battery" t shifted to Philadelphia.
on
Agency
U.S. Environ 16. After consideration of this point, we
mental ) . Northeas still feel the existing text is consistent
. |[INeed to define "very heavy events," "heavy downpour," and "heat wave" as used in the chapter. Are f I xisting text ! . I
Protecti . . . . . t across the report. The Executive
these definitions consistent with what is used in other chapters? . .
on Summary discusses this issue and was
Agency used by authors across the chapters.
u.s. Environ 16. It is defined in many places such as
mental Northeas caption to figure 16.3 with language
Protecti ||Need to provide reader with information on what the "A2 scenario" means. t consistent across the report.
on
Agency
u.s. Environ ||Reader may ask "how many days over 95 F do we experience now in the Northeast?" Would be better |{16. 16.3 552 We thank the reviewer for the helpful
mental |[to give a sense of change compared to today. Northeas suggestion, which has been
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Protecti t incorporated into a new figure.
on
Agency

u.s. Environ ||Does figure 16.3 and text beneath agree with the projections in, e.g. Massachusetts' Adaptation Plan ? |{16. 16.3 552 We appreciate the suggestion, but the
mental |[The Norhteast Climate limpact Assessment, 20-07 datasets ? See Northeas figure data were reviewed by the state
Protecti ||http://www.climatechoices.org/assets/documents/climatechoices/confrinting-climate-change-in-the- ||t climatologists and the Regional
on u-s-northeast.pdf and the chapter end notes of same, in particular http://www.northeast Climate Centers, who are familiar with
Agency ||climatedata.org/welcome_home.php?userID=38. This may well be peer-reviewed data. those earlier studies.

u.s. Environ 16. 552 (|18 |[The text has been revised to
mental Northeas incorporate this suggestion.
Protecti ||No indication of time frame for additional 15 days. Is this in 2050? 2070? t
on
Agency

u.s. Environ 16. 553 (|27 ||The text has been revised to
mental Northeas incorporate this suggestion.
Protecti ||What are the existing and evolving plans? Need to cite. How is "efficacy" of those plans evaluated? t
on
Agency

u.s. Environ 16. 553 (|3 The text has been revised to
mental Northeas incorporate this suggestion.
Protecti ||Provide the dates of Sandy, as has been done for Irene - parallel construction t
on
Agency

u.s. Environ ||Is there documentation of other important (to many lay people) problems of mold, allergy, pollen 16. 554 |10 |[The text has been revised to
mental ||potency and phenology, flooded basements, failing septic tanks and sewer system back flows ? Northeas incorporate this suggestion.
Protecti ||Exposure to mold during demolition and removal. And - financial cost of rebuilding flood-damaged t
on homes. There is likely documentation of issues such as these that are important from the perspective
Agency ||of having lay people understand their vulnerabilities in their back yards.

u.s. Environ 16. 555 (|4 The text has been revised to
mental Northeas incorporate this suggestion.
Protecti ||"lost electricity" and "lost their homes" where ? It's unclear -NYC ? The Region ? NY and NJ ? CT? t
on
Agency

U.s. Environ "The observed vulnerability was not a surprise in New York" This may be true for people who are 16. 555 |10 The text has bgen rewse.d to
mental - . . . . Northeas incorporate this suggestion.
Protecti thinking about climate and emergency response, but it was likely a surprise to many people and ¢
on residents. Although experts were well aware of the previously cited studies, most people (by far) have

not seen documentation of sea level rise as early as 2000.

Agency

u.s. Environ 16. 555 (|12 ||The text has been revised to
mental ||"follow-on activities" needs clarification. Follow-on to what? What were the activities (meetings, Northeas incorporate this suggestion.
Protecti |[technical consultations, etc.). t

on
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u.s. 16. 12 ||The text has been revised to
Northeas incorporate this suggestion.
Awkward word choice and sentence construction. For example, can a tool be "formulated"? And when ¢ P g8
was the formulation developed?
u.s. 16. The text has been revised to
Northeas incorporate this suggestion.
"new channels can form that leads to permanent flooding" should read "new channels can form that ¢ P ge
lead to permanent flooding" (lead, not leads)
u.s. 16. 13  ||This comment is inconsistent with the
Northeas current state of the science on this
t topic. There is not sufficient evidence
Insert "storm surge" or "coastal storm surge". See Pg. 550 In.7 and elsewhere in text. that storm surge will increase, only
coastal flooding, which depends on
sea level rise whereas storm surge
does not.
u.s. The key message discusses disadvantaged populations, but the subsequent text does not mention the ||16. 13 ||[The text has been revised to
term (disadvantaged). There is some discussion of "socioeconomic factors," which may be understood ||Northeas incorporate this suggestion.
by some, but should be addressed in some additional details, perhaps with parenthetical notes t
(income, neighborhood, etc.). In general, the message and the text should use equivalent terms where
possible - vulnerable, disadvantaged, or other terms may mean the same things to those "in the know"
but can be confusing for other audiences.
u.s. 16. 23 ||The text has been revised to
Northeas incorporate this suggestion.
"In New York alone," - is this New York City, New York State, the NY metro area? t
U.S. 16. 20 ||After consideration of this point, we
"A 1.5 foot rise in sea level (1 to 4 feet are projected by 2100; Ch. 2: Our Changing Climate, Key Northeas still feel the existing text is clear and
Message 9) would expose"Needs to be consistent with SLR values and times cited on p. 551, or clearly ||t accurate. The Lenton et al value of 1.5
explain why there are differences in the values (preferably the former). ft is consistent with the NCA values as
indicated in the parentheses.
U.S. 16. 5 After consideration of this point, we
Northeas still feel the existing term is clear and
The term "Nor'easter" may not be well understood outside of the Northeast. Suggest using a different . . g .
t accurate since it is iconic for the
term. .
region.
u.s. 16. 15 ||The text has been revised to
Suggest rephrasing "drainage basins between the mountains." The specific areas being discussed may . . .
. . . Northeas incorporate this suggestion.
be well understood by the authors, but they are not necessarily recognized by a broader audience. ¢




First Last Chapter ||Figure/ ||Start S.tart Response
Comment Table Page||Line
Name Name
Number
on
Agency
u.s. Environ ||[This sentence is somewhat awkward. Suggest "The New York City Panel on Climate Change highlights a ||16. 558 |[31 ||[The text has been revised to
mental ||broader range of climate impacts across economic sectors. Although developed specifically for New Northeas incorporate this suggestion.
Protecti ||York City, these impacts are applicable throughout the region. Responding to the aftermath of t
on Hurricane Sandy illustrates the current reality of these impacts and those likely to be faced in the
Agency |[future."
u.s. Environ 16. 16.1 559 While the comment suggests a good
mental Northeas specific example, the authors feel the
Protecti t existing examples are appropriate and
on Add septic systems to impacts on water and waste. Add direct damage to bridges and approaches to adequate. The table is meant to be
Agency |limpacts on infrastructure. Add impacts to fuel delivery systems to impacts on energy. illustrative rather than exhaustive, and
reflects the results expressed during
interactions with NYC infrastructure
stakeholders.
u.s. Environ 16. 560 (|2 The text has been revised to
mental Northeas incorporate this suggestion.
Protecti Would be better to explicitly note commuter rail as well as Amtrack given the extensive local rail ¢ f incorp 15 suggest!
networks in the NE.
on
Agency
u.s. Environ CaLs . . - . - . . 16. 550 |9 The text has been revised to
Suggest changing "highly diverse climate" to "diverse climate." Climate regimes in the Northwest, for . . .
mental ||. L . . . . . Northeas incorporate this suggestion.
Protecti instance, range from arid in eastern Washington and Oregon to rain forest in NW Washington and high
on altitude conditions in the Cascades. Similarly, the Southwest also has much greater range of climate
conditions in comparison to the NE.
Agency
u.s. Environ 16. 560 (|19 |[The text has been revised to
mental |[The Groisman citation should be replaced or at least augmented with more recent citations. There Northeas incorporate this suggestion.
Protecti ||needs to be consistency with the heavy precipitation data reported in Chapter 2 (NOAA NCDC/CICS-NC; ||t
on Karl et al. 2009).
Agency
u.s. Environ ||Is there documentation of additional impacts on public health such as more potent pollens and 16. 561 Additional text has been inserted to
mental ||changed phenology ? More potent poison ivy ? What about changing growing seasons and planting Northeas expand the discussion of public health.
Protecti ||zone changes - again lay people can relate to "measures" like these. There is likely documentation for ||t
on these impacts. Ditto increased risks posed by disease vectors sucha as ticks carrying Lyme bacteria,
Agency |[lmosquitos and EEE, West Nile fever. Ticks and morbidity and mortality - decline in moose populations
in Maine.
u.s. Environ 16. 561 (|32 |[The text has been revised to
mental Northeas incorporate this suggestion.
. ||Reference to "loss of over 93% of tidal marshes and swamps" - It's not clear what geographical areas is f incorp 15 suggestl
Protecti . . - " " " "
on being described here. Substitute "wetlands" for "swamps".
Agency
|U.S. ||Environ ||Define ICLEI. ||16. || ||563 ||13 ||After consideration of this point, we
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mental Northeas still feel the existing text is clear and
Protecti t accurate. The official name is just ICLEI
on Local Governments for Sustainability,
Agency so there is nothing to define.
u.s. Environ 16. 563 (|13 ||The text has been revised to
mental ||Would be good to note here that the Cape Cod Commission has drafted model ordinance to help Northeas incorporate this suggestion.
Protecti ||communities incorporate climate into zoning decision making. There are good reasons to highlight the |t
on efforts of NYC, but need to be careful not to lose sight of efforts in other communities.
Agency
u.s. Environ 16. 564 (|5 The text has been revised to
v "One well-known adaptation-planning tool is the eight-step iterative approach developed by the 5 New . X . V! .
mental . . — . S Northeas incorporate this suggestion.
. ||York City Panel on Climate Change"This presumes that most readers will be (or implies they should be)
Protecti - . . .
on familiar with the tool. It may be well known to the authors, but not necessarily to the broader audience
of the chapter. Perhaps "widely-used" would be more appropriate.
Agency
u.s. Environ 16. 553 |[18 ||We have added the suggested citation
mental |[The "Northeast Hotspot" for accelerated SLR north of Cape Hatteras should be addressed here, or ata ||Northeas in our chapter assessment.
Protecti ||minimum noted. It is unclear whether this has been taken into account in the presented values for t
on expected SLR (or if it should be). See Sallenger et al. 2012.
Agency
Sidney ||Oldberg ||[March 28, 2013Comments on the current draft of the Federal Advisory Committee Climate Assessment This comment is inconsistent with the

Report (FACCAR)by Terry Oldberg, M.S.E., M.S.E.E., P.E.

Engineer-Scientist, Citizen of the U.S.Summary and Introduction

No statistical population underlies the models by which climatologists project the amount, if any, of
global warming from greenhouse gas emissions that the people of the United States will have to
endure in the future. For the people of the United States, the absence of a statistical population has
dire consequences. They include:

¢ The inability of the models to provide policy makers with information about the

outcomes from their policy decisions,

¢ The insusceptibility of the models to being statistically validated and,

¢ The inability of the government to control the climate through regulation of

greenhouse gas emissions.Notwithstanding its inability to control the climate, our government
continues to enact legislation and spend money in attempts at controlling the climate. Evidently the
government continues to labor under one or more misapprehensions. To relieve the government of

these misapprehensions is a task that the authors of the FACCAR should do.

Currently, the FACCAR reveals neither the absence of a statistical population nor the consequences

author team’s thorough assessment of
the science, and does not seem to
raise any question or suggest any
revision. However, additional
description of model uncertainty has
been added to the introductory
materials and Climate Science chapter,
which the reviewer may find useful.
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from this absence. Rather than describe global warming climatology warts and all, the FACCAR
obscures its unsavory features through repeated applications of a deceptive argument. Philosophers
call this argument the equivocation fallacy ( Wikipedia: “Equivocation.” ) . In the course of the following
remarks, | show how the Advisory Committee can, if it wishes, expose and eliminate instances of this
fallacy in the version of the FACCAR that eventually is published. Elimination of all instances of the
fallacy would reveal to public view that the publicly supported investigation of the global warming
phenomenon has failed. Retention of the fallacy would conceal this failure from public view. The
Equivocation Fallacy

Currently the failure of global warming research is concealed by multiple instances of the equivocation
fallacy (EF). An example of an EF follows (Jumonville, 2003 ):Major premise: A plane is a carpenter’s
tool.

Minor premise: A Boeing 737 is a plane.

Conclusion: A Boeing 737 is a carpenter’s tool.Like the argument which is called a “syllogism,”
(Wikipedia: “Syllogism.” ) the example has a major premise, a minor premise and a conclusion. Like a
syllogism, the example has three terms; they are “plane,” “carpenter’s tool” and “Boeing 737.” Thus, it
would be easy for one to mistake the example of an EF for a syllogism. However, there is a significant
difference between the example and a syllogism: the conclusion of a syllogism is true but the
conclusion of the example, that “a Boeing 737 is a carpenter’s tool,” is false. What is it about the
example that makes its conclusion false when the conclusion of a syllogism is true?

A pathological feature of the example can be exposed by replacement of the first instance of “plane”
by “carpenter’s plane” and by replacement of the second instance of “plane” by “airplane.” The
example then reads:Major premise: A carpenter’s plane is a carpenter’s tool.

Minor premise: A Boeing 737 is an airplane.

Conclusion: A Boeing 737 is a carpenter’s tool.While being like a syllogism in certain respects, the
reworded example has four terms while a syllogism has three of them; the four terms are “carpenter’s
plane,” “carpenter’s tool,” “airplane” and “Boeing 737.” Rather than being an example of a syllogism,
the reworded example is a four term fallacy ( Wikipedia, “Fallacy of Four Terms” ) . That there are four
terms has the consequence that the reworded example does not have the three terms that are a
property of a syllogism. It is no surprise, then, that the conclusion of the example is false.The technique
that | used in exposing the fallaciousness of the example is suitable for general use. The technique is to
disambiguate all of the terms in the language in which an argument is made. Prior to my rewording of
the example, the term “plane” had two meanings; one was “carpenter’s plane”; the other was
“airplane.” A term that has several meanings is said to be “polysemic.” Disambiguation of the language
in which an argument is made eliminates the polysemic terms from this argument. It is the presence of
polysemic terms that can lead a person to mistake an EF for a syllogism.

| 7 “
’

The source of the term “equivocation fallacy” is as follows. An “equivocation” is an argument in which a
term changes meanings in the middle of this argument. By logical rule, a proper conclusion cannot be
drawn from an equivocation ( Hall, “Proper inferences avoid equivocation.” ). To draw a conclusion
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from an equivocation is the “equivocation fallacy.”Polysemic terms in climatology

In making arguments regarding the methodologies of their studies, global warming climatologists use
polysemic terms. Some of these terms are words. Others are word pairs. The two words of a word pair
sound alike and while they have different meanings climatologists treat the two words as though they
were synonyms in making arguments.

The following terms are polysemic and are used by climatologists in making methodological arguments
(Oldberg, 2011):model

scientific

project-predict
projection-prediction
validate-evaluate
validation-evaluationAn example

A post to the blog Real Climate offers an example of an EF in the methodological argument of a global
warming climatologist. Under the heading “Is Climate Modeling Science?,” the global warming
climatologist Gavin Schmidt attacks an opponent’s claim that climate models are not scientific. His
argument, though, draws an improper conclusion from an equivocation thus being an example of an
EF.Were climate models of the past built under the scientific method of inquiry? Schmidt argues that:

At first glance this seems like a strange question. Isn’t science precisely the quantification of
observations into a theory or model and then using that to make predictions? Yes. And are those
predictions in different cases then tested against observations again and again to either validate those
models or generate ideas for potential improvements? Yes, again. So the fact that climate modeling
was recently singled out as being somehow non-scientific seems absurd (Schmidt, 2005).Reduced to
the form of major premise, minor premise and conclusion, Dr. Schmidt’s argument seems to be:Major
premise: All scientific models are built by a process in which the predictions of these models are
validated.

Minor premise: All climate models are built by a process in which the predictions of these models are
validated.

Conclusion: All climate models are scientific models.Upon superficial examination, this argument seems
to be an example of a syllogism. As the conclusion of a syllogism is true, the conclusion of Dr. Schmidt’s
argument also seems to be true. However, with the help of the list of polysemic terms provided earlier,
it can be seen that this argument contains the polysemic terms “model,” “scientific,” “prediction” and
“validate.” Dr. Schmidt’s argument, then, draws its conclusion from an equivocation. By logical rule,
this conclusion is improper.Need for disambiguation

|7 “
’
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One can avoid reaching improper conclusions about the methodologies of climatological studies by
disambiguating terms in the language of the associated arguments. In the course of the following
remarks, | disambiguate these terms. Disambiguating “model”

In the language in which global warming climatologists make methodological arguments, the word
“model” is polysemic. The word means: a) a kind of algorithm that makes a predictive inference and b)
a kind of algorithm that makes no predictive inference. That a “model” makes and does not make a
predictive inference is of logical significance, for logic contains rules that discriminate correct from
incorrect predictive inferences. Without a predictive inference, these rules are inoperative. Thus, going
forward I'll disambiguate the language of the methodological arguments of global warming climatology
through elimination of the polysemic term “model.” Ill accomplish this task by reserving the word
“model” for reference to the kind of algorithm that makes a predictive inference. For reference to the
kind of algorithm that makes no predictive inference, I'll reserve the French word modeéle. As I'll soon
show, models and modeéles have remarkably different characteristics. To fail to distinguish between a
model and a modéle is to obscure these differences.Disambiguating predict-project and prediction-
projection

To “predict” is to do something different than to “project” yet most global warming climatologists use
the two terms synonymously (Green and Armstrong, 2007). In doing so, they create the polysemic term
predict-project and the polysemic term prediction-projection. | shall disambiguate the two polysemic
terms by drawing a distinction between: a) predict and project and b) prediction and projection.The
idea of a “prediction” is closely related to the idea of a “predictive inference.” This relationship follows
from the fact that a predictive inference is a conditional prediction. An example of one is provided by
the following two statements:Given that it is cloudy:

the probability of rain in the next 24 hours is thirty percent.Given that it is not cloudy:

the probability of rain in the next 24 hours is ten percent.A “prediction” is an unconditional predictive
inference. It is like a predictive inference but with the exception that one of the conditions has a
probability of 1 because this condition has been observed. Suppose cloudy has a probability of 1
because it has been observed. Then the prediction that is a product of the predictive inference
referenced immediately above is The probability of rain in the next 24 hours is thirty percent.Thirty
percent is the probability of rain, given that it is cloudy in the associated predictive inference.To make a
prediction, one needs a predictive inference. A predictive inference is made by a model. A predictive
inference is not made by a modeéle. Thus, while predictions are made by a model, a modéle is incapable
of making predictions.On the other hand, a modele is capable of making projections while a model is
incapable of making them. The “projection” of global warming climatology is a mathematical function
that maps the time to the projected global average surface air temperature.Related to the idea of a
“predictive inference” is the idea of the independent events in a statistical population. Each such event
is associated with a state of nature that is called a “condition” and a state of nature that is called an
“outcome.” In the above example, an event has one of two possible conditions; they are “cloudy” and
“not-cloudy.” Also, an event has one of two possible outcomes; they are “rain in the next 24 hours” and
“no rain in the next 24 hours.” The statistical population of a model is said to “underlie” this model. A
modeéle has no underlying statistical population.The statistical population of a model has properties
called “relative frequencies.” The non-existent statistical population of a modéle has no such
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properties. A consequence is for probability theory to be inapplicable to a modéle. A further
consequence is for it to be impossible for the builder of a modéle to express incomplete
information.Disambiguating validate-evaluate and validation-evaluation

Validate-evaluate and validation-evaluation are polysemic terms that were created by the IPCC. As the
long time IPCC expert reviewer Vincent Gray tells the story ( Gray, 2008, pp 8-9 ), many years ago he
complained to IPCC management that the IPCC assessment reports of the day were claiming the IPCC
modeéles to have been validated when these modéles were insusceptible to being validated.After tacitly
admitting to Dr. Gray’s charge, the IPCC established a policy of changing the term “validate” to the
similar sounding term “evaluate” and the term “validation” to the similar sounding term “evaluation.”
Thereafter, many climatologists fell into the habit of treating the words in each word-pair as if they
were synonyms. A consequence was for the two polysemic terms validate-evaluate and validation-
evaluation to be created. These terms may be disambiguated through recognition of the fact that the
meanings of the words in each word-pair differ.A model is said to be “validated” when the predicted
relative frequencies of the outcomes of events are compared to the observed relative frequencies in a
sample that is randomly drawn from the underlying statistical population, without a significant
difference being found between them. As it has no underlying statistical population, a modeéle is
insusceptible to being validated. However, it is susceptible to being “evaluated.” In an evaluation,
projected global average surface air temperatures are compared to observed global average surface air
temperatures in a selected time series. Disambiguating “scientific”

According to Wikipedia ( Wikipedia, “Scientific theory”), “A scientific theory is a well-substantiated
explanation of some aspect of the natural world, based on a body of knowledge that has been
repeatedly confirmed through observation and experiment.” For a model, validation serves the
purpose of confirming through observation and experiment. Does evaluation serve the same purpose
for a modéle?No it does not. In an evaluation, projected temperatures are compared to observed
temperatures but a judgment is not made in which claims made by a modele are confirmed or denied.
Thus, “scientific” cannot legitimately be used as a modifier of “modele.” On the other hand, under
Wikipedia’s definition of “scientific theory,” “scientific” can legitimately be used as a modifier of
“model.”Translating Gavin Schmidt’s argument

With the help of the disambiguated terminology developed immediately above, Dr.Schmidt’s argument
can be translated into a form in which it is free from the potential for drawing a conclusion from an
equivocation. With its polysemic terms removed and conclusion rewritten for consistency with its
premises, this argument reads:Major premise: All scientific models are built by a process in which the
predictions of these models are validated.

Minor premise: All climate modéles are built by a process in which the projections of these modéles are
evaluated.

Conclusion: (none logically possible)No conclusion is logically possible from it because Dr. Schmidt’s
argument is not of the form of a syllogism. On the other hand, it appears to be of this form prior to
disambiguation of polysemic terms in the language in which it is expressed.The conclusion that “All
climate models are scientific models” is a consequence from drawing an improper conclusion from an
equivocation. To draw such a conclusion is an example of an EF. Dr. Schmidt’s conclusion is an
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EF.Contrasting a model and a modéle

Disambiguation of terms in the language in which climatologists make methodological arguments
reveals that there a contrast between a model and a modeéle. This contrast is illustrated in the table
immediately below model: modéle:

makes predictive inference makes no predictive inference

makes predictions makes no predictions

underlying statistical population no underlying statistical population

makes no projections makes projections

susceptible to validation insusceptible to validation

insusceptible to evaluation susceptible to evaluation

product of scientific method not product of scientific method

conveys information to user conveys no information to user

makes climate controllable does not make climate controllableThe last two lines of the above table
deserve amplification. If there were any, predictions from a climate model would convey information
to a policy maker about the outcomes from his or her policy decisions prior to these outcomes
happening; the availability of this information might make the climate controllable. Currently, however,
we have no climate models. We do have climate modeéles but they make no predictions hence
conveying no information to a policy maker.Thus, after decades of effort and the expenditure of
several hundred billion U.S. dollars on global warming research, the climate remains uncontrollable.

Nonetheless governments, including our federal government, persist in trying to control the climate.

It is conceivable that climate models can be built. To try to build them offers the only hope for one day
being able to control the climate.The “models” of AR4

Every entity which, in IPCC Assessment Report 4 (AR4), is referenced by the polysemic term “model” is
an example of a modéle. Each modele has traits lying on the right hand side of the contrast presented
immediately above. These traits are:makes no predictive inference

makes no predictions

no underlying statistical population

makes projections

insusceptible to validation
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susceptible to evaluation

not product of scientific method

conveys no information to user

does not make climate controllablelf the language of the methodological arguments that are made in
the FACCAR were to be disambiguated, the authors of the FACCAR would be compelled to admit that
the items in the above list are descriptive of the climate modéles that are currently being used in
making policy on emissions of greenhouse gases by the federal government. If these admissions are not
made, there will be continuing catastrophic waste of the capital of the people of the U.S. on: a)
attempts at controlling the uncontrollable and b) foolishly framed, deceptively described global
warming research. To make these admissions would require courage and integrity on the part of the
Advisory Committee. Works cited
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Green, Kestin and J. Scott Armstrong: “Global Warming: Forecasts by Scientists vs. Scientific Forecasts,”
Energy and Environment,
Vol 18, No. 7+8, 2007. URL = http://www.forecastingprinciples.com/files/WarmAudit31.pdf .
Wikipedia, “Scientific theory, URL = http://en.wikipedia.org/wiki/Scientific_theory .
u.s. Environ ||Additional reference to the Urban Systems chapter is needed. There are numerous cascading events 16. The text has been revised to
mental |[that relate to vulnerability and health not addressed in Chapter 16 (downed trees due to wind and Northeas incorporate this suggestion.
Protecti |[snow, disruption of fuel delivery due to damaged infrastructure, impacts of losing electricity in cold t
on weather - all of which may result in increased mortality and morbidity). Although these are not all
Agency ||laddressed in either Ch 16 or Ch 11, connecting the two helps to provide greater understanding of the
complexity of the problems. It would be appropriate to note that those impacts listed in the Chapter
are not all-inclusive.
Thomas ||Webler [[Comments on Chapter 14: Rural CommunitiesAdditional vulnerabilitiesPeople work outside a lot and 14. Rural We appreciate the input. We have
are exposed to hotter weatherObesity rates are higher, which means people are more subject to heat |[Commun considered the information in the
stroke. They have higher rates of cigarette smoking.Rural town/county governments often have high ities comment. The comment appears to

dependency of tax revenue on one major employer. That economic dependency makes individuals
vulnerable to income loss, but also makes the town vulnerable to tax revenue loss.Resilience and
adaptive capacitiesRural people have technical skills that enable for them to cope when essential
services are cut off. For instance, when electricity is cut, rural skills in machinery, engine repair,
electricity, plumbing, welding, and so on allow people to invent or innovate ways to regain some of
those essential services.

¢ E.g. They may modify machinery for innovative functions, for instance, they can use a boat battery
and small generator to install lighting in their home.

e E.g. They can build a temporary woodstove out of a 55 gallon barrel in a few hours.

¢ E.g. They may construct alternative sanitary facilities (e.g. outhouses or composting toilets) to allow
them to live in their homes without running water.Rural people have knowledge bases that are
valuable capital to inform resilience actions.

¢ E.g. They know how to save seeds, which adds food security for the long-term.

® E.g. They know how to can or preserve food (without freezing) that gives them food security over the
winter.

e Elderly rural people are often healthy because they have lived a life in which they have been
constantly living and working out of doors.Rural people often have machinery and other infrastructure
resources that enable them to cope.

o if electricity or heating oil supplies are interrupted during the winter, rural people have wood stoves
and chainsaws.

make a number of generalizations on a
range of conditions which may apply
to a greater or lesser degree
depending on the specific place and
time. The chapter authors reviewed
the literature on demographic, social,
and economic conditions in rural
populations and reflected the
strengths and weaknesses in these
populations in adapting to extremes
and change. The authors stand by the
conclusion that factors including
physical isolation, limited economic
diversity, higher poverty rates, and
aging population will increase the
vulnerability of rural populations to
climate change.
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¢ they have often a ready supply of lumber, nails, tools, metal, machinery at home or in a shop, which
they can use for numerous purposes.

 they often have alternative modes of transportation (snowmobiles, horses, ATVs) which allow them
to access hospitals or care for neighbors and family when normal automobiles are unusable due to
impassable roads.

¢ They often have an extra refrigerator or freezer to store foodThey also have access to resource bases
that they can draw on as backup systems:

e woodlands for firewood and game,
® ponds, lakes and streams for fish,

e natural springs for water.Most of all, rural people have social networks that add incredible resilience
to rural communities. This was demonstrated in numerous ways during hurricane Irene in Vermont.

¢ they know their neighbors and have a long standing tradition of caring and watching out for each
other.

¢ VVoluntary forms of government mean that people rise to the occasion. When needed, people
volunteer because there is a tradition of volunteering.

¢ VVoluntary government means that people have a great deal of knowledge in how to do various
governmental jobs. Maybe people have served on multiple town committees and so there is a great
deal of expertise in how to run town government. During a time when rural communities are isolated
from state or federal government services, they cope just fine.

Megan

Fisher

| really enjoyed reviewing the forestry sections of this report. It went into a lot of detail on how
important the forest is everyday life and why we need to keep as many around as possible. Also the
effects of climate change on the forest are strongly talked about which is good, but | feel as though the
report talks more about the effects of climate change on the forest without making it clear that we,
humans, are the ones causing this climate change. | feel as though it almost leads away from the notion
that we are causing the change in climate and talks more about why we need to save the forest and
due to the effects of climate change. When this all boils down to humans being the cause of climate
change, | feel its more important to get across what we need to do to stop climate change not
necessarily what we need to do to save the forest because if it weren't for us causing the change we
wouldn't have these concerns of the forest.

7.
Forestry

We greatly appreciate your positive
comment. Chapters on climate discuss
the influence of humans on climate
change.

Christop
her

Miller

Replace “smooth” by “uniform or smooth”?

2. Our
Changing
Climate

25

25

The text has been revised to
incorporate this suggestion.

Michael

Coffey

"potential increases" Increase in what?

2. Our
Changing
Climate

27

24

The text has been revised to
incorporate this suggestion.
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Michael ||Coffey |[|P28L12 tropopause height is usually between 10 and 16 km (which is 8-12 mi) 2. Our 28 ||12 |[The decision was made early on in the
Changing development of the National Climate
If this is to be a serious scientific assessment then units should be expressed in the metric system Climate Assessment that it would use units
throughout customarily used in the U.S., so that
the NCA could be readily understood
P28L19 The obvious reference for worldwide climate change is the series of IPCC reports. To not in the U.S.
reference them here shows a lack of rigor in the NCA research or some political motive, either of which
will diminish the creditability of the NCA report.
Michael ||Coffey 2. Our 28 |33 ||[The sentence has been revised to add
P28L33 Do not want to give the impression here that the stratosphere is warming Changing additional information about the
Climate trends in the various parameters.
Michael ||Coffey |[|P30L4 " and that show that " delete first thatP30L7 Regarding the reference to NOAA NCDC in this 2. Our 30 |14 The section has been revised to
figure and in others: a reference should allow the reader to trace the origin or development of some Changing incorporate this suggestion. A
idea or fact, to give simply the name of a data center may not be specific enough to trace the origin. Is ||Climate reference has been added.
there some person or publication responsible for this product?
Michael ||Coff 2.0 31 (|13 |[Thetexthasb ised to clarify.
ichaetLottey P31L13 CO2 subscript 2P33L6 and L8 This is the first introduction of SRES and RCP they should be ur. € text has been rewsej o clan .y
. Changing The acronyms are explained the first
defined or referenced here . . .
Climate time they are used in the assessment.
Michael ||Coffey 2. Our 34 |2 The figure caption has been revised to
Changing incorporate these suggestions on the
Climat i tsofal i .
P34L2 Is Figure 2.4 a map of the largest temperature increases over continents or is this a comment imate 'mpacts ora o'ng.er grO\{vmg season
; e Nt T— " . The reference is in the list of
concerning the data shown on the maps?P38L1 Terms like "newer" or "older" (P37L1) are relative to . . .
. ; . . references, including a link to
some context that may not be evident in later reading of the documentP39L17 An entire federal agency .
. . . . download the report. On the figure,
as a reference is hard to traceP39L25 This all sounds very negative, are there no benefits to a longer we thank the reviewer for the heloful
growing seasonP57L1 The axes of Figure 2.21 should have labels. What does PDSI<-4.0 mean on the . . P
chart?P70L14 Correct Feel.y to Feely suggestion, which has been
) ' incorporated. The figure has been
moved to the Appendix on Climate
Science.
David Corbin ||There should be an effort to reference Healthy People 2020 environmental health objectives as they 9. Thank you for your suggestion,
relate to climate change and to add climate change issues related to health as we move forward on Human currently climate change is included in
Healthy People 2030.Currently the The Healthy People 2020 Environmental Health objectives focus on |[|Health the Healthy People 2020 objectives,

6 themes, each of which highlights an element of environmental health. All of these should be cross
referenced with the NCA report.Outdoor air quality

Surface and ground water quality
Toxic substances and hazardous wastes
Homes and communities

Infrastructure and surveillance

(http://healthypeople.gov/2020/topics
objectives2020/overview.aspx?topicid
=12). Due to space considerations, we
are unable to cross reference each of
these objectives of the Healthy People
2020 report.




because the subject only discusses the rise of the ocean not the affect of topography on the resulting
impacts. To keep this discussion simple for the review there should be presented an understanding that
depending on the topography (local effect) of an area the rate of land lost will vary dramatically. This
variation will be both based on coastal slope(high slope - minor loss of area/low slope - major loss of
area) and how that slope varies with elevation. For example, in South Florida the slopes are generally
low meaning we will lose a lot of area to the ocean but the initial slope is steeper than the slope once
plus 5 feet of SLR is reached. Once that level is reached most of the interior (former Everglades) will be
lost in just a few inches of further increase. Similar profile variations occur on most coastlines so the
rise may be linear from the ocean point of view, but the actual rise will be most damaging when the
portion of the coast being acted upon is on a low slope toporgraphy. This idea should be discussed in
several sections of the report as it better describes both what will happen and shows how the rate of
land lost to the ocean will vary as sea level comes up. There will be bad decades and there will be
worse ones even if the rise were linear through time. If someone wants more detail, | can show how
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| ||Global environmental health || || ||
Michael ||Coffey |[|[P1152L6 Remove extra ","P1153L7 It might be useful to mention here that these limitations on model ||Appendix 1152||6 Fixed the punctuation error and added
grid size (and also time step) are due to the current capabilities of super computers.P1156L4 Good to ||: The statement about supercomputer
see scientific unitsP1156L5 Source neededP1158L15 A useful source that might be referenced hereis ||Science capacity limitations. Also added test
the National Academy Press "Reconciling Observations of Global Temperature Change", 2000.P1161L34||of on the other issues. We thank the
For what period or date are these projected water level reductions? Reductions of 1 or 2 feet here Climate reviewer.
seem out of line with recent estimates (P1162L1) for 2021-2050 of 1 or 2 inches. Change
P1164L16 Should the new climate normal be (1981-2010)
Michael ||Coffey Appendix 1170||15 ||The text was revised to incorporate
: The this suggestion.
P1170L15 Replace "on a" by "of a"P1178L24 Add or delete a parenthesisP1185L7 This reference is Science
listed twice of
Climate
Change
Michael ||Coffey |[[P1120L16 and L17 "first discovered in 1824" "in 1859" these need a referenceP1120L21 If this appendix ||Appendix 1120||16 ||References have been added. The
is a Science of Climate Change then units should be in the metric systemP1122 Caption Eliminate : The decision was made early on that only
redundant (in million metric tons)P1127L7 Warming or cooling due to changes in the sun are not Science American units would be used in this
included in this chart. Changes in albedo are a feature of the Earth's atmosphere. Radiative forcing due ||of assessment. Caption corrected.
to increases in CO2, CH4 and N20 is 1.5 - 2 Wm-2; radiative forcing due to changes in solar irradiance ||Climate Radiative forcing figure corrected.
since 1750 is about 0.1 Wm-2. Change
(I would not express this as BTU per second per square foot.)
Michael ||Coffey Appendix 1135||13 ||Corrections have been made in both
:The instances.
P1135L13 Word(s) missing at end of sentenceP1137L5 | do not think that the red trend line in the Science
period from 1998 to 2006 shows no upward trend as the caption states. of
Climate
Change
Peter Harlem ||After looking at all the sections where sea level rise is discussed | find the entire document wanting We appreciate this suggestion, but

space is limited. The author team has
deliberated and agreed on the most
important information and
illustrations to include. The regional
differences in topography and
subsidence are discussed in several
parts of the report, and are covered in
greater detail in the Sea Level Rise
Scenarios report that was prepared as
a technical input for the NCA.
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this works here in South Florida but it also can be applied to almost any coastline to better define the
future with sea level rise.PWH
Clyde Martin ||The authors are to be congratulated for putting together an almost complete report. One issue thatis ||4. Energy Thank you for the accolade. Regarding
not covered and is of considerable importance in what they discuss is hydraulic fracturing to increase  ||Supply hydraulic fracturing, that energy
oil and gas production. There are two aspects that are critically important. and Use production technique is discussed in
detail in Chapter 10: Water, Energy
e Natural gas. Hydraulic fracturing of the shale has led to a huge increase in the availability of natural and Land Use. Regarding energy prices
gas and in fact has the potential to make the US an energy exporting country. It also has the potential and use during peak summer demand
to delay by decades the criticality of wind farms. periods, increased electricity costs are
identified as an issue. The
e Water Usage. Hydraulic fracturing uses a huge amount of water and there have been incidences of consequences, trade offs and business
the contamination of ground water. If climate change results in a decrease in available water in decisions (such as the one described in
reservoirs then hydraulic fracturing would be in competition with urban areas and farms for available the comment) will be influenced by
water. additional factors and made at the
local level. A discussion of the range of
Another issue that is not really mentioned is that high demand will increase the cost of electricity for local consequences is beyond the
cooling in the summer. This will invariably lead to lower usage. It is a rather delicate problem to try to scope of this chapter due to page
decide where the price and demand for electricity might settle. length limitations.
A nice example of the effect of price increase is in the cotton fields of West Texas. The water level in
the Oglala aquifer has dropped and hotter summers require more irrigation water. These two facts
combined have led to an expected decrease of 25% in the acres planted to irrigated cotton for 2013.
Over all the authors have written a very useful report.
u.s. Environ ||An overarching comment on the ES, as well as specifically regarding the “assessing confidence” and 1. The confidence and likelihood
mental ||“assessing likelihood” sections on page 17, is that the ES generally does not convey the confidence or  |[Executive components are in the traceable
Protecti ||likelihood of the myriad impacts that are discussed. For a non-technical audience, too much use of Summary accounts portions of each chapter, and
on confidence and likelihood labels can clutter the message. However, too little use of such labels can give would not fit well in the Executive
Agency |[the false impression that all impacts discussed are equally likely and are backed by equal scientific Summary as you noted.
weight [for example, see our comment on key finding #5 (pg 8, lines 34-41 below)]. Since the ES is split
into a narrative and Report Findings, the authors should seriously consider conveying the confidence
and likelihood for the Report Findings.
u.s. Environ 1. 3 5 Language has been modified slightly to
mental ||"Recent" should be added as a modifier somewhere in this sentence (e.g., These changes are part of a ||[Executive address this comment.
Protecti ||pattern of global climate change which has recently been driven primarily by human activity) (bullet Summary
on one of chapter 2 is also a better wording)
Agency
u.s. Environ 1. 3 12 ||Agree that providing more specificity
mental Executive to the concept of "the past" is a good
Protecti ||Add a time-scale: eg, "relatively stable climate of the past several thousand years" Summary idea; language has been changed
on accordingly.
Agency
|U.S. ||Environ ||Whi|e the evidence for negative impacts outweighs the evidence for positive impacts (especially at ||1 || || || ||There are positive effects mentioned
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mental ||larger climate changes), it would still be appropriate for the Executive Summary to note any positive Executive in other parts of the Executive
Protecti ||impacts mentioned in the underlying chapters - such as a decrease in extreme cold, carbon fertilization, |[Summary Summary; in most cases, the positive
on increases in growing seasons, etc., though it may be acknowledged that not even these are purely effects are not the ones that rise to
Agency ||positive effects: reduced cold means not killing off pests, and longer growing seasons and carbon the "highest order message" from
fertilization can augment invasives and allergen production. Currently, positive impacts are only each of the chapters, so it is hard to
mentioned in the Midwest regional sentence. bring more forward into the Executive
Summary.
u.s. Environ ||"Increasingly frequent extreme precipitation and associated flooding that can lead to injuries and 1. 5 12 ||A change in response to this comment
mental ||/increases in marine and freshwater-borne disease" - this sentence is not entirely consistent with the Executive has been made.
Protecti ||information presented in Ch.24, which does not present evidence of a link between extreme Summary
on precip/flooding and marine disease. Marine disease should be given a separate clause in this sentence
Agency ||land discussed in terms of temperature--i.e., "rising sea surface temperatures have been linked with
increasing levels and ranges of diseases" (from Ch. 24)
u.s. Environ ||“However, beyond the next few decades, the amount of climate change will still largely be determined ||1. 6 2 References have been added to short-
mental ||by choices society makes about emissions.” - This is generally consistent with previous statements by  |[Executive lived climate forcers.
Protecti ||IPCC on the timing of the effect of different emission scenarios. However, in light of the additional Summary
on information and attention being paid to the role of black carbon (where effects due to emission
Agency ||changes can be immediate) and methane (where effects can occur on a decadal time scale after an
emission change), should this statement be revised to reflect the potential for changes in so-called
short-lived climate forcers to have some degree of climate impact over the next few decades?
u.s. Environ 1. 6 24 ||This change has been made.
mental Executive
Protecti ||Editorial: typo in "under way and have" - delete "and" Summary
on
Agency
u.s. Environ ||Caution is needed in the use of the word 'avoid' in "necessary to avoid" since it is not clear either 1. 6 18 ||A change has been made in response
mental ||whether even B1 is 100% certain to avoid the worst impacts, or whether these impacts would be 100% ||Executive to this comment.
Protecti ||certain under BAU. Suggest revising as follows: "Large reductions in global emissions, similar to the Summary
on lower emissions scenario (B1) analyzed in this assessment, would reduce the risks of some of the worst
Agency ||impacts of climate change."
u.s. Environ 1. 6 19 ||This change has been made.
mentall In lines 19 and 29, replace "international agreements" with "international negotiations." There are no Executive
Protecti ||. . Summary
on internationally agreed-upon targets.
Agency
U.s. Environ Please reword this sentence to be consistent with Chapter 27 Mitigation and the key finding reported L . 6 28 A chz?nge has been made in response
mental o " A o Executive to this comment.
Protecti on page 10--e.g., "While these represent positive steps, the level of current efforts is insufficient to Summary
on avoid inFreasineg serious impacts of climate change that have large social, environmental, and
economic consequences."
Agency
u.s. Environ |[The section "Report Findings" does not adequately discuss the timing of impacts. Overall, the ES does a ||1. 8 1 An analysis of references to the timing
mental ||good job of highlighting the fact that many impacts are indeed occurring now and this paints a Executive of impacts across the report has been
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Protecti ||compelling picture of how climate change has already been observed to affect a number of systems. Summary completed. Most graphical projections
on However, aside from this section's discussion of projected impacts for agriculture, there is little attempt in the report do contain information
Agency [[to discuss current understanding and limitations about how further impacts may trend over time. about time frames, but there are not
many specific time-frame high level
findings. Reference the climate science
chapter.
u.s. Environ ||Key Finding #5 is a good example of our overarching comment above about why it's problematic to list ||1. 8 37 ||The key findings in the report are the
mental ||all projected health impacts in one sentence without including any information on confidence or Executive accumulated highlights from the
Protecti ||likelihood. Without such additional info, it's easy to conclude that scientists understand climate Summary report agreed to by the full author
on change's effects on waterborne diseases or mental health just as well as they understand heat stress team.
Agency ||land decreased air quality. Obviously this is not the case, as the former have only Medium confidence
reported in Chapter 9, while the latter have Very High confidence.
u.s. Environ 1. 9 15 ||The authors are comfortable with the
mentall "Reliability of water supplies..." The term 'reliability' here is not clear if it refers to water quantity, Executive Ianglljage as I,t stands. Itis e.ntlrely
Protecti . - Summary consistent with the conclusions of the
quality, or both. Please reword to be more specific.
on water chapter.
Agency
u.s. Environ |[The key finding states, “Over the next 25 years or so, the agriculture sector is projected to be relatively |[1. 9 28 ||This conclusion refers to the
mental ||resilient, even though...” Please check if the wording of this finding is indeed consistent with the key Executive agricultural sector over the whole of
Protecti ||findings from the agricultural sector chapter, because it appears to be a bold and potentially over- Summary the US and is consistent with the
on optimistic projection that even over the next 25 years ag will be resilient, when there remain findings of the agriculture chapter.
Agency ||luncertainties about changing variability and potential for extreme events to become even more
frequent.
u.s. Environ 1. 10 |[23 ||This section has been modified.
mental ||{Insert new clause at beginning of this sentence: "While these represent positive steps, the level of Executive
Protecti ||current efforts is insufficient to avoid increasingly serious impacts of climate change that have large Summary
on social, environmental, and economic consequences."
Agency
u.s. Environ 1. 11 11 The table has been replaced with an
mental Executive infographic map containing
Protecti Summary information about key impacts to the
on regions. This information is intended
Agency [|Are there any health impacts at the regional levels, particularly from extreme heat, that can be to reflect some of the highest order
included in this table? findings from the regional chapters.
Though health is mentioned in all of
the regional chapters, it is not the one
that appears to rise to highest order in
any one of them.
u.s. Environ |[The "Crosscutting Themes and Issues” section is not always clear if the information under this section is||1. 12 |1 Major changes have been made to the
mental |[the result of the findings or simply additional information worth considering. If the information is Executive "framing issues" within About this
Protecti ||[stemming from the draft findings, then they might be considered key findings themselves if given more |[Summary Report, Executive Summary, and
on specificity. For example, the “Thresholds, Tipping Points, and Surprises” section is written so generally Context and Background.

Agency

that it doesn’t appear to have any specific relationship to the rest of the report. If specific examples




First Last Chapter ||Figure/ ||Start S.tart Response
Name  |IName Comment Table Page||Line
Number
| || ||cou|d be given from the report itself, this topic could be an appropriate finding under Report Findings. | || ||
u.s. Environ 1. 16 ||11 |[This language has been amended to
mental |[The date "July 31, 2012" may need to be revised since the authors are now considering newer Executive April 12, 2013.
Protecti ||literature submitted through the public comment process. In any case, the report should be very clear |[Summary
on about what was considered.
Agency
u.s. Environ ||The section "Sources of Information" needs to include description of the report's approach to citing 1. 16 |9 The authors have included only
mental ||grey literature. It should indicate that in limited instances, some NCA chapters (e.g., Ch. 12) cite grey Executive sources that meet Information Quality
Protecti ||literature in order to convey key information not found in the peer-reviewed literature, but that these |[Summary Act standards and an appendix has
on sources have been clearly identified as such. In addition, it should be noted that all information in the been added that describes the
Agency [[report, including that from grey literature, will have undergone formal peer review by the National approach used to ensure this.
Academy of Sciences in addition to review by experts in the public comment process.
u.s. Environ ||[This sentence states that the report “underscores the effect of mitigation by comparing impacts 1. 16 ||35 |[The Traceable Accounts have all been
mental ||resulting from higher versus lower emissions scenarios.” A few issues here: a) the ES does not appear ||[Executive reviewed and the authors have
Protecti |[to attempt to take advantage of the examples in the report where either climate outcomes or impacts |[Summary provided additional details in some
on can be compared between the lower vs. higher emission scenario; this could be an additional way of cases.
Agency ||conveying key messages from the report; b) this statement (along with the description of the SRES B1
vs. A2 description) may need to be re-worded so that it doesn’t falsely imply that for each and every
impact describes comparison betwee B1 vs. A2.
u.s. Environ |[The traceable accounts in most chapters do not include enough detail or explanation to meet the 1. 17 ||27 |[The Traceable Accounts have all been
mental ||objectives outlined for them in this section of the ES. In particular, there is very little discussion about |[Executive reviewed and the authors have been
Protecti |[the quality of information used; it is left up to the reader to look at the references cited and draw their |[Summary asked to provided additional details in
on own conclusions. Strongly recommend that each chapter team revist their traceable accounts to ensure some cases.
Agency |la commensurate level of detail/explanation across chapters and to clarify their rationale for choosing
the confidence levels.
u.s. Environ 1. 18 ||13 ||Modifications have been made to the
mental ||For accuracy, please reword this sentence to read: "Three types of scenarios are applied in certain Executive language in this section.
Protecti ||chapters of this assessment — emissions scenarios (including population and land use components), Summary
on climate scenarios, and sea level rise scenarios."
Agency
u.s. Environ ||In general the draft report says very little about the potential role of black carbon emissions in climate The text has been revised in several
mental ||change. The lack of information on this topic stands out because there has been more recent scientific chapters to incorporate this
Protecti ||information on BC as well as increased attention by policy makers. Most recently, Bond et al. (2013) in suggestion to include the importance
on JGR estimated a central estimate of globally averaged radiative forcing for black carbon (including of black carbon emissions.
Agency ||direct, indirect cloud, and snow and ice effects) of 1.1 W/m2, which would make it the second most
potent anthropogenic warming agent behind CO2. However, this “Bounding Report” by Bond et al. also
points out the importance, in terms of mitigation considerations, of taking into account potential
cooling effects due to emissions co-emitted with black carbon, and how the net effects can vary
significantly by source. Information from Bond et al. (2013) and other sources on short-lived climate
forcers could be reflected in the ES, Chapter 2, and Chapter 27.
U.s. Environ Update to reference the latest EPA Climate Change Indicators in the United States, 2012 Report. 2. Our. 39 |[16 || This has been updated to the more
mental Changing recent report.
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Protecti Climate
on
Agency
u.s. Environ 2. Our 2.12 44 The areas of high model agreement for
mental Changing decreases (the hatched areas) are
Protecti |[The current version of Figure 2.12 seems to indicate that in summer the Northwest and South-Central ||Climate relatively small compared to the large
on regions may be considerably drier than current conditions - this may be worth elevating into the text in areas of increases to the north and
Agency |(la more emphatic way than its current mention related to certainty on pg 45. decreases to the south in winter and
spring. Therefore we think our current
level of emphasis is about right.
u.s. Environ 2. Our 52 ||6 The text has been revised to
mentall "unprecedented" since when? Presumably since the start of good records - maybe 18807 But Changmg incorporate this suggestion.
Protecti . . . . Climate
on previously the paragraph describes 800-year tree records, so this would be helpful to clarify.
Agency
u.s. Environ 2. Our 2.22 58 We added a phrase noting that the
mentall The caption for the figure notes the use of the VIC hydrological model - what model(s) are the Changmg temperature and precipitation data
Protecti L . Climate are downscaled data from 16 CMIP3
precipitation and temperature data coming from?
on models.
Agency
u.s. Environ 2. Our 2.11 42 The wrong citation was used in this
mental Changing figure caption -- i.e., this map is NOT
Protecti Climate based on the divisional dataset from
on McRoberts and Neilsen-Gammon
Agency (2011). Furthermore, no interpolation-
Please cite the methodology used in constructing the precipitation map of high spatial resolutions. based estimates for missing monthly
According to Microburst and Nielsen-Gammon, they are based on estimates and interpolation of precipitation totals were used in the
historical datasets. construction of this map. Rather, the
underlying data and methods are the
same as in Peterson et al. (2013),
which come from NOAA/NCDC. The
figure caption has been revised
accordingly.
u.s. Environ ||This discussion would benefit by citing national-scale drought projection analyses published to date. 3. Water 113 ||22 ||We have included citation of this
mental ||[For example, Strzepek et al. (2010) - see http://iopscience.iop.org/1748-9326/5/4/044012/fulltext/. Resource reference, particularly with respect to
Protecti ||[This study applies both meteorological and hydrological (e.g., SPI, PDSI) indices to project the spatial s the precipitation projected presented
on and temporal patterns of drought risks across the 99 sub-basins of the contiguous 48 US states in the therein.
Agency [|early, middle, and late 21st century. Consistent with the NCA approach, these projections are
estimated under the B1, A1B, and A2 SRES scenarios using the full suite of 22 GCMs from IPCC AR4.
u.s. Environ |[The 'Power Plant Cooling' section omits an important/recent national-scale study on this vulnerability |[3. Water 122 |1 The reference has been added.
mental ||(van Vliet et al. 2012) - http://www.nature.com/nclimate/journal/v2/n9/full/nclimate1546.html. "We |[Resource
Protecti ||used a physically based hydrological and water temperature modelling framework to produce a multi- |fs
on model ensemble of daily river flow and water temperature projections for the US over the twenty-first
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| ||Agency ||century" (they use SRES B1 and A2 and multiple GCMS). | | |
u.s. Environ |[This section on 'Flood Effects on People and Communities' does not describe empirical findings on how |3. Water 126 ||1 The suggested reference has been
mental |[flooding impacts and damages are projected to change in the future - the current text focuses on how |[Resource added to the text
Protecti |[society may need to respond to those risks. It would be useful to set the context by describing some of |s
on the recent literature. One example is: Wobus, C., Lawson, M., Jones, R., Smith, J., and Martinich, J., (in
Agency ||press). Estimating monetary damages from flooding under a changing climate. Journal of Flood Risk
Management (see attached PDF entitled 'Wobus et al. 2013 - JFRM Flooding Damages ACCEPTED.pdf).
u.s. Environ |[This passage / summary on precipitation change impacting stream flow and carrying capacity to 3. Water 124 ||38 ||Regarding the comment on the
mental ||water/wastewater management is less than complete. Please consider to revise for following reasons: |[Resource positive/negative impacts of stream
Protecti S flow, the text has been revised. After
on 1. The positive / negative impacts on stream flow is too simplified. A better summary of the literature is consideration of the carrying capacity
Agency ||needed. comment, we still feel the existing text
is clear and accurate. Regarding the
2. The statement on positive effect of increasing precipitation to stream flow is flawed. The carrying citation, we have replaced the citation
capacity is in largely related to stream/river base flow, not peak flow. There is inadequate data with a different source.
suggesting the hydrologic caustic relationship. Base flow of river monitoring network by USGS should
be used to derive the statement; nonetheless, the data are inclusive for this rather complex
hydrological process.
3. The citation of Whiteheat et al (2009) for increased likelihood of combined sewer overflows is
misleading. The authors only cited CSO as a potential consequence in general description of climate
change effect in the Introduction section. Their data and future watershed simulation analysis have
nothing to do with CSO.
u.s. Environ ||Can you be more specific on this important aspect of adaptation and institutional response? This is a 3. Water 129 ||38 |[The text has been revised to
mental ||generic statement as it is currently written, and only yields a perception that the US water laws and Resource incorporate the suggestion
Protecti ||regulations are outdated, particularly with respect to climate change adaptation . It is unclear if there is||s
on a definite case that climate change impacts and hydrologic response have occurred to the degree to
Agency ||which current regulations become ineffective or inapplicable or a responsive adaptation requires
policy/regulation changes. More specific discussion and description here would help clarify the
message.
u.s. Environ 4. Energy 168 ||29 |[Thank you. We have incorporated in
mental L . o Supply the text the suggested editorial change
Protecti Edltorlal:.L.Jpcltllate the reference to Ch. 11 with correct chapter title, "Urban Systems, Infrastructure, and and Use to update the reference to Chapter 11.
Vulnerability
on
Agency
u.s. Environ 4. Energy 176 ||8 Thank you. We have reworded the text
mental Supply and added the missing word, "issue."
Protecti ||Editorial: Missing a word? Suggest "...face some type of water sustainability issue (EPRI, 2011)." and Use
on
Agency
u.s. Environ 4. Energy 180 ||6 Thank you. We have corrected the
mental ||Editorial: Should refer to "Table 4.3" rather than "Table 3". Supply table reference.
Protecti and Use
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u.s. Environ 4. Energy||4.3 181 Thank you. We have modified the
Pmrz:éaclti Editorial: It would be helpful for Table 4.3 to be consistent with Table 4.1 in using color-coding of the z:szIJZe tables to have consistent formatting.
on words "Challenges" and "Opportunities" in the heading (color-coded in Table 4.1; white in Table 4.3).
Agency
Stephan ||Moore 21. 724 ||8 The text has been revised to
ie Clarify "higher basins" - higher altitude vs higher latitude. Northwe incorporate this suggestion.
st
Stephan |[M 21. 724 ||13 ||[Thetexthasb ised t
. ephan Moore Is a "transient" basin a mixed basin (as defined on line 7), or is it a basin that is projected to transition? . € texthas gen rewse. °
ie . . . Northwe incorporate this suggestion.
e.g., from mixed to rain-dominated. ot
Stephan ||Moore |[|In addition to increasing temperatures, ocean acidification can also affect toxin-producing harmful algal {|21. 728 ||14 |[The text has been revised to
ie blooms (HABs). Sun et al. (2011) and Tatters et al. (2012) have found that increasing pCO2/decreasing ||Northwe incorporate this suggestion.
pH can increase the amount of toxin produced per cell of some species of Pseudo-nitzschia. Pseudo- st "Neurotoxic" has been changed to

nitzschia is best known in the Pacific Northwest for blooming on the outer Washington coast and
contaminating razor clams, causing up to $22 million in lost revenue (Dyson and Huppert 2010). There
are also some incorrect references in this paragraph:

1. There are 2 issues with the Huppert et al. (2009) reference on line 26. First, it should be removed
here because it is not applicable to PSP in Puget Sound. Second, it should be replaced with Dyson and
Huppert 2010 (see full reference below), and should appear only when referencing the blooms of
Pseudo-nitzschia (not blooms that cause PSP). For example, this reference could be used when
highlighting the economic impacts associated with blooms of Pseudo-nitzschia that may increase in
toxicity as a result of ocean acidification.

2. The Feely et al. (2010) reference on line 26 should also be removed - it does not show or reference
linkages between climate, warmer temperatures, and harmful algal blooms in Puget Sound.

3. The Moore et al. 2008 reference on line 26 is incorrect and should be removed. Instead it should be
Moore et al. (2009), Moore et al. (2010), and Moore et al. (2011). Sun, J., Hutchins, D. A., Feng, Y.,
Seubert, E. L., Caron, D. A, Fu, F. (2011). Effects of changing pCO2 and phosphate availability on
domoic acid production and physiology of the marine harmful bloom diatom Pseudo-nitzschia
multiseries. Limnology and Oceanography. Vol. 56 (3), pp. 829-840.Tatters, A. O., Fu, F., Hutchins, D. A.
(2012). High CO2 and silicate limitation synergistically increase the toxicity of a harmful bloom diatom.
PLoS ONE. Vol. 7 (2), pp. €32116.Dyson, K., Huppert, D.D., 2010. Regional economic impacts of razor
clam beach closures due to harmful algal blooms (HABs) on the Pacific coast of Washington. Harmful
Algae 9(3), 264-271, doi: 210.1016/j.hal.2009.1011.1003.Moore, S.K., Mantua, N.J., Trainer, V.L.,
Hickey, B.M., 2009. Recent trends in paralytic shellfish toxins in Puget Sound, relationships to climate,
and capacity for prediction of toxic events. Harmful Algae 8(3), 463-477,
doi:410.1016/j.hal.2008.1010.1003.Moore, S.K., Mantua, N.J., Hickey, B.M., Trainer, V.L., 2010. The
relative influences of El Nifio Southern Oscillation and Pacific Decadal Oscillation on paralytic shellfish

"paralytic" to be consistent with
revised wording in expanded coastal
chapter of the Northwest Climate
Assessment Report. New references
were added.
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toxin accumulation in Pacific Northwest shellfish. Limnol Oceanogr 6(55), 2262-2274, doi:
2210.4319/10.2010.2255.2266.2262.Moore, S.K., Mantua, N.J., Salathé Jr., E.P., 2011. Past trends and
future scenarios for environmental conditions favoring the accumulation of paralytic shellfish toxins in
Puget Sound shellfish. Harmful Algae 10(5), 521-529, doi:510.1016/j.hal.2011.1004.1004.
u.s. Environ 5. 195 ||14 ||We have revised the text of Key
mental Transpor Message 1 to indicate that impacts
Protecti ||As phrased, the sentence has not been established by the information in the chapter. That is, the tation from sea level rise and storm surge,
on chapter has not demonstrated that either the capacity or the reliability of the US transportation system extreme weather events, higher
Agency ||is declining. Most likely, the authors really mean that climate change reduces capacity compared to temperatures and heat waves,
what it would otherwise be, but without that qualifying language, the capacity has to actually be precipitation changes, Arctic warming,
declining - and that decline documented - for the sentence to be true. and other climatic conditions are
affecting the reliability and capacity of
the U.S. transportation systems.
u.s. Environ 5. 195 |[33 ||The list was not meant to be all-
mental Transpor inclusive but we have listed
Protecti ||Please inset "sidewalks" into the list of infrastructure. tation “pedestrian/bicycle facilities.”
on
Agency
u.s. Environ 5. 195 (|35 ||We added “pedestrian/bicycle
mental Transpor facilities.”
Protecti ||Please insert "bicycles" into this list. tation
on
Agency
u.s. Environ 5. 195 ||29 |[Thank you for your comment. We
mental Transpor added a reference.
Protecti ||Please add a citation to this sentence (re: economic and personal losses). tation
on

Agency




u.s. Environ 5. 196 ||12 |[Thank you for the observation. The
mental . . L Transpor text has been edited to incorporate
. |[The first sentence does not really relate to the rest of this paragraph. The point is important and . . .
Protecti . . . tation this perspective.
on relevant, but its relevance is not addressed in the paragraph.
Agency
u.s. Environ 197 ||2 We have revised the text of Ke
The text has not explicitly demonstrated that climate change has reduced either capacity or reliability . . v
mental . . . ) Transpor Message 1 to indicate that impacts
. ||to what it would be without climate change, so the first key message has not been demonstrated. . .
Protecti . . . . o . tation from sea level rise and storm surge,
Certainly the impacts discussed have the potential to reduce reliability and capacity, but other types of .
on . . . extreme weather events, higher
climate change can increase both (e.g. shorter ice free seasons and less snowfall), and the chapter
Agency . . . . temperatures and heat waves,
never really establishes which effect dominates. Nor does it demonstrate that the systems have not L . .
. . ; precipitation changes, Arctic warming,
been adapted to climate change sufficient to offset those effects. The conclusions are probably correct, . . "
. . o . and other climatic conditions are
but they should be demonstrated.Note that this applies to the key finding in the opening page of the . s .
affecting the reliability and capacity of
chapter. .
the U.S. transportation systems.
u.s. Environ 5. 197 ||6 We added the corresponding
mental Transpor references.
Protecti ||Citations are needed for the statements describing impacts and effects. tation
on
Agency
u.s. Environ 5. 197 ||18 ||[Thank you for your comment. We have
mental Transpor changed the wording.
Protecti "such high temperatures" is a nonsequitur since the previous sentences did not say how high the tationp & g
on temperatures would be, only what temperature changes are expected to be.
Agency
u.s. Environ 5. 197 ||{19 ||[Thank you. We have modified the text
mental Transpor to incorporate your suggestion.
. [|This statement needs to be qualified. There are asphalt mixes designed for warmer temperatures, and . P P y €8
Protecti tation
on roads are repaved every 10-15 years.
Agency
u.s. Environ 5. 197 ||25 ||We have edited the sentence to
mental Transpor address this comment and added
. ||This sentence is so vague that either it should be cut, or the text should explain what these impacts are. . P
Protecti tation references.
on A reference or two would be useful as well.
Agency
u.s. Environ 5. 200 (|16 ||The Airnav LLC website is based on
mental Transpor Federal Aviation Administration (FAA)
Protecti tation data. We have changed the text to
on include the FAA source. The Airnav LLC
Agency web site, based on FAA data, was used

Recommend finding appropriate citations within the peer-reviewed literature rather than citing a
website. If these do not exist, consider whether the information is truly necessary for a scientific
assessment and will meet information quality standards for this report.

specifically for runway elevations
rather than the more generic airport
information. This is a useful distinction
because some of the other airport
information on that web site could
change from year to year, whereas
runway elevations do not change very




||often.

u.s. Environ 5. 200 ||15 ||We have added language that sets
mental |[The denominator is missing in "13 of the nation's largest..." and "two of the most important..."Suggest |[Transpor context.
Protecti ||"13 of the nation's XX largest..." (15 largest? 100 largest?) Suggest "...two that handle XX% of the tation
on nation's port traffic..."
Agency
u.s. Environ 5. 200 ||18 ||We have moved the sentence to
mental Transpor better link to the intent of the
. ||This sentence reasonably explains a vulnerability created by something other than climate change, but . P
Protecti ||. . . ) ) tation paragraph.
on it needs to be better linked to the point the paragraph is attempting to make.
Agency
u.s. Environ 5. 5.2 201 The source of data for the information
mental Transpor found in airnav.com, an online
Protecti tation database for pilots and aviation
on professionals, is the Federal Aviation
Agency Administration’s National Flight Data
Center Portal. We revised the text to
cite this source information. The
. . . . . . - source meets the Guidance on
This assessment should not be citing a web site for factual information without note clearly explaining . .
. . . . Information Quality Assurance to
why that web site is deemed reliable. See comment concerning p. 200, line 16. .
Chapter Authors of the National
Climate Assessment: Question Tools
(2/21/2012), which is used by the
NCADAC to assure for each source
used in the NCA Report: (1) utility, (2)
transparency and traceability, (3)
objectivity, and (4) integrity and
security.
u.s. Environ 5. 202 |1 We appreciate your comment. We
mental . . . . . . . Transpor have discussed the positive aspects of
. ||This section appears to omit the types of disruptions that will decrease due to global warming, such as . P ,V seu . positiv . P
Protecti . L . tation climate change in other sections of our
the longer ice-free shipping season and less snow in some areas. The reader has no way to evaluate
on . ) chapter assessment. Due to space
whether the good or ill effects dominate. o .
Agency limitations, we have decided to not
repeat them in this section.
U.S. Environ 5. 5.3 203 We appreciate your comment,
The legend box and caption can be misleading, by asserting that the highways themselves are at PP v . . .
mental ; . . Transpor however after consideration of this
. ||lelevations below 4 feet (above what--NAVD?). In fact, most of the actual highways are at higher . . . .
Protecti . . . . . . ||[tation point, we still feel the legend is
elevations than the surrounding terrain. Basically, the roadbeds have been elevated (or the highway is L .
on actually on a low bridge) though they run through very low land accurate. The graphic is from a major
Agency 4 g g Y g ¥ ’ study of the Gulf Coast.
Kayla Craighe ||The issue of global climate change is one that can no longer be ignored. With direct, irrefutable Introduct Thank you for your comments.
ad evidence supporting its existence and effects, policies and resource planning must be adapted to ion:
combat global climate change. | urge politicians for a unified front on this bipartisan issue. With Letter to
irrefutable evidence it is necessary that our politicians work together to support policy planning to limit ||the
the effects of global climate change. This issue will not affect one single group of individuals, but the American
entirety of the global population. The issue calls for a unified front on policies both within our nation People

and between nations.




u.s. Environ 6. 227 ||32 ||We agree and have changed the text
mental Agricultu as suggested.
Protecti Revise sentence to include food prices in the considerations for food security, such as "not only though reg €e
on changes in crop yields and food prices, but..."
Agency
Stephan [|[Moore 21. 214 729 The figure has been resized to
ie It is difficult to tell the difference between the colors on the map that show medium (i.e., 13") and high ||Northwe incorporate this suggestion since we
(i.e., 50") sea level rise estimates. st were unable to change the original
palette.
u.s. Environ 6. 227 ||36 ||We agree and have added the
mental . . . . . . Agricult suggested wording to the sentence.
Protecti Include extreme events in this description of crop and livestock threats, such as "direct impacts from reg leuttu uee wording
on changing climate conditions and extreme weather events on crop and livestock...".
Agency
Stephan [|[Moore 21. 730 |1 After consideration of this point, we
ie Not certain what is meant by "viability" here -- do the authors mean vulnerability? Northwe still feel the existing text is clear and
st accurate.
u.s. Environ 6. 228 |5 We changed the sentence to include
mental ||Consider indicating that climate change not just has both positive and negative impacts at different Agricultu spatial patterns and spatial and
Protecti ||spatial scales, but also at different temporal scales, and that impacts can switch from positive to re temporal productivity.
on negative over time (and vice versa perhaps)
Agency
u.s. Environ |[These sentences need to be re-ordered and cited. Revise to something like: "US agriculture exists as 6. 228 ||6 After consideration of your suggestion,
mental ||part of the global economy and agricultural exports have outpaced imports as part of the overall Agricultu we have decided to leave the current
Protecti ||balance of trade. Climate change will affect food prices, quantity and quality of produce available for re text as is. The current flow of the
on export and import, and will also alter the stability of food supplies. These impacts will create new food sentences conveys the message of
Agency ||security challenges for the US as the world seeks to feed nine billion people by 2050. ([citations])." cause and effect.
Please provide appropriate, current citations in the opening section of this chapter.
u.s. Environ ||[This paragraph needs reworking. Revise to something like: "The cumulative impacts of climate change ||6. 228 ||{12 ||We have changed the sentence to
mental ||on agriculture will ultimately depend on changing global market conditions as well as responses to local||Agricultu incorporate these suggestions.
Protecti ||climate stressors, which could include such actions as farmers adjusting... Adaptive actions in the areas ||re
on of production, consumption, research, and education include seizing opportunities to avoid economic
Agency |[|damages, and in some cases increase profitability, while minimizing risks." The phrase "increase
profitability" sounds cold and the phrase "unfavorable conditions" sounds weak- revise to better
convey the seriousness of these threats.
u.s. Environ |[This paragraph is confusing and needs a lot of structural reworking. The first sentence (line 22-23) is 6. 228 ||22 ||We modified the wording and
mental ||lawkward. It is very difficult to figure out what the pronouns between Lines 22 through 29 are referring ||{Agricultu removed the sentence on future
Protecti ||to-- for example, please clarify what "These strategies" on line 25 and "such projections" on line 29 re extremes.
on refer to. Reorder sentences to clarify and separate the subject of adaptation strategies versus the
Agency ||subject of projections. Please clarify if "changes in extremes are less well understood" on line 24 refers
to the extremes being less known or the strategies to adapt to extremes being less known. Clarify if the
phrase, "when temperature increases" on line 32 refers to average temperature. Please include more
current citations.
u.s. Environ 6. 6.1 229 Thank you for your suggestion. We
For figure 6.1 it would be more insightful if actual percentages where given with pie chart. . ¥ ¥ g8 .
mental Agricultu have added dollar values to the pie




Protecti re chart to provide more clarity on the
on size of each commodity type.
Agency
Stephan [|[Moore ||l found this paragraph a little confusing. The first few sentences describe an increasing trend for 21. 732 |9 The text has been revised to
ie outbreaks of mountain pine beetle and state that this trend is projected to continue with ongoing Northwe incorporate this suggestion.
warming (i.e., a linear increasing trend). Then the next few sentences say that suitable beetle habitat is ||st
projected to first increase and then decrease. Do outbreaks and suitable habitat not vary together?
And why is the available area for beetles ultimately limited as stated in line 17? Is there a lower
elevation/higher temperature that becomes too warm for them, and so they run out of mountain at
higher altitudes?
u.s. Environ 6. 6.2 230 We have added the reference to the
mental Agricult 2010 Census data.
. ||While it is understood that the 2007 Census of Agriculture is the most recent, it is desirable to have gricultu u
Protecti e . re
on more recent data if it is available through other sources.
Agency
Stephan [|[Moore 21. 748 1|21 |[The text has been revised to
ie Typo in reference. Northwe incorporate this suggestion.
st
u.s. Environ 6. 6.2 230 We have modified the text to provide
mental ||Please clarify the text in lines 5 and 6 (Figure 6.2 caption). It is unclear whether the different effects are ||Agricultu more clarity.
Protecti ||due to differences in response of commodities in a given area, or due to regional differences in climate ||re
on impacts.
Agency
u.s. Environ ||Its not clear that this figure adds much to the story of climate change impacts on agriculture.The 6. 6.3 231 Thank you for your comment. After
mental ||statement that "poor harvests in many nations in which climate was a factor" is questionable in this Agricultu consideration of your suggestion, we
Protecti ||context. If it is to be used, it needs to be revised. As written, it suggests that the failures due to re still feel the figure is useful. The figure
on "climate" were caused by climate change. If that is true, it needs to be backed by at least one citation. was inserted in response to earlier
Agency ||If that cannot be verified, the statement should make clear that drought, heat, or other climate-related comments.
impacts are likely to occur more frequently and lead to poor harvests such as occurred in the past.
David Klein Appendix||13 1137 The point of the figure is that the
: The slopes are essentially the same,
Science indicating that the warming of global
Suggestion: The (red) trend line for 1998-2006 appears to have nearly the same slope as the (black) of temperature is the same in El Nino and
overall trend line. The point of the caption might be better illustrated by choosing a different period of ||Climate La Nina years. Hence the net warming
time, perhaps 2002-2009 so that the slopes are more visibly different. Change can be skewed by the relative
frequencies of El Nino and La Nina
years, but the background warming is
nevertheless the same.
u.s. Environ 6. 231 (|10 ||We have added section headers to the
mental Agricultu text.
Protecti It would be helpful to have a subtitle here, such as "Plant Response to Climate Change" to differentiate reg
on from Animal Response to Climate Change (see p. 237)
Agency
u.s. Environ 6. 231 (|14 ||We agree and have modified the text
Replace the word "match" with something like "fall within" . g' .
mental Agricultu according to the suggestion.




Protecti re
on
Agency

u.s. Environ 6. 6.4 232 The dotted line is the zero line of no
mental Agricultu change. The intent of this line is for a
Protecti ||Suggest defining the dotted zero line similar to the A2 and B1 lines. re reference point. As such, we feel that
on it does not warrant a definition in the
Agency text.

u.s. Environ 6. 232 ||{10 ||We have reworded the caption to
mental Agricult indicate that yield response varies

. ||Clarify in the text that (if true) the phrase "only year to year variation across the whole period" means gricultu indt y|. P V, I
Protecti . . - . re among crops with cotton, maize,
there is no significant trend over the period examined. . A

on wheat, and sunflower showing yield
Agency declines early in the period.

u.s. Environ 6. 233 ||7 We have made the editorial change as
mental Agricultu indicated.
Protecti ||[End the sentence at "Corn Belt. With the number..." re
on
Agency

u.s. Environ 6. 6.5 234 Thank you for your comment. We have
mental Agricultu changed the figure title to be more
Protecti ||This figure title is not very descriptive. Revise to something like "Projected changes in key climate re descriptive. For consistency with the
on variables affecting agricultural productivity in 2100" . title lengths of all figures in the report,
Agency we are reserving most details for the

caption.

u.s. Environ 6. 6.5 234 A description of this graph is found in
mental Agricultu the surrounding main body of text. We
Protecti ||Revise to include discussion of the lower left figure in the caption re have added a reference to the Figure
on following the description.
Agency

u.s. Environ 6. 6.5 234 We have modified the figure caption
mental Agricult to indicate the baseline.

. ||Revise to "Changes in some of the climate parameters". Clarify the baseline or starting year that these gricultu indi !

Protecti re
on 2100 changes occur from.
Agency

u.s. Environ 6. 234 (|3 We have modified the text following
mental Agricultu this caption to incorporate this
Protecti re clarification. We have also changed
on the figure title to emphasize that the
Agency focus for this figure is on productivity.

Benefits and disbenefits are unclear here. Clarify (as appropriate) that some changes will help and
some will harm, but that overall changes by the end of the century will be harmful.

The caption as is indicates that
changes are not identical everywhere
and that some crops, such as cereals,
would grow more quickly under
warmer conditions, meaning less time
for the grain itself to mature, reducing
productivity.




u.s. Environ 6. 235 (|7 We have revised the sentence to
mental ||Clarify the phrase "a similar response"- it sounds like it says animals have decreases in the length of Agricultu incorporate your suggestion.
Protecti ||grain-filling period. Revise this sentence and explain the effects of stress on animals (reduced milk re
on productivity, slower growth etc.) Consider noting that this is further discussed in the next section.
Agency
u.s. Environ 6. 235 |9 We agree and have added the
mental ||Paragraph needs revising- include a topic sentence and separate disparate concepts. Include a topic Agricultu suggested sentence.
Protecti |[sentence something like: Though changes in temperature, CO2 concentrations, and radiation may re
on benefit plant growth rate, this doesn't necessarily equal more production, etc.
Agency
u.s. Environ 6. 235 (|9 We have modified the text as
mental ||Editorial: Revise to: "...mature more quickly. But because soil may not be able to supply nutrients at Agricultu suggested.
Protecti ||rates required for faster growing plants, plants may grow smaller, thereby reducing grain, forage, fruit, ||re
on or fiber production."
Agency
u.s. Environ 6. 235 (|12 ||We have modified the sentence as
mental ||Editorial: Revise to: "Reduction in solar radiation in agricultural areas over the last 60 years is projected ||Agricultu suggested.
Protecti |[to continue, which would slow plant growth and may partially offset the acceleration of plant growth |fre
on due to higher temperature and CO2, depending on the crop."
Agency
u.s. Environ 6. 235 (|21 ||We have modified the sentence to
mental Agricultu incorporate your suggestion.
Protecti This is not an adequate topic sentence. Revise to something like: its not just warming but the lack of reg P y g8
on cold that causes threats to agriculture...
Agency
U.S. Environ After careful consideration, the
mental NCADAC concluded that both terms
Protecti ("heat-trapping gases" and
on "greenhouse gases)" are acceptable in
CRITICAL COMMENT: Check for consistency throughout assessment with how "heat-trapping gas g' N & ) . P
Agency . . ) . " " this report. "Heat-trapping" is
emissions" are characterized or defined and whether they are different than "greenhouse gases", .
L oo . . . . preferred in some places for
which is a term that has been specifically defined in regulations. It may be helpful to define these terms o
. . . . communication purposes, and
once at the outset, and note whether they are considered as interchangeable or have meanings distinct " " . .
greenhouse" is used for in certain
from one another. ; . )
situations, such as for regulations. A
mouse-over glossary in the final report
will also be provided to help clarify
definitions.
u.s. Environ 6. 235 ||125 ||We have made this editorial change to
mental Agricultu the text.
. ||Editorial: Revise to: "viability is low. Projections show that chilling requirements for fruit and nut tress g
Protecti ||. . - n re
in California will not be...
on
Agency
u.s. Environ 6. 235 ||27 ||We have added names of plants.
mental Agricultu
Protecti It would be helpful to clarify what crops (most?) have a 400 hour chilling requirement. reg

on




||Agency ||

u.s. Environ 6. 235 (|32 |[There is no citable reference at this
mental Agricultu time which meets the standards for
Protecti re this report. This current statement
on Recommend finding an appropriate citation within the peer-reviewed literature. If one does not exist, does show that these impacts are
Agency ||consider whether a personal communication used in this context is truly necessary and will meet occurring and the personal
information quality standards for this report. communication meets the Guidance
on Information Quality Assurance to
Chapter Authors of the National
Climate Assessment.
u.s. Environ 6. 6.6 236 We have modified the text to include
22:;2Li The text introduces this topic as "winter chilling", not "chilling" as shown in the caption. Revise caption f;grlcultu the word "winter.
to say "winter chilling"
on
Agency
u.s. Environ 6. 236 ||6 We have revised the sentence.
22:;2Li The term "fruit set" is specialized to the ag sector - clarify or revise to say "production” or use other f;grlcultu
on phrasing as appropriate.
Agency
u.s. Environ ||Revise caption to clarify what scenarios are being used, how they're being characterized (BAU = A2?), ||6. 236 ||3 We have modified the sentence and
mental ||and their appropriate likelihood. The sentence on lines 14-16 can begin to be clarified by revising to: Agricultu added a citation.
Protecti ||"These are very conservative estimates of the reduction in winter chilling hours because climate re
on models project not just simple continuations of observed trends, but temperature trends rising at an
Agency [|increasing rate." ([citation]). More citations needed.
u.s. Environ ||Note that, while the sentence on lines 14-16 states that these are not "simple continuations" of 6. 236 ||14 ||We have revised the text for clarity.
mental ||observed trends, the sentence on lines 7 and 8 states, "One example of this change is shown here for ||Agricultu
Protecti ||California’s Central Valley assuming that observed climate trends in that area continue through 2050 re
on and 2090." The sentence on lines 7 and 8 implies (at least to many readers) that these are "simple
Agency ||continuations." It is unlikely that many readers will automatically consider anything beyond a straight-
line trend form.These two statements need to be revised for clarity.
u.s. Environ 6. 236 (|18 ||We have revised the sentence to
mental Agricultu clarify the meaning.
Protecti ||Clarify what chemical manipulation to induce chilling refers to, or omit. re
on
Agency
u.s. Environ 6. 6.6 236 We have added text to clarify that the
mental ||Presumably the citation at the end of the caption (Luedeling et al. 2009) is the same for the Agricultu citation Luedeling et al 2009 is the
Protecti ||immediately preceding data as well as for the figure. However, that is not clear. It would be helpful to |jre source of the figure.
on include the citation in the figure title to clarify the figure source.
Agency
U.S. Environ The examples in this paragraph, after the topic sentence, are all negative, though the topic sentence 6. . 237 |1 The section ha.ls begn revised in
mental . . . . L . Agricultu accordance with this and other
Protecti says that !mp.acts are mixed. Please revise to include positive impacts or change the "mixed re comments.
on characterization.




||Agency

u.s. Environ 6. 237 (|11 |[The sentence has been revised for
mental ||Revise last sentence to: "The growth stimulation effect of increased atmospheric CO2 concentrations ||Agricultu clarity.
Protecti ||also has a disproportionately positive impact on several weed species, which will contribute to re
on increased risk of crop loss due to weed pressure."
Agency

u.s. Environ 6. 237 (|15 ||We have reworded the sentence to
mental Agricultu incorporate this suggestion.
Protecti ||Change the word "precipitation" to "water supply" re
on
Agency

u.s. Environ 6. 237 (|19 ||We have added a subhead in front of
mental Agricultu this paragraph.
Protecti ||Move this paragraph under the subtitle "Animal Response" re
on
Agency

u.s. Environ 6. 237 (|26 ||We have modified this sentence to
mental ||Editorial: Revise to: "...5F range; deviations from this range can cause animals to become stressed, Agricultu incorporate this editorial change.
Protecti ||which can disrupt performance, production, and fertility, limiting the animal's ability to produce meat, |jre
on milk, or eggs."
Agency

u.s. Environ 6. 237 ||34 ||We have added a subheadingin a
mental Agricultu different paragraph.
Protecti ||Editorial: Revise title to: "Animal Response to Climate Change" re
on
Agency

u.s. Environ 6. 237 ||42 ||We have modified the wording for
mental Agricultu clarity.
Protecti ||The phrase "causes problems" is too vague. Please clarify. re
on
Agency

u.s. Environ 6. 238 |2 These are the latest published data
mental Agricultu available to meet the guidelines of this
Protecti ||If available, it would be better to have 2012 data on production losses. re report.
on
Agency

u.s. Environ 6. 238 ||14 |[Thank you. We have changed the text
mental Agricultu to “weed species.”
Protecti ||Revise to: "Several weed types benefit..." re
on
Agency

u.s. Environ 6. 238 ||23 |[The text on higher humidity in wet
mentall Clarify whether higher humidity only occurs in wet years or omit "in wet years". Agriculty years is no longer in the chapter.
Protecti re
on




||Agency

u.s. Environ 6. 6.9 240 Drought is covered in the chapter
mental Agricultu where we mention that climate
Protecti re change projections suggest an increase
on in extreme heat, severe drought, and
Agency ||Consider coupling this figure with a drought figure. heavy precipitation (Peterson et al.
2012). Given that we are limited in
space, we defer those interested in
learning more about trends in drought
to the Peterson et al. 2012 reference.
u.S. Environ How are "rare" and "many" defined here? Years with more than 8 days in which more than 1.25 inches 6. . 241 114 Recent fre.qugr?t occurre.nces of such
mental . . . N " o Agricultu events at individual stations are
Protecti of ra|'n fell ar'e.more.fret‘qluent since 200.(.) thar‘n they were prev'lously, but the term rare" is subjective. re consistent with the statistically
Consider revising using "more frequent" or similar terms.Similarly, the statement that "many recent L
on . . . " L significant upward trend of heavy
Agency year§ having more than 8 days with such heavy rainfall" is a.Iso so.mewhat subjective. It‘appears from precipitation events documented in
the figure that there were 4 years between 2000 and 2011 in which this occurred, and it appears that .
one could say that there were "only" 4 years since 1994 in which there were 8 days of 1.25"+ rainfalls. the upper midwestern U.S. (USGCRP
] T . SAP 3.3, 2008). We have modified the
Consider revising in terms of relative frequency. . ) .
sentence to clarify this point.
U.S. Environ 6. 6.9 240 As stated in the caption, 1.25" is an
mental Agricultu approximate threshold for creating
Protecti re runoff. Rain amounts exceeding about
on 1.25" leads to soil erosion, enhanced
Agency |[|What is the relevance of 1.25 inches/day as the metric used for this figure? What would be the result if streamflow and flood potential, so this
it were 1"/day or 1.5"/day? l.e., how robust are these results to changes in the rainfall amount? level is more agriculturally relevant
than other arbitrary thresholds.
Number of events over 1.25" has
increased at a faster rate than total
rainfall.
u.s. Environ 6. 241 (|32 ||We moved and modified the sentence
mental Agricultu to address this comment.
Protecti ||It is unclear why this sentence is separated- consider moving to a more appropriate location. re
on
Agency
u.s. Environ 6. 242 (|37 ||We added the suggested word.
mental Agricultu
Protecti ||Revise to: "will add to the existing risks" re
on
Agency
u.s. Environ 6. 243 (130 ||We have revised the text to address
mental Agricultu this comment.
Protecti ||Revise "climate extremes and changes" to "climate change and changes in extreme events" re
on
Agency
u.s. Environ 6. 243 (|41 ||We have modified the text to clarify
mental ||Please clarify if "shocks" means "price shocks" Agricultu that it is price shocks.
Protecti re




on

Agency
U.S. Environ 6. 6.10 244 The figure, "Herbicide Loses
mental Agricult Effectiveness at Higher CO2" is no
. |[This figure seems out of place at this particular location. If this figure is to be retained, it needs to be gricultu ¢ I\{ 's !
Protecti . . re longer in the chapter.
on placed at a location relevant to the topic.
Agency
u.s. Environ 6. 241 (|28 ||We modified the sentence to
mental ||Revise to: "...weather events occurring during corn pollination. Recent studies suggest that, with Agricultu incorporate this suggestion.
Protecti ||increased average temperature, higher temperatures and drier conditions will amplify future drought |fre
on severity and temperature extremes."
Agency
u.s. Environ ||"CO2 emitted by fossil fuel burning" - this wording does not appear to be consistent with the cited 7. 263 ||20 |[The text has been revised to
mental ||study for this statistic, which does not differentiate the sources of CO2 emissions. Our understanding is ||Forestry incorporate this suggestion. Numbers
Protecti |[that the 13% is not specific to fossil fuel burning only. Please correct this sentence and the from the recent EPA 2013 report are
on corresponding sentences throughout the chapter. Consider replacing with "anthropogenic CO2 used.
Agency ||lemissions".
u.s. Environ 7. 263 (|19 |[The text has been revised to
mental |[The wording here is misleading. It implies that the specific CO2 emitted by fossil fuel combustion is Forestry incorporate this suggestion.
Protecti ||absorbed by forests. The appropriate phrasing is "U.S. forests currently absorb the equivalent of about
on 13% of all carbon dioxide (CO2) emitted by fossil fuel burning in the U.S."
Agency
u.s. Environ 7. 7.1 265 The chapter focused on broad trends
mental . S . _— . . Forestry for the topic. We refer those
. ||Consider revising image- the small boxes in this figure are hard to see, hard to discern what the picture . .
Protecti ||. . interested in a deeper treatment of
is showing .
on the disturbances across forests to the
Agency provided citations, Goetz et al. 2012.
u.s. Environ 7. 266 ||10 ||We appreciate this suggestion, but
mental Forestry space is limited, and the author team
Protecti . . . . L believes this is exactly the point just
Need to note that that rising average climate impacts make forests more susceptible to episodic "
on disruptions made, citing Jentsch et al. 2007. We
Agency P ’ have also included a new figure to
emphasize the focus on warmer
temperatures and drought effects.
U.S. Environ 7. 266 ||17 ||After consideration of this point, we
mental Forestry still feel the existing text is clear and
Protecti ||Editorial: Delete the words "with higher temperatures" (redundant) accurate.
on
Agency
u.s. Environ 7. 266 (|32 ||The text has been revised to
mental Forestr incorporate this suggestion to clarif
. ||Revise sentence to: "Trees die faster when higher temperatures accompany drought; thus even shorter 4 incorp 15 suggest! "y
Protecti . o . o . . the effect of short droughts under
droughts can trigger mortality." Consider clarifying whether higher temperatures mean baseline . . .
on : L increasing temperatures. The cited
warming as opposed to episodic heat waves. o - o
Agency study is insufficient to distinguish

effects of short waves vs. changes in




mean conditions so we have not made
any changes in response to the second
part of the comment.

u.s. Environ 7. 266 (|38 ||We appreciate this suggestion, but
mental . . L . . . . e . . Forestry space is limited. The author team has
Protecti Before discussing projections, .con5|der discussing the observed increases in wildfire size and intensity deliberated and agreed on the most
that have already been occurring. . . . .
on important information to include.
Agency
u.s. Environ 7. 267 ||4 We have modified the text to
mental ||, . " . Forestry incorporate this statement of
|["...conditions for western forests and eastern forests." Does this mean all forests (western + eastern = . . .
Protecti . increased productivity and clarify the
all?) or are there some forests not included here? .
on associated caveat.
Agency
u.s. Environ 7. 267 (|16 ||We removed the term "mesic" and
mental Forestry restated the point.
Protecti ||Revise to omit or explain the term mesic (jargon)
on
Agency
Kavita ||Heyn Need to caveat and highlight uncertainties around the projected increase in area burned in the region ||21. 731 ||{17 ||The text has been revised to
in this section. For example, Littell el al. (2010) claim that it is hard to construct a relationship between ||Northwe incorporate this suggestion.
fire and climate in Western Cascade forests, so this uncertainty should be considered in this section. In ||st
their assessment of the effects of climate change on vegetation in Oregon, Shafer et al. (2010) caution
that occurrence of future fires is driven by a combination of favorable climate, ignition sources and a
mechanism for rapid fire spread (strong winds and topography) — factors that are strongly influenced
by local conditions and that are not fully accounted for in many climate change projections.
Kavita ||Heyn The prediction of the probability of a very large fire year increasing from 1in 20 to 1 in 2 is presumably ||21. 731 ||23 |[The text has been revised to
drawn from the modeling results presented in Table 1 in Littell et al. (2010)? Would be good to make Northwe incorporate this suggestion.
this clear, given it's such a startling jump in probability. Also suggest explaining this conclusion in a little ||st
more detail, including how this factors into the variability in modeling predictions for ecological
subregions within the Northwest region. E.g. - is this really the increase in probability throughout the
Northwest, or just in specific subregions?
u.s. Environ 7. 267 ||23 |[Thank you for your comment. The text
mental ||"Rising disturbance rates can increase harvested wood output and potentially lower prices, particularly ||Forestry has been revised extensively in this
Protecti ||given that annual U.S. forest growth currently exceeds harvesting." This is not intuitive and needs section. Due to the size of the topic,
on explanation. How can higher disturbance rates lower prices for HW ouput, unless you mean salvage of and the page limit of the chapter, we
Agency ||the diseased/dead wood (so not timber quality wood)? if the latter, make that clear. otherwise, more focused on broad trends rather than
disturbance (meaning higher mortality) would likely increase prices as supply for merchantable timber delving too deep or providing such a
goes down. though most disturbance would likely occur in the west, largely public lands, where are level of specificity as described here
no/few mills to use salvage/deadwood (eg, pest mortality currently seen in CO), see figure 71., 7.6, 7.7 about where the harvest occurs, under
what condition, etc.
Kavita |[Heyn This map is too coarse to illustrate projected increases in area burned for different areas of the 21. 21.7 733 Littell et al. 2010 do suggest more
Northwest region. For example, because the division of areas is based on Bailey’s Ecoregions of the Northwe finely resolved differences, but finer
United States (Bailey 1995), the Oregon Cascades are classified as mountains with altitudinal zonation ||st analysis projections for the whole

and appear as one division on the map with a projection of 400-500% increase in area burned.
However, according to Littell et al. (2010) there are significant differences in the projected fire area
burned between Western and Eastern Cascade forests. These subregional idiosyncrasies do not appear

region have not yet been published.
However, we have more carefully
described these responses as




on the map, which may be misleading. Suggest improving map resolution or division of areas to more "sensitivity" and indicated that
accurately illustrate the projected increase in area burned in different parts of the region. ecoprovinces as shown here have
"broad" commonality in vegetation
and climate.
Kavita |\ Heyn Bailey (1995) is cited in the caption for the Projected Increase in Area Burned map in Figure 21.7 but is 21. 748 |11 The text has bgen rewse.d to
. . . . L . . Northwe incorporate this suggestion.
not included in the References section. Suggest including in the References section on this page. ot
Kavita | Heyn If “changes in the risk of very large, high-intensity, stand-replacing fires cannot yet be predicted” then 21. 734 121 Thls comment cc?nflates total f':\rea
. " - ) h . I Northwe with severity, driven by two different
stating that the “probability of a very large fire year would increase from 1 in 20 to 1 in 2” (Page 731, .
Lines 23-24) is not entirely consistent with this statement. Suggest acknowledging the uncertainties st tlm? §ca|es of ph(.enomena. Ha\{e
around fire risk in the section. cIarlfled the text in two places in the
section.
u.s. Environ 7. 267 (|26 ||The text has been revised. We deleted
mental ||Delete "thus output are likely to be lowered". Begin a new paragraph starting with "Western Forests Forestry the suggested text and modified the
Protecti ||could..." On line 28 delete the word "increased. On line 29 add the word "content" after the word following sentence as suggested.
on "nutrient".
Agency
Kavita ||Heyn While we understand that there is ‘very high’ confidence in the general direction of change around 21. 744 The text has been revised to clarify
forest mortality in the region (an increase), there are enough studies that point out uncertainties in Northwe aspects of this suggestion, but we feel
localized fire risk and modeling of projected area burned (Page 744 states that “statistical models may ||st the confidence is accurate since an
over-predict area burned”). Suggest reconsidering the ‘very high’ level of confidence that increased increase in area and total trees killed
disturbance will increase forest mortality due to area burned by fire, given some of the subregional (mortality) is virtually certain in forests
uncertainties highlighted in cited studies (for example Western Cascade versus Eastern Cascade aggregated at the regional level.
forests).
u.s. Environ 7. 269 (|2 The text has been revised to
mental ||See earlier comments for p. 263, I. 20: this wording does not appear to be consistent with the cited Forestry incorporate this suggestion.
Protecti ||study for this statistic, which does not differentiate the sources of CO2 emissions. Consider replacing
on with "anthropogenic CO2 emissions".
Agency
u.s. Environ 7. 269 (|12 |[The text has been revised to
mental ||Revise line 12 to "...projected case studies, growing season lengthened but the number of days...". Forestry incorporate this suggestion. We added
Protecti ||Please clarify the time period over which snow day decreases and water stress increases occurred in additional text to provide details on
on the Rocky Mountain forests (time periods for baseline and for the stated impacts). the changes.
Agency
u.s. Environ 7. 7.3 270 This figure has been deleted from the
mental ||This figure has a lot of information but is difficult to comprehend. Unless additional explanation is Forestry text as it is currently in journal review,
Protecti ||provided, this figure may be more confusing than informative. Suggest significant revision and which will not meet NCA deadlines.
on explanation, replacement, or removal. We have replaced this figure with
Agency Figure 2.17 from Vose et al. 2012.
u.s. Environ 7. 271 (|3 The text has been revised to
mental ||See earlier comments on p. 263, |. 20; 269, . 2: this wording does not appear to be consistent with the ||Forestry incorporate this suggestion.
Protecti ||cited study for this statistic, which does not differentiate the sources of CO2 emissions. Consider
on replacing with "anthropogenic CO2 emissions".
Agency
|U.S ||Environ ||Revise title to be more descriptive, like: "Historic and projected changes in forest carbon sources and ||7 ||7.5 ||273 || ||The figure has been revised to




mental |[sinks". In reference to the figure on the right, the carbon fluxes demonstrated in the latter half of the ||Forestry incorporate this suggestion. This figure
Protecti ||century shows forests as carbon sources rather than sinks. The annual flux numbers in the right panel has been revised per the published
on do not seem to match up with the annual projected flux numbers for the same climate scenarios in report; an erratum is being developed
Agency ||chapter 10 of USFS 2012, the RPA 2010 report (stated source). Where are these numbers from in that for the referenced report which should
report or how were they derived from that report? Please provide more explanation/reconciliation of more closely match these updated
these numbers. Also, is it possible to remove the decimal places to make this less cluttered/more figures.
readable?
u.s. Environ . . N . . 274 |1 We have extensively rewritten this
v This section should be more balanced and objective regarding the advantages and disadvantages of . ve ex . Ively rewrl . !
mental . . . . . N . Forestry bioenergy section to make it more
. ||using forest products for bioenergy. For example, after the cited "socioeconomic effects," the section .
Protecti ; . . . : policy neutral.
on should acknowledge that this practice may also lead to perverse incentives and management behavior,
such as over thinning, unnecessary fuel treatments, etc.
Agency
U.S. Environ 7. 274 (|25 ||Due to the size of the sector, and the
mental Forestr age limit for the chapter, we focused
. ||This discussion of higher carbon emissions from bioenergy is incomplete and therefore misleading, and 4 Pag P
Protecti . . ) . . . on the broad trends rather than
must be revised. The debate is not merely due to modeling assumptions, time horizons, etc.; more . .
on . o . . delving too deeply or providing for a
importantly and fundamentally, it is about how to accurately account for the impacts of biomass . . -
Agency e o . . - . . . . - detailed discussion about the complex
utilization (i.e., not simply presuming all biomass is carbon neutral). This section should cite the findings . . . .
. e ) .. issues involved in this debate about
of a recent peer review panel set up through EPA's Science Advisory Board to study exactly this issue.
. . . . . - . how best to calculate carbon
One of their main conclusions is that not all biomass can, a priori, be considered neutral emissions from bioeneray. Biomass
(http://yosemite.epa.gov/sab/sabproduct.nsf/0/57B7A4F1987D7F7385257A87007977F6/SFile/EPA- e . BY.
. . L . . utilization is certainly a part of the
SAB-12-011-unsigned.pdf). A more nuanced and complete discussion is warranted here, particularly in . . -
. . . . L . M time accounting. We modified the text
light of the fact that on page 274, lines 18-20, this section highlights the importance of "regional .
. . . to mention that the debate revolves
context and circumstances, such as feedstock type and prior management, land conditions, transport . . .
. . s " around assumptions in the policy
and storage logistics, conversion processes used to produce energy, distribution, and use" in the L
. . . . o . . analyses such as logistical challenges,
context of forest-derived biomass, which all play a role in the emissions related to biomass production . L
energy conversion efficiencies,
and use. . . .
temporal horizons defined, and the life
cycle domain defined.

u.s. Environ 7. 274 ||38 ||The authors of the NCA Report have
mental Forestry written it based upon a variety of
Protecti |[This language implicitly focuses on forest residues (not roundwood) from salvage/fuel treatments from sources, all of which were assessed
on disturbance. though most disturbance would likely occur in the west, largely public lands, where are under Guidance on Information
Agency ||no/few mills to use salvage/deadwood (eg, pest mortality currently seen in CO), as seen in Figures 7.1, Quality Assurance to Chapter Authors

7.6, 7.7. A recent study submitted to the Journal of Forest Economics suggests that the use of residues of the National Climate Assessment:
(having more value than currently) could also lead to perverse incentives and management behavior, Question Tools (2/21/2012), which is
such as over thinning, not necessary fuel treatments, etc (though this hasn't been established used by the NCADAC to assure for
definitively yet due to lack of market). If accepted for publication in time, consider citing: Latta, G.S., each source used in the NCA Report:
J.S. Baker, R.H. Beach, S.K. Rose, and B.A. McCarl. In Review. A multi-sector intertemporal optimization (1) utility, (2) transpaency and
approach to assess the GHG implications of U.S. forest and agricultural biomass electricity expansion. traceability, (3) objectivity, and (4)
Submitted to: Journal of Forest Economics. integrity and security. This suggested
reference does not meet the
publication criteria.
u.s. Environ 7. 274 (|38 |[The text has been revised to
"While this bioenergy market allows managers to eliminate wastes and conduct forest health, stand . . .
mental ||. : . . ) ) T Forestry incorporate this suggestion. The
. |[improvement, and climate adaptation operations, it has yet to be made a profitable enterprise in most . .
Protecti . " L L " present bioenergy market is now
on U.S. regions." - to what does "this bioenergy market" refer? To the current market? To the market for referenced

Agency

supply from salvage efforts?




u.s. Environ 7. 276 ||6 We reworded the sentence.
mental Forestr
Protecti Editorial: Check for consistency when using the term "forestland" here, rather than "forest" as in other 4
on parts of the chapter. Is there a difference? If so, please explain.
Agency
U.S. Environ 7. 276 (|11 Due to the size of the sector, and the
mental Forestr age limit for the chapter, we focused
. ||Very little attention to the role of globalized markets. Although it is mentioned in the title, no analysis 4 Pag P .
Protecti ) . on broad trends rather than delving
or text was provided on the subject. -
on too deeply or providing such a level of
Agency specificity.
u.s. Environ 7. 276 (|32 |[The text has been revised to
mental Forestr incorporate this suggestion.
Protecti It is implied, but somewhere this paragraph should explicitly say how federal lands are not managed 4 P ge
on the same as private, i.e. less responsive to the market.
Agency
u.s. Environ . . . . . . . . 277 (|2 The text has been revised to
This sentence is a confusing transition - starts paragraph with public and private, then goes to private . . )
mental . . . . . . . Forestry incorporate this suggestion. The
. ||land owners then to unspecified regulations that are required but inconsistent with changing
Protecti " . . . . L paragraph focuses on management
conditions. Please clearly articulate the point. What regulations? What penalties are implied here? Are . .
on : . . ; options and what may constrain
these actual legal penalties, or reductions in expected income? .
Agency adaptive management.
u.s. Environ 7. We appreciate this suggestion, but
mental Forestry space is limited. The author team has
Protecti ||Consider adding information on forestland soils. deliberated and agreed on the most
on important information to include.
Agency
u.s. Environ 7. The section on "Forest Carbon
mental Forestry Sequestration and Carbon
Protecti |[Traceable Account for Finding 2. In the text on assessment of confidence based on evidence, it is Management" reflects the statement
on mentioned that there is pressure on forestland to be converted to ag land. This was not discussed in found in the Traceable Account. We
Agency [|the text (all text on conversion focused on transitions to urban uses). This omission should be rectified. have also added text in other sections
of the chapter that relates to this
topic.
U.S. Environ 7. After consideration of this point, we
mental Forestry still feel that the existing text is clear
Protecti |[Traceable Accounts, Key Message 3: In the text on description of evidence base, the argument seems and accurate. In the Carbon
on one-sided and should be modified given that there is still ongoing scientific debate (i.e., no consensus) management section, we cite Vose et
Agency ||in the literature that fuel treatments (and forest biomass removal) reduce emissions (from fires, etc). al 2012 to say that forest management
assists in possibly avoiding future
emissions.
u.s. Environ 7. The text in the chapter was revised
mental Forestr slightly to incorporate this suggestion
. ||Traceable Accounts, Key Message 3: The text in New Information and Remaining Uncertainties brings 4 ghtly .p g8 .
Protecti . . . . e > . to expand the issues related to this
up the debate on carbon neutrality, avoided in the main text, but still dismisses it as simply an . . .
on argument about modeling etc. See previous comment on page 274, lines 25-27. Strongly suggest discussion. However due to the size of
Agency g getc. P pag ! ’ gly suge the sector, and the page limit for the

revision.

chapter, we focused on the broad
trends rather than delving too deeply




or providing for a detailed discussion
about the complex issues involved in
this debate on how best to calculate
carbon emissions from bioenergy.

u.s. Environ |[Traceable Accounts, Key Message 3: In the text in Assessment of Confidence Based on Evidence: how ||7. After consideration of this point, we
mental ||does growth outstripping harvest serve as evidence for helping to finance salvage and reclamation? Is ||Forestry still feel the text is clear. The high
Protecti |[there high confidence in the formation of viable markets in this area, and if so, based upon what confidence is based on an assumption
on evidence? Numerous studies (even USFS 2012) show that the US may turn into a sink in the near that policy and economic energy
Agency [[future. On page 274, lines 18-20, this document highlights the importance of "regional context and valuations will make it competitive
circumstances, such as feedstock type and prior management, land conditions, transport and storage with fossil fuels. The development of
logistics, conversion processes used to produce energy, distribution, and use" in the context of forest- markets is strongly tied to that
dervied biomass, which all play a role in the environmental impacts (including net GHG emissions) assumption.
related to biomass production and use. Are these issues considered when stating there is "high
confidence" that these markets will develop?
u.s. Environ 7. 283 (|1 The text has been revised to
mental Forestry incorporate this suggestion. The
Protecti reports were cited in this chapter
The new reports from the USDA should be cited and added to references. P L P
on however the citation in the reference
Agency section was incorrect. This has been
revised.
u.s. Environ 11. 420 (|39 ||Thank you for your suggestion. Based
mental Urban on your comment, edits have been
. ||"As new climate adaptation plans are formed, further expansion of the U.S. urban landscape into ¥
Protecti . " . . . . . Systems, made.
on suburban and exurban spaces is expected." Is this meant to imply that climate adaptation planning Infrastru
would result in expansion of urban areas? Or does it mean that, at the same time as climate adaptation
Agency ) ) o . ) cture,
plans are formed, further expansion will occur? If it is the former, please provide more explanation and and
scientific support for this statement. If the latter, please clarify.
PP P y Vulnerab
ility
u.s. Environ |[This chapter is missing a logical and important connection to the discussion in Chapter 25 on the social |[11. Thank you for your suggestion. Based
mental ||vulnerability of coastal communities, given that many of the largest U.S. cities are located along the Urban on your comment, edits have been
Protecti ||coasts. It would be helpful to add a sentence like the following, perhaps after the sentence on exposure||Systems, made.
on ["The vulnerability of different urban populations to hazards and risks associated with climate change [|Infrastru
Agency ||depends on three characteristics: their exposure to particular stressors, their sensitivity to impacts, and ||cture,
their ability to adapt to changing conditions..."] - "For example, many major U.S. metropolitan areas are||and
located on or near the coast and face higher exposure to particular climate impacts like sea level rise Vulnerab
and storm surge (see Chapter 26: Coastal Zone, Development, and Ecosystems)." ility
u.s. Environ 11. 421 ||13 |[Thank you for your suggestion. Based
"Climate change increases the frequency and intensity of extreme events like extremes of heat, heavy v v .gg
mental . . o . o Urban on your comment, edits have been
. ||downpours, flooding from intense precipitation and storm surges, and disease incidence from
Protecti o ; . . . ||Systems, made.
temperature and precipitation changes." - This sentence is out of place here and should be used earlier
on . . . . . . Infrastru
in the section to set the context for how climate change will threaten the well-being of urban residents.
Agency . ) e~ . . . ) cture,
Suggest moving to page 420 after lines 13-15: "Direct and interacting effects of climate change will and
expose people who live in cities across the U.S. to multiple threats" because it answers the question, Vulnerab
what are these multiple threats? lity
u.s. Environ |[The chapter should point out the significant variety across urban settings and conditions. It would be 11. Thank you for your suggestion. After
mental ||helpful to note that climate change impacts on urban infrastructure (water, transportation, electricity ||{Urban consideration of this point, we feel




Protecti |[supply, etc.) are distinct between acute meteorological events and climate change impacts, among Systems, that the existing text addresses your
on urban areas of different geographic locations, hydroclimatic settings, urban forms, and urban history. ||Infrastru comment.
Agency |[|Some in-depth discussion may better serve the purpose. The trends in urban adaptation discussionis ||cture,
rather sketchy. and
Vulnerab
ility
Luisa Cristini 1. 3 13 ||Itis not clear what section this
| would add not the RAPIDLY changing one Executive comment refers to.
Summary
Luisa Cristini 1. 3 21 ||Because this is a US National
Please add value in degrees centigrade. Also later in the chapter. Executive Assessment th? authors h{;\ve chosen
Summary to use the official US metrics for
temperature throughout.
Luisa Cristini 1. 4 17 |[The intent is to refer to both the Arctic
Please add ocean after Arctic Executive ocean and the land surface, so there is
Summary no need to add the word ocean.
Luisa Cristini 1. 5 19 ||A change in this language has been
| would use CONVERTING rather than maintaining. Executive made.
Summary
Luisa Cristini 1. 8 9 The authors are comfortable with the
Please delete AND CLIMATE before events Executive existing language.
Summary
Luisa Cristini 1. 8 28 ||This text now appears in a different
| would change populations with groups Executive section (Context and Background) and
Summary has been modified.
Luisa Cristini 1. 8 36 ||There are a variety of ways that
Executive climate affects mental health,

How is climate change affecting mental health? Summary described in the literature and within
the health chapter . Language is
modified to provide an example.

Luisa Cristini 1. 11 11 The change has been made.

Please include US-affiliated pacific Islands (USAPI) in the same box as Hawaii. Executive

Summary
Luisa Cristini 1. 16 ||26 ||Language has been modified.
I would use "challenge of climate change" rather than "climate challenge". Executive
Summary
Luisa Cristini 1. 11 20 Acronyms have been defined in the
Acronyms should be explained at least once. Executive caption.
Summary
u.s. Environ 8. 292 (|1 Changed as suggested.
mental Ecosyste
Protecti For clarity, suggest rephrasing this sentence clause as follows "Although we interact with ecosystems ms Y
and ecosystem services every day..." ’
on 4 v very day Biodivers
Agency ity, and




Ecosyste
m

Services
u.s. Environ ||To paraphrase, this sentence says that a better understanding of how every climate change impact 8. 292 ||{11 |{Thank you for your suggestion. Edits
mental ||matters to people may help us deal with climate change. This is very vague and not well articulated; Ecosyste have been made to improve clarity.
Protecti ||plus, the term "matters" is a poor choice of word as it connotes subjectivity, and the notion that we ms,
on might be able to understand "everything" is not realistic. This sentence should be more directly framed ||Biodivers
Agency ||in terms of a process, for example: 1. a better understanding of CC impacts on biodiversity and ity, and
ecosystem services will 2. help us to better manage ecosystems in a way that promotes resilience to Ecosyste
climate change. However, the uncertainty in our ability to understand and forecast the magnitude of m
CC impacts should be noted, especially in the context of being able to manage for them. Services
u.s. Environ ||This section's description of freshwater use in the U.S. is not entirely consistent with a similar section in||8. 292 ||{17 ||No change. The chapters are not
mental ||Chpt 3 (Water Resources, page 118, lines 20-29). Different numbers and studies are described (see Ecosyste inconsistent; they are just different.
Protecti ||pasted Chpt 3 excerpt below). It would be ideal for these two sections to describe the same findings. Ch|{ms, Our presentation is much more
on 3, p. 118, 20-29 Biodivers general and simplified. It is
Agency ity, and appropriate for the water chapter to
"At the national level, total freshwater withdrawals (including both water that is withdrawn and Ecosyste have a more detailed presentation.
eventually consumed and amounts that return to the original surface or groundwater source) and m
consumptive uses have leveled off since 1980 at 350 and 100 billion gallons per day respectively, Services
despite the addition of 68 million people from 1980 to 2005 (Kenny et al. 2009). Irrigation and all
electric power plant cooling withdrawals currently account for approximately 77% of total withdrawals,
municipal and industrial for 20%, and livestock and aquaculture for 3%. Most thermoelectric
withdrawals are returned back to rivers after cooling, while most irrigation withdrawals are used up by
the processes of evapotranspiration and plant growth. Thus, consumptive water use is dominated by
irrigation (81%) followed distantly by municipal 28 and industrial (8%) and the remaining water uses
(5%)."
u.S. Environ This paragraph references water storage and snow pack, but does not directly connect the two. 8. 292 1120 |[Thank you for your s.uggestlon. E,dlts
mental . . . . . Ecosyste have been made to improve clarity.
Protecti Decreased snow pack is mentioned, but another equally important issue is the loss of water storage ms
services provided by the snowpack as a result of early snowmelt. For example, high elevation snowpack||_.”" .
on . . e . . . . Biodivers
Agency mlt'he California Slerr.a Nevada provides the rich agrlcult.ural landscape of the CentraI‘VaIIe‘y WIth a ity, and
critical water supply into the summer months. Under climate change, this snowpack is anticipated to Ecosyste
melt earlier such that there is a loss of water storage for these important agricultural areas (in addition m
to possible flooding as a result of early melt-out). Services
u.s. Environ 8. 292 (|29 ||Text changed as suggested, but the
mental Ecosyste paragraph has not been moved as
Protecti |[This paragraph references projected habitat loss to support the statement of local extinctions--this ms, suggested. The focus here is on
on makes sense but | suggest adding "habitat loss and" to the sentence: Habitat loss and "local extinctions |(|Biodivers ecosystem-scale effects.
Agency ||of fish and other..." In addition, this entire paragraph might be better suited to go under the plants & ity, and
animals section, like page 297 line 20 with the discussion of trout. Ecosyste
m
Services
u.s. Environ ||[This comment also applies to page 197, line 19] As a complement to the Wenger et al. 2011 findings, ||8. 292 ||30 ||No change. While the comment
mental |{Jones et al. 2012 analyzed a broader set of fish guild impacts from climate change for the entire lower ||Ecosyste suggests a good specific example, the
Protecti ||48, not just the interior West (Jones et al. also used SRES scenarios and multiple GCMs). Given the ms, authors feel the existing examples are
on purpose of the NCA, these broader findings would provide richer sources of projected impacts. Jones, ||Biodivers appropriate.




Agency [|R., C. Travers, C. Rodgers, B. Lazar, E. English, J. Lipton, J. Vogel, K. Strzepek, J. Martinich (2012). Climatel||ity, and
Change Impacts on Freshwater Recreational Fishing in the United States. Mitigation and Adaptation Ecosyste
Strategies for Global Change, http://link.springer.com/article/10.1007/s11027-012-9385-3 m
Services
U.s. Environ These two paragraphs go into much detail on the effects of aquatic pollution but there is no tie to 8. 292 |34 [INo .change. Both p.aragr.aphs start with
mental . . . . Ecosyste a climate change link with
. ||climate change. | suggest deleting these paragraphs unless a clear link to climate change can be made . . .
Protecti . . . . L . ms, precipitation as a driver of discharge,
on and supported. The foII.owmg paragraph (lines 1.7.—2'9) discusses DOC vis-a-vis climate change'and isa Biodivers which is the driver of pollution.
Agency stand alone paragraph in that sense. However, if it is supp.osed to ?dd support to.the pfecedmg two ity, and
paragraphs, it does not. The last paragraph on page 293 discusses increased precipitation (under Ecosyste
climate change) which will increase pollution to rivers and coastal waters, but this paragraph does not m
need the 2 paragraphs recommended for deletion to support this. .
Services
u.s. Environ ||[This paragraph discusses the impact of more precipitation on the Gulf of Mexico's dead zone. However, ||8. 293 ||30 |[This paragraph has been revised in
mental ||it is never stated (nor supported with references) whether or not this region is expected to experience ||[Ecosyste response to comment #42481 to
Protecti ||more precipitation. The reader assumes that it is, but it needs to be made clear. Also, it is unclear how ||ms, address the importance of fertilizer
on agricultural practices can affect the dead zone under a climate change scenario of increased Biodivers use and its interaction with
Agency ||precipitation. It is hinted that if ag practices were to decrease N application in the Mississippi basin ity, and precipitation. The paragraph does
then increased precipitation might have a beneficial effect in reducing the area of the dead zone Ecosyste state the precipitation is expected to
because the pollution would be more diluted. Is this correct? Even if so, doesn't N have a very long m increase in the Midwest.
residence time in the soils within the watershed such that N inputs to the river will continue despite Services
reductions in agricultural N application?
u.s. Environ 8. 294 |3 We don't have space to go into the
mental Ecosyste detailed mechanisms of how dead
Protecti ||The paragraph preceding this one discussed anoxic conditions following water pollution and ms, zones form. Our point here is to
on concomitant algae blooms. Can't the increased air temperatures also cause dead zones of anoxic Biodivers establish the link between changes in
Agency ||conditions that are associated with the decay of organic matter following algae blooms? This could be ||ity, and precipitation, discharge, nutrient
better described, specifically in lines 8-9, to support how these blooms can "exact a cost." Ecosyste inputs, and eutrophication.
m
Services
u.s. Environ 8. No change. We feel the graphics we
mentall With the except of Box 2 (which is great!), this chapter seems to be lacking in good graphics that help Ecosyste have usefully support the main points
Protecti . .~ . . - . ms, that we are making.
on describe the vulnerability of ecosystems to climate change. Figure 8.1 (Water Supplies Projected to Biodivers
Decline) has little to do with ecosystem impacts at all, and should be replaced with something more .
Agency o . . ity, and
relevant to the content of the chapter. Similarly Figure 8.2 describing the amount of surface chlorophyll Ecosyste
in North Carolina estuaries following hurricane events is not particularly interesting for the reader. m
Services
u.s. Environ ||Figure 8.2. For such a summary review document on the effects of climate change, a better and more ||8. 8.2 295 The point of this figure is to emphasize
mental ||convincing set of graphs might come from a meta-analysis or other type of published review that Ecosyste the links between precipitation,
Protecti ||includes an analysis of these metrics following many hurricanes, not just one or a series of closely ms, discharge and nutrient loading to
on timed hurricanes. That said, the caption does not tie hurricanes to climate change. A connection must ||Biodivers coastal waters, not to talk about the
Agency ||be made here demonstrating what the connection between hurricanes and climate change is--for ity, and links between climate change and
example: are these hurricanes caused by climate change? Are the salinity and algae effects worse Ecosyste hurricanes. The caption has been
because of climate change? Are the ecosystems not able to buffer against the effects of climate change ||m edited to make the link between
but there is no effect on the hurricane itself? Furthermore, the caption to this figure should restate that||Services increased algae blooms and dead

increased algae blooms can lead to dead zones after the water goes anoxic during the decay of the

zones.




algae. Otherwise, it is not clear what is the problem with increased algae (or chlorophyll), similarly with
increased salinity. This last point is especially important because none of the figures are referenced in
the text, as such they should be stand-alone pieces of information.

u.s. Environ 8. 295 (|20 ||The sentence has been edited to
mental Ecosyste clarify its meaning.
Protecti ms,
on This sentence is unclear, especially how the latter half, "on the movements of materials and flow of Biodivers
Agency ||lenergy" relates to the first half. ity, and
Ecosyste
m
Services
u.s. Environ 8. 296 |2 Changed as suggested.
mental Ecosyste
Protecti ||[Throughout this paragraph, suggest framing this in terms of impacts on ecosystem services from ms,
on climate change. For example, suggested changes to this sentence are underlined: "forests, and barrier ||Biodivers
Agency ||islands provide an ecosystem service of defending coastal ecosystems and infrastructure against storm ||ity, and
surges. Losses of these ecosystems and their ecosystem services..." Ecosyste
m
Services
u.s. Environ 8. 296 ||3 No change. The focus here is not the
mental Ecosyste impact of climate change on coastal
Protecti ||, . o . . . ms, habitats, rather it is the effect of the
on c.oastal development, erqsnon, an.d §ea I.evgl rise - Th|s se!'\tence mixes non—cllmatg sharTge and Biodivers loss of coastal habitats on the
climate change impacts without distinguishing which is which. Suggest that these distinctions be made ||. .
Agency . . ) ity, and vulnerability of coastal ecosystems
clear. And if these impacts interact, then that should be stated too. .
Ecosyste and infrastructure.
m
Services
u.s. Environ ||This fire damage statistic does not distinguish between climate change related damages and non- 8. 296 ||18 ||No change. The dollar values are
mental ||climate change related damages. From a climate change perspective, this statistic is not very Ecosyste useful, even without historical context.
Protecti ||[meaningful unless it can be shown relative to previous years (e.g., as a time series) or if just the "mega- ||ms, And the importance of "some forest
on fire" climate change damages can be reported. However, there is a confounding issue of increased Biodivers management" practices as a
Agency ||development in the wildlife-urban interface such that each fire is more likely to have increased ity, and contributing factor other than climate
damages to human life and property.If the intent here is to indicate the potential for future damages Ecosyste has been mention in response to
by illustrating the current magnitude of losses, that needs to be made clear, with appropriate caveats ||m comment #5901.
and limitations. Services
u.s. Environ 8. 296 ||21 ||No change. Changes in specific
mental Ecosyste ecosystem functions a result of
Protecti This is presented in terms of changes that will render landscapes unrecognizable by humans; however, m_s' . changes In species agsemblages are
on . L . . . . Biodivers discussed elsewhere in the chapter.
Agency and in part related to recognizability, changes |n' ecosys.tem function as a result of changes in species ity, and
assemblages and ranges should also be emphasized as important aspects.
Ecosyste
m
Services
u.s. Environ 8. 296 ||121 ||No Change. This is such a general
mental ||Clarify the time period over which landscapes will become "almost unrecognizable" Ecosyste statement that it is impossible to put a
Protecti ms, time period that would apply to the




on Biodivers full range of ecosystems mentioned.
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 296 ||24 ||Thank you for your comment. Within
mental Ecosyste chapter length contraints, this topic is
Protecti ms, discussed, to the extent possible, in
on Only flora is mentioned here, but much work has also looked at faunal distribution shifts and Biodivers the chapter section titled, "Plants and
Agency ||lassemblages. This should be broadened to include fauna. ity, and Animals".
Ecosyste
m
Services
u.s. Environ 8. 296 ||32 ||No change. In the extreme events
mental Ecosyste section the focus is on really big
Protecti ms, (extreme) fires. Here the focus is on
on This fire section does not relate back to species distribution shifts. This section should be moved to Biodivers more "normal" fires, or the
Agency ||previous section discussing extreme climate events, including fire. ity, and introduction of fire to places that have
Ecosyste not had fires before.
m
Services
U.S. Environ 8. 296 ||39 ||No change. The authors and,
mental Ecosyste especially, the NCA staff have worked
Protecti ms, hard to make the language accessible
on Suggest a different term than "species assemblages." This is an instance of jargon that could be Biodivers to the largest possible group of
Agency |[rephrased for clarity ity, and readers.
Ecosyste
m
Services
u.s. Environ 8. 296 ||39 ||No change. There are too many
mental Ecosyste specific examples to add a driver for
Protecti This discussion does not clearly identify the climate-related driver for the described shifts in habitat. m_s' . each. Itis be'tter to be more general
on . . . . . . ||Biodivers about the driver.
Many of these, if not all, are likely driven by changes in temperature (but could also include changes in ||.
Agency S : : . ity, and
precipitation). Please note the drivers for these shifts where possible.
Ecosyste
m
Services
u.s. Environ 8. 296 ||40 ||Changed as suggested.
mental Ecosyste
Protecti ms,
on o Biodivers
Needs citation(s) .
Agency ity, and
Ecosyste
m
Services
|U.S ||Environ ||Needs citation(s) ||8 || ||297 ||1 ||No change. Multiple references are




mental Ecosyste provided in the following sentence.
Protecti ms,
on Biodivers
Agency ity, and
Ecosyste
m
Services
u.s. Environ ||[Reasons why species may not be able to keep pace with climate change are more complex than just the||8. 297 |2 The sentence has been edited to
mental |[two reasons listed. Species interactions, whether those that have evolved over time prior to climate Ecosyste clarifiy that these are not the only two
Protecti ||change, or novel interactions under changing climate, also may determine a species success or failure ||ms, reasons why species may not be able
on in responding or adapting to climate change. For example, even mobile species (e.g., birds, butterflies, ||Biodivers to keep pace with climate change.
Agency [|[mammals, etc) may not be able to keep pace if their host plants, food sources, etc are not able to "keepl||ity, and
pace." Alternatively, a species may face a new competitor, predator, or pathogen that it has no Ecosyste
evolutionary experience with and is thus displaced or otherwise unable to adapt to the novel m
interaction. There are a myriad of complex scenarios involving species interactions that we cannot Services
predict or project.
U.S. Environ 8. 297 (|18 No change. The authors and,
mentall This paragraph states that these are "obvious" and "visible" changes. Perhaps "measurable" and Ecosyste especially, the NCA staff have wor.ked
Protecti ||, - R . . ms, hard to make the language accessible
on quantifiable" would be more accurate. If one were to go to these sites of change, would they notice Biodivers to the largest possible group of
the difference? Probably not unless they had data collected prior to climate change. What is the .
Agency . . . . S ) ity, and readers.
magnitude of these biome boundary shifts? What is the implication of these shifts from a human or Ecosyste
biodiversity or ecosystem service perspective? m
Services
u.s. Environ 8. 297 (|20 ||Fixed as suggested. It's 47%.
mental Ecosyste
Protecti ms,
on Page 292, line 29 states 47% decline, here it is a 48% decline in trout habitat loss. Need to ensure Biodivers
Agency [|consistency between the two instances. ity, and
Ecosyste
m
Services
u.s. Environ 8. 298 |2 The text has been edited to clarify that
mental Ecosyste outbreaks are occurring in habitats
Protecti "Bark beetle outbreaks in the Greater Yellowstone Ecosystem are outside the historic range of m_s' . where outbreaks either d',d r?ot .
on . i . . . AT . Biodivers previously occur or were limited in
variability" - presume "outside the historic range of variability" represents an increase. In number? .
Agency . e ity, and scale.
range? severity? Needs clarification.
Ecosyste
m
Services
u.s. Environ 8. 298 |8 Changed as suggested.
Pmrz:éaclti Please correct the sentence, "Phenology has been called a globally coherent fingerprint of climate IrET::Sosyste
on change impacts." It is not phenology that has been called this, but the effect of climate change on the Bio'divers
directional patterns of species' life history phenologies. .
Agency ity, and

Ecosyste




m

Services
u.s. Environ 8. 298 ||36 |[The phrase "for example" has been
mental Ecosyste removed.
Protecti ms,
on The content is good, but the "example" should not be called an example of changed migration timing, ||Biodivers
Agency [linstead it is demonstrating an adverse effect of changes in migration timing. ity, and
Ecosyste
m
Services
u.s. Environ 8. 298 ||41 ||Changed as suggested.
mental Ecosyste
Protecti ms,
on Biodivers
Editorial: This should be in its own paragraph; it is not bird related. .
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 299 (|18 No change. The sentence is not talking
mental Ecosyste about climate change and is making a
. ||This needs some clarification. The sentence could be read as implying that climate change, not simply ¥ . g N . &
Protecti . . L . . . ms, simple statement that "change is an
change, is an inherent property of natural systems. At a minimum, there is no indication that climate . .
on . . . N . Biodivers inherent property of natural
change is any different than the "inherent" changes ecosystems have adapted to in the past. . "
Agency o . . . . ity, and ecosystems.
Additionally, this phrasing could also imply that altered ecosystems are not subject to change (whether Ecosvste
climate-driven or otherwise). Both natural and altered ecosystems need to be considered. m ¥
Services
u.s. Environ 8. 299 (|10 ||Citation added.
mental Ecosyste
Protecti ms,
on o Biodivers
Needs citation(s) . lodv
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 299 ||15 ||"forward-thinking" has been deleted.
mental Ecosyste
Protecti ms,
on "forward-thinking" is a vague, potentially loaded term. Needs clarification or consider a different Biodivers
Agency ||descriptor; 'proactive’, 'visionary' or 'creative' are alternatives. ity, and
Ecosyste
m
Services
u.s. Environ 8. 299 (|25 |[The text has been edited to clarify that
This wildlife corridors example needs elaboration in general and an explanation of how it is related to S . ¥
mental . . . . . . . . . - . o Ecosyste wildlife corridors are used to connect
. ||climate change. Will corridors assist migration for niche-tracking species or is this to increase existing - .
Protecti . . . ms, fragments of wildlife habitat.
on connectivity between habitat patches, or something else? Biodivers




Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 300 |8 The text has been edited to clarify its
mental Ecosyste meaning.
Protecti ms,
on Does the third strategy deal with restoration? This needs clarification, a general audience will not Biodivers
Agency ||lunderstand as it is currently written. ity, and
Ecosyste
m
Services
u.s. Environ 8. 300 ||7 No change. A citation is provided for
mental Ecosyste each strategy at the end of the
Protecti ms, sentence.
on Each strategy needs citation(s). .BIOdIVEFS
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 300 ||13 ||"alternative" has been changed to
mental Ecosyste "additional"
Protecti ms,
on Why is this an alternative approach to the previous 5 strategies? Couldn't this strategy be in addition to ||Biodivers
Agency [[the others rather than an alternative? ity, and
Ecosyste
m
Services
u.s. Environ 8. 300 (|15 ||Changed as suggested.
mental Ecosyste
Protecti ms,
on The "stage" should include biological properties as well as physical properties; thus, change "physical" ||Biodivers
Agency |[to "biophysical" ity, and
Ecosyste
m
Services
u.s. Environ 8. 301 ||214 ||No change. This is covered earlier in
mental Ecosyste the chapter and elsewhere in the
Protecti ms, assessment.
on This point should be emphasized by giving the reader a sense of the vastness of forest affected (killed) ||Biodivers
Agency ||by bark beetles. ity, and
Ecosyste
m
Services
U.S. Environ Please state the climate change link that has caused or is correlated with this finding. 8. 302 |8 Added ad.dltlonal !nformat{on tO,BOX
mental Ecosyste text on climate driver causing this




Protecti ms, change.
on Biodivers
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 303 ||21 |[Thisis an observed study not a
mental Ecosyste projected study; box text description
Protecti ms, of example has been modified to
on Is this shift in line with what would be predicted under climate change? Are they flowering earlier? .BIOdIVErS clarify shift and satisfy this question.
Agency ity, and
Ecosyste
m
Services
u.s. Environ 8. 303 ||23 |[This study evaluated trends in Bison
mental Ecosyste weight changes, interannual variation
Protecti ms, in precipiation patterns, and grass
on Biodivers (grazing) biomass production. The
Agency ||Unclear if this variation is due to climate change ity, and study revealed underlying relationship
Ecosyste between climate variability and
m trophic dynamics. Text in Box has been
Services modified to better communicate
climate change influence.
u.s. Environ 8. 303 ||26 ||Text in Box was revised to be more
mental Ecosyste clear on the influence of climate
Protecti ms, change.
on Does this environmental variation include climate change? Can the extent of the climate influence be ||Biodivers
Agency ||stated? ity, and
Ecosyste
m
Services
u.s. Environ 10. 388 ||23 |[The text has been edited for clarity.
22:;2Li Please provide citation(s) for statement that dry cooling and solar PV are being deployed because of \é\:]ztg;
water availability concerns. !
on and Land
Agency use
u.s. Environ 10. 389 ||29 ||The text has been amended to note
mental ||Other industries and municipalities are also involved in this competition for water rights, and interstate ||Water, additional key water users.
Protecti ||and international commitments can also add to constraints on water availability. These should be Energy,
on noted in addition to energy and agriculture as critical stakeholders. and Land
Agency use
u.s. Environ 10. 389 ||36 ||This is meant to refer to the hottest
mental ||"Texans, for example, experienced the hottest and driest summer on record." As stated, this can easily ||Water, and driest Texas summer on record.
Protecti ||be perceived as saying the hottest and driest regardless of location. Presume this refers to the hottest ||[Energy, After consideration of this comment,
on and driest for Texas. Please clarify. and Land we think the existing text is clear and
Agency use accurate.




u.s. Environ 10. 10.1 390 The caption has been edited to explain
mental Water, the purpose of the figure.
. ||Suggest revising the caption for Fig. 10.1 to clarify relevance to water, energy, and land. As presented ’ purp 'gu
Protecti here, this more properly belongs in Chs. 2, 19, or 20 Energy,
on ! properly € e ’ and Land
Agency use
u.s. Environ 10. 10.2 391 The caption has been edited to
mental Water, provide more information. The
Protecti ||Suggest revising the caption for Fig. 10.2 to clarify relevance to water, energy, and land. As presented ||Energy, supporting text for this Key Message
on here, this more properly belongs in Chs. 2, 3, 19, or 20. and Land has also been significantly revised. We
Agency use think the purpose of the figure is now
clear.
U.S. Environ 10. 402 (|10 ||During the course of revisions, this
mental ||Clarify what is meant by the statement that climate change is projected to "affect surface and Water, text was removed. We have
Protecti ||groundwater supplies". Presume that the intent is to convey that these will be affected adversely, but it||Energy, attempted to be clear throughout the
on is not specified. and Land chapter about the type of impacts
Agency use expected.
u.s. Environ 10. 402 (|26 ||We have added citations as suggested.
mental Water,
Protecti ||Provide citation(s) Energy,
on and Land
Agency use
u.s. Environ 10. 403 ||30 ||After consideration of this point, we
mental " . " , . . . Water, still feel the existing text is clear.
. ||Delete "and diesel fuel". If you're talking about corn (as stated on the next phrase), the primary fuel is . .
Protecti ) L o . . . . Energy, Ethanol is the primary fuel, but
ethanol, not diesel. In addition, the vast majority of the biofuel in the U.S. is ethanol, not diesel. L .
on and Land biodiesel is also a component.
Agency use
U.S. Environ 10. 403 (|41 ||After consideration of this point, we
mental ||[This statement is somewhat misleading because ethanol production also produces large amounts of co-||Water, still feel the existing text is clear. The
Protecti ||products, such as distillers dried grains, that are used as animal feed. Accordingly, these acres in reality ||[Energy, author team had extensive discussions
on produce both ethanol and animal feed. and Land about exactly how to frame this issue
Agency use in a clear way.
u.s. Environ 10. 403 ||42 |[The biofuels section has been revised
mental Water, to incorporate this suggestion.
Protecti Editorial: This transition is awkward - there is a jump directly from acres of cropland to commodity Ener ’ I P 18 suggestl
prices with no connection. &Y,
on and Land
Agency use
u.s. Environ 10. 404 (|1 We appreciate the suggestion. In the
mental Water, course of revisions, this section and
. ||Editorial: The phrase "that is more rapid than" could be clarified, or given the preceding phrasing, ’ . revist - 15 sectl
Protecti . L . . Energy, some of the detailed examples were
removed. The concept that biofuel production is rising more rapidly than agricultural growth should
on L and Land shortened. The author team
perhaps be addressed separately from the remaining factors. Please rephrase. .
Agency use deliberated and selected the most
important issues to include.
u.s. Environ L . o . . . . . 10. 404 (|7 The text has been revised to clarify.
mental Editorial: This transition is also awkward, jumping from crop prices to environmental benefits.Suggest Water
. ||starting a new paragraph at "Biofuels have the potential..." ’
Protecti Energy,




on and Land
Agency use
u.s. Environ 10. 404 (|18 ||We appreciate the suggestion. In the
mental Water, course of revisions, this section and
Protecti Delete the modifier "very" in "...is very close to its RFS2 target level..." for accuracy. Energy, some of the detailed examples were
on and Land shortened. The author team
Agency use deliberated and selected the most
important issues to include.
u.s. Environ 10. 404 (|20 ||After considering this suggestion, the
mental ||Delete "entire plant rather than just the". It is adequate to say "biofuels derived from the non-food Water, authors still feel that the existing
Protecti ||portions of plants". Additionally, some cellulosic fuels, such as corn stover, do not derive from the Energy, language is clear and accurate.
on entire plant since the corn grain would have been removed, but are targetted as cellulosic fuels. and Land
Agency use
u.s. Environ |[There was in fact a small amount of cellulosic biofuel production in 2012. Please delete the phrase: "No|{10. 404 (|21 ||The text has been revised to
mental |[commercially viable refineries currently exist for cellulosic biofuel production (though several Water, incorporate this suggestion.
Protecti |[commercial refineries are in development in the U.S.), and", and replace it with: "Cellulosic biofuels Energy,
on have not yet been produced in large volumes in the United States, though small volumes have been and Land
Agency ||produced at numerous small research and development facilities and pilot plants. In 2012 the first use
cellulosic RINs (credits used to track renewable fuel production under the EPA’s Renewable Fuel
Standard) were generated. There are currently two small commercial cellulosic biofuel facilities in the
United States that are structurally complete and in start-up mode, and several additional facilities are
expected to complete construction in the next two years."
u.s. Environ ||Suggest revising this section accordingly (adding the underlined text): While the estimated cost of 10. 404 (|23 ||The text has been revised to
mental ||producing cellulosic ethanol is currently higher than the cost of corn ethanol production (NRC 2011), Water, incorporate this suggestion.
Protecti |[these costs are expected to continue to decline in future years. Cellulosic feedstocks necessary to meet ||[Energy,
on the aggressive RFS2 target of 16 billion gallons annually could require up to an additional 30 to 60 and Land
Agency ||million acres of land (NRC 2011) or alternatively be sourced entirely from currently unused agricultural ||use
residues, MSW, and other wastes.
u.s. Environ 10. We appreciate this suggestion, but
mental Water, space is limited. The author team has
Protecti Energy, deliberated and agreed on the most
on The chapter would significantly benefit from a hard look at its intended goal. There is substantial good ||and Land important information and
Agency [|land relevant information regarding energy, but the connections to land and water are spotty. The use illustrations to include. The text has
discussion of biofuels on pp. 403 and 404, for instance, provide strong information on the advantages been amended to provide additional
and disadvantages of biofuels, but the connections to land and water could be much stronger. There is information on the connections
also very little discussion about the energy requirements for water supply and treatment, and between energy and water and land. It
approaches to reduce energy (and GHG emissions) associated with clean water supplies. has been explained that the Energy
sector provides a useful way to view
the interactions between the three
sectors.
u.s. Environ 9. 334 (|1 The text has been revised to
mental |[The first two sentences of this chapter seem contradictory (influence health in "many" ways; "some" Human incorporate this suggestion. The
Protecti |[threats will intensify). Perhaps replacing "many" with "numerous" would reduce the sense of Health authors have replaced "many" with
on contradiction in these first two sentences. Please revise for clarity. "numerous."
Agency
|U.S. ||Environ ||This sentence is very misleading- it makes it sound like US impacts will only occur if/when there are ||9 || ||334 ||7 ||The text has been revised to




mental ||disruptions elsewhere. The sentence could be changed to read: "Public health in the US can be affected |[Human incorporate this suggestion. The
Protecti ||by disruptions of physical, biological, and ecological systems, both domestic and foreign [or 'both at Health authors reworded the text to clarify
on home and elsewhere/abroad' or 'locally and in other nations' etc]. that the sentence refers to disruptions
Agency both originating in the U.S. and
elsewhere.
u.s. Environ 9. 334 (|9 The text has been revised to
mental Human incorporate this suggestion.
. ||Edit sentence to: "Key climatological drivers of health impacts include: increasingly frequent, intense, P ge
Protecti . . e . - . " Health
on and longer-lasting extreme heat, which worsens drought, wildfire, and air pollution risks;...
Agency
u.s. Environ 9. 334 ||14 ||We agree with your suggestion and
mental Human have added "current level of health" as
. ||Consider adding "current level of health" or "healthiness" or "existing health concerns" to the list of .
Protecti . . Health an example of an attribute of people
vulnerability attributes of people. .
on vulnerable to health impacts related to
Agency climatic change.
u.s. Environ 9. 334 (|22 ||We agree that providing a reference
This needs to be clarified for a lay-person reading level- explain what 1-10ppb is and whether it is € . p' . g .
mental || . .. . o . . ., |[Human on what are significant increases in
. ||significant amount. Revise to something like: "Summertime ground-level ozone pollution (smog), which .
Protecti . . . . o . .+ |[Health concentration levels of ground-level
can cause or aggravate respiratory illnesses, is projected to significantly worsen due to climate change .
on Wl . . . . o . . . ozone would be helpful. A definition of
or "Climate change is projected to worsen air pollution, significantly increasing the concentration of . . .
Agency . . " ozone will be included in
pollutants like ground-level ozone that affect respiratory health
globalchange.gov.
u.s. Environ |[There needs to be some mention of the uncertainty associated with projected PM2.5 levels due to a 9. 334 ||22 ||We have revised the text to address
mental ||changing climate. Jacob and Winner (2009) summarized the climate/AQ models that had looked at Human uncertainty in the responses of
Protecti ||climate change impacts on surface PM2.5 and concluded that the range of results included increases Health different airborne particles to climate
on and decreases. The first draft IPCC WG1 5th assessment also pointed out that the signal of climate change.
Agency ||limpacts on PM pollution is model-dependent with precipitation projections being key. One sentence
mentioning the relatively low confidence in PM projections, or at least highlighting the uncertainty w/
the response of PM, would be more consistent with the latest aggregate research.
u.s. Environ 9. 334 ||27 ||Thank you for your question. The text
mental Human has been revised to clarify.
Protecti ||{1000 premature deaths per 1.8 degree rise in global temperature, or in US temperature? Health
on
Agency
u.s. Environ 9. 334 (|28 |[The text has been revised to
mental Human incorporate this suggestion. The
. ||"could occur" doesn't imply cause/effect- can this be restated such that "Current estimates suggest P . . ge .
Protecti L Health sentence in question was revised,
that a 1.8F rise in temperature could cause 1000 premature deaths each year due to worsened ozone T " "
on . el ) . . . . . . deleting "could occur". In addition, an
and particle pollution" (this is also the first mention of particulate air pollution, and the discussion .
Agency } . o . introductory sentence was added to
doesn't say anywhere that climate change will impact particulate matter). . . . )
this section to mention particulate
matter.
u.s. Environ 9. 334 |32 |[The $6.5 billion nationwide health-
mental Human related cost is based on an assessment
Protecti ||Clarify whether the $65 billion is nationwide annually or for a specific year or if it is some culumative Health of health impacts in the U.S. during
on total. 2000 to 2002, resulting from ozone
Agency levels that exceed national standards.

The $6.5 billion is expressed in 2008




U.S. dollars. The text has been revised
to incorporate this clarification.

u.s. Environ 9. 335 ||{17 ||We changed the text to “simultaneous
mental ||Clarify what "Simultaneous" is in reference to. Revise, if appropriate, to something like: "Simultaneous |[Human exposure to toxic air pollutants” to
Protecti ||exposure to MULTIPLE air pollutants" or "Simultaneous exposure to allergens and other air Health distinguish from pollens.
on pollutants..."
Agency
u.s. Environ |[There are too many figures (4) on ragweed pollen. Given the limited pages available for each chapter, ||9. 335 ||{11 ||We agree with this comment. We have
mental ||more than two pictures of ragweed plant and pollen is unnecessary. As it is, the extensive coverage of |[Human taken out three figures on ragweed.
Protecti ||this one health threat places too much emphasis on this subject, especially considering that it is not as ||Health
on life threatening, nor is the science as certain regarding the magnitude of impacts, as extreme heat or
Agency (|lozone.
U.s. rEnn;:rt:T This is a great graph. A map representation of the data may help better communicate these changes to Human 92 336 \I::\;isrilttaer:cigelji;?‘:r.ri:i\fzrlfy and
Protecti the public. See EPA's indicator of this same data by the same source (Ziska et al 2011) published here: Health
on http://www.epa.gov/climatechange/images/indicator_downloads/ragweed-download1-2012.png A
higher resolution image of this figure can be provided by EPA, if necessary.
Agency
u.s. Environ 9. 336 ||{10 |{Thank you for your comment. This
mental L. . . . . Human section has been edited, and the
. |[This is the first time the word "aeroallergen" appears. May want to use in text too, or define that plant-
Protecti . . Health reference to aeroallergens has been
based allergens in the air are aeroallergens.
on deleted.
Agency
u.s. Environ 9. 9.3 337 We have added text in the report that
mental . . . . . - . . . Human indicates that increased CO2 can
Protecti This is a grgat figure. Consider adding texF explains tha.t it is both the mcrease. in CO2 atmospheric Health contribute to increased production of
concentration and the subsequent warming (lengthening of the season) that impact aeroallergens.
on plant-based allergens.
Agency
u.s. Environ 9. 340 |1 Thank you for your suggestion. We
mental Human added text that addresses your
Protecti ||Consider also discussing the changes in wildfire duration, size, and intensity. Health comment and is consistent with
on Chapter 2: Our Changing Climate.
Agency
u.s. Environ ||"This section should include the following citations for recent, relevant heat mortality studies: 9. 342 |1 We have included the suggested
mental Human references to the temperature section.
Protecti ||(1) Voorhees et al. 2011. Climate Change-Related Temperature Impacts on Warm Season Heat Health
on Mortality: A Proof-of-Concept Methodology Using BenMAP.
Agency ||http://pubs.acs.org/doi/pdf/10.1021/es102820y. (2) Greene S, Kalkstein LS, Mills DM, Samenow J
(2011) An examination of climate change on extreme heat events and climate-mortality relationships in
large U.S. cities. Weather Clim Soc 3(4):281-292 http://journals.ametsoc.org/doi/abs/10.1175/WCAS-
D-11-00055.1?journalCode=wcas (3) Barnett et al. 2012, Cold and heat waves in the United States.
http://www.ncbi.nlm.nih.gov/pubmed/22226140"
u.s. Environ |[The phrase "have sustained" could be misleading- it sounds like the word "sustained" is used to mean ||9. 342 ||4 We agree with your suggestion and
mental ||"maintain" rather than "suffer". Consider dropping "have" to show that it is past tense, or change the |[Human have changed "maintained" to
Protecti ||word completely to "experienced" or "suffered" to show that it was an event, not a long term Health "suffered."

on

occurrence.




||Agency ||

u.s. Environ 9. 342 |5 Sentence seems clear as written.
mental ||[Something seems to be missing here. As written, this is a fairly generic statement that has no relation |[Human
Protecti ||to climate change. Without a connection to climate change, the utility of the sentence is quite limited. |[Health
on Perhaps "Deaths that occur during extreme heat events result from..."
Agency
u.s. Environ 9. 343 ||10 |[Text has been changed to focus on
mental |[The Medina-Ramon and Schwartz study addresses extreme cold events, but the sentence highlights Human cold.
Protecti ||"extreme snow" and "ice storms" neither of which are directly addressed in M-R&S 2007... (and my Health
on impression is that Yu et al. 2011 is similarly focused on temperature)
Agency
u.s. Environ 9. 343 ||22 ||The authors agree and have edited the
mental |[The text here appears to presume that all extreme precipitation events will result in flooding, which is |[Human text to address this comment.
Protecti |[the type of event that is most commonly associated with waterborne disease and water intrusion. That |[Health
on presumption is not necessarily true.
Agency
u.s. Environ 9. 343 (|23 ||The text has been revised to
mentall Suggest revising to use a term other than "present." This may be technically correct, but it is not a term Human incorporate this suggestion.
Protecti . Health
on that will be commonly understood by many readers.
Agency
u.s. Environ 9. 343 ||37 ||We agree with your suggestion.
mental |[The end of this sentence: "insect-host interaction, host immunity, and pathogen evolution" and Human "Pathogen" is defined in a glossary
Protecti ||"invasive insect-borne pathogens" on page 344 (lines 2 and 3) are concepts that most non-specialist Health that will be included on
on readers will not comprehend. Define, clarify, or revise. globalchange.gov. Invasive has been
Agency deleted.
u.s. Environ 9. 344 |6 Thank you for your suggestion. We
mental Human have changed the text to mention that
Protecti Health climate change effects on the
on geographical distribution and
Agency ||Suggest changing to: "Climate change increased risk in countries where insect-borne diseases are incidence of vector-borne diseases in
ALREADY commonly found can also increase susceptibility of North Americans, as trade with, and travel other countries where these diseases
to, tropical and subtropical areas continues to expand." are already found can also affect North
Americans, considering increasing
trade with, and travel to, tropical and
subtropical areas (McGregor 2011;
Wilson 2009).
u.s. Environ |[The figure caption uses the phrase "the tick that transmits Lyme disease", but multiple species are 9. 9.8 345 Point well taken. We have added the
mental ||capable of transmitting Lyme. Perhaps you are referring to the black-legged tick (. scapularis) which is |{Human species name, Ixodes scapularis, as per
Protecti |[the main bug on the east coast... but there is also the western black-legged tick (I. pacificus) which is Health check with the original reference
on believed to be responsible for the majority of new confirmed cases of Lyme disease in the Pacific (Brownstein et al., EcoHealth 2005).
Agency [|region. Clarify wording so that it doesn't sound like only one tick is capable of transmitting Lyme- a very
dangerous message for public heath concerns.
u.s. Environ ||Consider removing or replacing this figure. It is difficult to decipher what the key message is, what each ||9. 9.10 345 It is unclear what figure this comment
mental ||part of the figure is intended to represent, and where to start. The information can be conveyed more |[Human addresses; it says figure 9.1 (which is




Protecti ||clearly and accurately in text. Health on p. 335 in the January 11, 2013
on public draft) and p. 345 (which
Agency contains figure 9.8 in the January 11,
2013 public draft). If 9.8, that figure is
being greatly modified.
u.s. Environ 9. 347 |5 We agree with your comment and
tal H h h d" t" to "arise."
menta . ||Suggest changing the term "present." This may be technically correct, but it is not a term that will be uman ave changed "present-1o “anse
Protecti Health
on commonly understood by many readers.
Agency
u.s. Environ 9. 348 ||{12 ||Thank you for your comment. Because
mental . . . . . Human the focus of this chapter is the Human
. ||CRITICAL COMMENT: Much better coordination is required between this section and the Agriculture .
Protecti L . . . L . Health Health Sector, the impacts on food
chapter (6). Only one of the 12 citations listed here are included in Ch 6. This discussion should be a . . .
on . . ) . . . security are described mainly from the
summary of what is presented in Ch 6, not an entirely new analysis or review. At a minimum, the key . .
Agency || .. .. . . . perspective of this sector. However,
citations need to be consistent, even if the emphases of the two chapters are different. . . . .
this section has a direct link to the
Agriculture Chapter: Key Message 6.
u.s. Environ 9. 347 ||{12 ||The section on Food Security begins by
mental Human mentioning global effects of climate
Protecti Health h food producti d
rotecti If retained, the discussion of food security should also note the potential threats to US food security ea ¢ an.ge or.1 000 produc |o,n an
on . . quality. Given the chapter’s space
due to food security issues outside the US. L . .
Agency limitations and while we appreciate
the suggestion, we feel the existing
text points to global connections.
u.s. Environ 9. 349 ||14 ||This is a good point. However space
tal H traint ted includi
menta . ||It is presumed that the mental health effects associated with extreme weather events include the uman cons rf‘am > prevented including an
Protecti . . Health analysis of how and why people suffer
mental health/ stress-related effects of loss of family member and friends and loss of property/ home/ .
on - . mental health problems following
livelihood from those events. If not, such effects need to be considered. . o
Agency disasters; we limited ourselves to
documenting that it occurs.
u.s. Environ 9. 9.12 350 We changed the title of this figure to
tal H dd thi t.
menta . |[It is difficult, without proper titles, to distinguish that the top left figure includes projections, while all uman address this commen
Protecti . . - Health
on the rest of the figures are historical.
Agency
u.s. Environ 9. 9.12 350 We appreciate the suggestion, but
mental Human space is limited. The author team has
Protecti Health deliberated, and given that the
on chapter focused on broad trends for
Agency the topic, we made sure to include the

Consider explaining why there is such a big gap in the US asthma rates figure (top right).

full citations for original source
materials for the components of Fig.
9.12, including the asthma graphic, so
that those interested in a deeper
treatment of the topic can be referred
to the provided citations. For the




asthma graphic in question, Akinbami
et al. (2011) reported that in 1997,
survey measures changed to capture
different aspects of asthma
prevalence, making direct
comparisons of estimates before and
after the change challenging. The
measure most comparable to the pre-
1997 survey measure (‘current asthma
prevalence') first became available in
2001.

u.s. Environ 9. 9.12 350 The caption was changed to state that
mental |[The sentence on lines 5-6 that starts "U.S. population trends..." is a bit unclear - clarify whether Human overall population growth is projected
Protecti |[numbers are rising because of overall population growth, or the % of the population that is elderly is Health to continue to at least 2050, with older
on rising (due to increased life expectancy). adults being an increasing proportion
Agency of the population.
u.s. Environ 9. 9.12 350 Good point. The caption was changed
mental Human to include this suggestion.
. ||Line 9 says that the poor can afford less measure to "protect” them- but they can also afford less €e
Protecti " N . Health
on measures to "treat" them when health impacts do occur.
Agency
u.s. Environ 9. 351 ||23 ||The text was revised to incorporate
mental Human this suggestion.
. ||Change the end of the first sentence to read"..in the U.S., as when Hurricane Katrina ravaged New ee
Protecti . h Health
Orleans in 2005".
on
Agency
u.s. Environ 9. 351 (|25 ||We were unable to locate a reference
mental Human to support a statement on the derecho
. |[In the third sentence, consider using another example, such as the Derecho in 2012, which knocked out 'pp ) .
Protecti . . Health causing multiple system failures.
on power during very hot/humid days.
Agency
U.S. Environ 9. 351 ||29 ||We have changed the text, "our
mental Human reserves" to "resources needed to
Protecti ||In the last sentence, the use of the word "our reserves" on line 29 is a vague- please clarify. Health respond."
on
Agency
u.s. Environ 9. Sandy occurred after the draft was
mental Human prepared and after the literature cut-
Protecti |[There are a LOT of example of Hurricane Katrina throughout this chapter. This chapter would greatly Health off date, precluding inclusion of
on benefit from the use of other examples, like recent widespread droughts, wildfires, or at least publications discussing Sandy relating
Agency ||Superstorm Sandy to health impacts. However, mention
of Sandy has since been included in
other chapters of this report.
u.s. Environ |[The phrase "Introduction of a new disease" is misleading. The disease was "introduced" in the 1950s. ||9. 353 ||20 ||The spread of some diseases such as
mental |[The use of the verb "has" also confuses the sentence- generic introduction of new diseases "could" Human the chikungunya virus is rising, and a
Protecti ||devastate populations. Please clarify if this is referring to introduction of a disease that is new to the Health growing number of people in other




on US. The term "devastate" also needs to be clarified. This term is subjective and can easily imply parts of the world have been
Agency [|different impacts to different people. infected.The text in question with
“devastated” is no longer in the
chapter.
u.s. Environ ||Suggest clarify/edit sentences to: "Activities that reduce carbon pollution often also provide co-benefits|(9. 353 ||24 ||We thank the reviewer for the helpful
mental ||in the form of preventative health measures. For example, reliance on cleaner alternative energy Human suggestion, which has been
Protecti |[sources for electricity production and more efficient and active transport, like biking or walking, can Health incorporated in the text.
on have immediate public health benefits, through improved air quality and lowered rates of obesity,
Agency [|diabetes, and heart disease. Reducing carbon pollution also reduces long-term adverse climate-health
impacts, thus producing cost savings in the near- and longer-term." This clarifies the message of co-
benefits.
u.s. Environ 9. 353 (|29 |[The section identified has been
mental Human rearranged to clarify, and to
. |[It is unclear what is meant by "The relationship". Please clarify if this means "Prevention of exposure to . € ¥ .
Protecti . . . . o Health incorporate your suggestion.
on other climate change impacts similarly results in cost savings
Agency
u.s. Environ 9. 353 ||36 ||We have edited the text. Thank you
mental Human for the correction.
. ||Edit the fourth sentence to: "When asked about climate change impacts, most Americans..." if that is u I
Protecti Health
accurate.
on
Agency
u.s. Environ 9. 354 (|18 We added text to mention the
mental ||It seems incomplete to note that "health insurance coverages has been declining" without mentioning |[Human Affordable Care Act.
Protecti |[the Affordable Care Act and the projections that health insurance coverage will increase in the coming ||Health
on years.
Agency
u.s. Environ 9. 354 ||{11 ||Thank you for your comment. The text
mental Human has been revised to incorporate this
. ||Editorial: Suggest changing sentence to read: "This makes the US population more vulnerable, . P
Protecti . . . . " Health suggestion.
on especially because shortages of health care and public health professionals are projected by 2020.
Agency
u.s. Environ 9. 354 ||17 ||We have reworded the text to clarify
mental Human the meaning of "mainstream" in the
. ||[The word "mainstream" is a bit ambiguous. Please clarify if this means mainstream public health g
Protecti - Health sentence.
policies.
on
Agency
u.s. Environ 9. 354 ||36 ||We added the following EPA citation
mental ||Is there a more general example of the air quality co-benefits of climate-based strategies than the Human that addresses this comment: U.S.
Protecti ||Midwestern bicycle study noted here? What about citing the EPA/NHTSA greenhouse gas rule for Health Environmental Protection Agency,
on heavy-duty vehicles which is projected to reduce CO2 emissions by 76 million tons and at the same Office of Transportation and Air
Agency |[time project up to $4.2 billion in human health benefits? Quality. EPA and EPA-420-F-12-051,
August 2012.
u.s. Environ |[There should be some acknowledgment of the differences between co-benefits of, say, air pollution 9. 354 ||23 |[The text has been revised to
mental ||and climate change reduction due to switching from fossil fuels to renewables which will likely have no |[Human incorporate similar comments, on
Protecti ||impact on consumers other than price changes, in contrast to co-benefits resulting from lifestyle Health p.354 in the section on 'Prevention




on changes. Provides Protection' which describes
Agency the health benefits resulting from
lifestyle changes like active transit, in
the contrast to those other health
benefits resulting from diminished air
pollution and longer-term climate
change reductions from switching to
fossil fuels.
u.s. Environ 9. 355 (|11 |[The Authors disagree with the
mental Human assertion that this paragraph is
Protecti ||CRITICAL COMMENT: Delete this entire paragraph. This is prescriptive, can be considered alarmist, Health prescriptive (the language states this is
on incomplete (does not cover other sources of methane), and the health information presented does not one option that has been studied), or
Agency ||seem settled in the scientific literature. Seems inappropriate and could detract from the information in alarmist (there is no language
the chapter. exaggerating any threats). Text has
been revised to help clarify the range
of possible co-benefits.
u.s. Environ 9. 355 (|28 |[Thank you for your comment. The text
mental Human has been revised to incorporate this
. ||[The word" identifiable" is very odd. Please replace "identifiable" with "vulnerable" and replace "more . P
Protecti - _ . . Health suggestion.
on vulnerable" (line 29) with "at a higher risk
Agency
u.s. Environ 9. 355 (|33 ||Authors have deliberated and after
mental . e . - . Human consideration of this point, decided to
. ||Revise these sentences to: "Mitigation and adaptation policies could also prevent decreases in crop and . .
Protecti ||,. . . ) . . . . . Health delete this sentence. The impacts of
livestock production from climate change and increases in food prices associated with agricultural . o
on . . . o . climate change mitigation may not be
losses. Because low-income populations spend a higher percentage of their income on purchasing food . .
Agency L . . - . . evident for some time. We have
than high-income populations, policies to reduce climate change also have the potential to improve o
o . . . . . referenced the food security issues for
food security." Please also consider referencing the agriculture chapter here and providing appropriate . . .
o low-income populations in the
citations for these sentences.
Traceable Account for Key Message
#1.
u.s. Environ 9. 371 ||31 |[Thank you for your comment. We have
mental . - . Human revised the reference to add the
Protecti Editorial: Please finish this citation: e.g., 2005, Oceanography 18(2):136-147, Health missing information
on http://dx.doi.org/10.5670/0ceanog.2005.49. g ’
Agency
u.s. Environ 9. 375 ||37 |[Thank you for your comment. We have
mental Human revised the reference to add the
Protecti ||Please finish this citation. Health missing information.
on
Agency
u.s. Environ ||In line with our comment on page 334, lines 22-33, please revisit the confidence assessments in the 9. The text has been revised to
mental |[Traceable Account for Key Message 1. Page 358, Assessment of Confidence: Based on current Human incorporate this suggestion, rather
Protecti ||literature, we recommend renaming "decreased air quality" to "decrease ozone air quality", or Health than in the confidence assessment.
on reducing the "very high" confidence to "low" or "medium" confidence if PM and ozone are kept
Agency [[together under the air quality category.
|U.S. ||Environ ||This chapter provides an excelllent discussion of traditional knowledge on pages 444-445. However, in ||12. || || || ||The text has been revised to




mental |the sections that follow, the chapter does not clearly present what is traditional knowledge and what |{Impacts incorporate a number of new, peer-
Protecti ||information is from the peer-reviewed scientific literature. We believe it is important to provide both ||of reviewed scientific references. The
on types of information, but that it is confusing and possibly misleading when they are mixed within the Climate authors of the NCA Report have
Agency ||same paragraph or sentence as is the case throughout this chapter. As general practice for a report that{|Change written it based upon a variety of
is a Highly Influential Scientific Assessment, we stress the importance of clearly demarcating grey on Tribal, sources, all of which were assessed
literature from peer-reviewed scientific literature, and that citations to grey literature be used sparingly||Indigeno under Guidance on Information
and only when they add additional key knowledge not found in the scientific literature. There are a us, and Quality Assurance to Chapter Authors
number of instances of over-reliance on grey literature in this chapter without providing the primary Native of the National Climate Assessment:
source of where the information came from originally (specified in the comments below). Lands Question Tools (2/21/2012), to assure
and for each source (1) utility, (2)
Resource transparency and traceability, (3)
S objectivity, and (4) integrity and
security. All sources were assessed for
IQA compliance.

u.s. Environ 12. 441 (|14 ||We changed the text to Key Message 1
mental . . . . Impacts to state: "Observed and future climate
. ||Recommend that Key Message #1 and its accompanying text (starting on page 445) be edited to more . .

Protecti AT . . . . of change impacts... threaten Native
clearly refer to and distinguish between observed and projected future climate impacts, and to include . > N . .
on . L N Climate American..." to address this reviewers
more caveated language to reflect the state of the science on attribution. The verb tense "...are . . .
Agency . . . . s . . Change concern. We believe this edit reflects
threatening Native American..." implies that the impacts noted are observed impacts, and the text also - . o . .
. ) . . ) . on Tribal, the science cited in this article on both
focuses primarily on observations. Yet for most of the listed impacts, the science does not support the . .
R . . Indigeno observed and future impacts and that
attribution of all observed recent change to climate change and this chapter should be careful not to
. . . " . us, and the use of the word threaten relates to
imply such a relationship. For example, Chapter 7 of the NCA states, "Because disturbances are normal .
. . . . Native both current and future threats.
yet rare at large scales, the extent to which recent forest disturbances can be directly attributed to .
. . o . o R - .+ ||lLands Instead of deleting forest loss and
climate change is uncertain" (pg 266, line 24). Recommend deleting "forest loss" and "habitat damage .
. N " ) and habitat damage, we changed the text
from the list as they are already covered under "ecosystem changes" and there are many non-climate "
; . . e . Resource to state "ecosystem changes such as
factors and drivers for these impacts. Also, because the text does not discuss ocean acidification, . "
. . . R . L s forest loss and habitat damage." We
recommend either including some text with citations for this or deleting it from the key message. e
deleted ocean acidification from the
list per the reviewer's suggestion.
u.s. Environ 12. 441 ||24 |[The text has been revised to
mental Impacts incorporate this suggestion, in both
Protecti of the wording in Key Message #2 and by
on Climate adding a couple sentences and citation
Agency Change in the main text.
Key Message #2 states "...are exacerbated by land-use policies..." - Please provide more explanation on Tribal,
and support for this statement in the underlying text on page 447. There are no examples or citations ||{Indigeno
provided about how land-use policies exacerbate tribal vulnerabilities. us, and
Native
Lands
and
Resource
s
u.s. Environ 12. 441 |33 ||"The text has been revised to
mental ||Key Message #4 states that there are damages to "...homes, schools..." - Please provide more Impacts incorporate this suggestion. We added
Protecti ||explanation and support for this statement in the underlying text on pages 451-452. There are no of the following phrase to the end of the
on examples or citations provided about how homes and schools are damaged by permafrost thawing. Climate first sentence following the Permafrost
Agency Change Thaw Key Message (directly following




on Tribal,

the word “roads”): “from differential

Indigeno settlement, slumping, and/or collapse
us, and of underlying base sediments.”
Native

Lands

and

Resource

s

u.s. Environ 12. 441 ||39 |[The text has been revised to
mental Impacts incorporate this suggestion and
Protecti of additional references have been
on Climate included that directly address this
Agency Change comment, which we refer you to that

Key Message #5 states that relocations are causing "...loss of community and culture, health impacts, ||on Tribal, include more in-depth discussions on
and economic decline..." Please provide more explanation and support for this statement in the Indigeno the topic.
underlying text on page 453. There are no examples or citations provided about how this is occuring. us, and

Native

Lands

and

Resource

s

u.s. Environ 12. 445 (|39 ||We deleted the statement "including
mental Impacts northward migration of the boreal
Protecti of forest and changes in the distribution
on Climate and density of wildlife species" and
Agency Change added Cochran et al. 2013 to the first

on Tribal, art of the sentence "Observed

The Trainor et al. (2009) paper did not directly study or document boreal forest migration or wildlife . p

. . Indigeno impacts from the causes and

range changes. Please cite the primary sources that document these changes. .
us, and consequences of climate change
Native include species loss and shifts in
Lands species range" because Cochran et al.
and provides a discussion of and citations
Resource for more in-depth observed impacts of
s climate change.

u.s. Environ 12. 445 (|40 ||The first part of the sentence is
mental Impacts changed to "Observed impacts from
Protecti of the causes and consequences of
on . I . . . . Climate climate change..." We did not edit the

Our previous comment on attribution for observed vs. future impacts applies to this sentence, which .
Agency . . . o . . . Change second sentence because it states that
should be reworded. Loss of biodiversity and increases in invasives are projected under climate change, - . .
. . . o L on Tribal, loss of biodiversity, etc. have been
but observed changes cannot be entirely attributed to climate change. In addition, the citation ITEP . .
. - L ) ) c . Indigeno observed but not necessarily only due
(2011) is to a website that does not indicate where the information came from originally. Please cite .
. . . - . . - us, and to climate change. In regards to the
the primary sources of the information and indicate which of the impacts are these traditional .
. ) . . Native ITEP comment, please see our
knowledge observations [and from which tribe(s)] and which are from Chapters 7 and 8 of the NCA.
Lands response to comment #11106.
and
Resource

S




U.S.

Environ
mental
Protecti
on
Agency

The reference to Ch 20 should be deleted because many of the regional chapters also include
discussion of wildfire, not just the Southwest, and it's not necessary to list them all. The reference to Ch
2 should be replaced with Ch. 7 Forestry, because that is where the primary discussion of wildfire in the
NCA occurs.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

446

We deleted the reference to Chapter
20 and replaced the reference to
Chapter 2 with Chapter 7: Forestry, as
recommended.

U.S.

Environ
mental
Protecti
on
Agency

The references to IPCC 2007 and NWF 2011 are not consistent with the citations in Ch. 7 for the same
projected impacts. Please revise to ensure consistency or simply cite Ch. 7.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

446

We deleted the citations to IPCC 2007
and NWF here and added a citation to
Chapter 7:Forestry, per the
recommendation.

U.S.

Environ
mental
Protecti
on
Agency

Delete "cataclysmic" - it is highly subjective and all types of fires can affect/devastate communities.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

446

15

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

The ITEP 2010 and 2011 citations are to a website that does not indicate where the information came
from originally. Please cite the primary sources of the information or delete these references. The
Kaufman 2011 citation is to a New York Times article - given the availability of other, more appropriate
source citations, please delete this.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and

446

22

The authors of the NCA Report have
written it based upon a variety of
sources, all of which were assessed
under Guidance on Information
Quality Assurance to Chapter Authors
of the National Climate Assessment:
Question Tools (2/21/2012), to assure
for each source (1) utility, (2)




Native
Lands
and
Resource
S

transparency and traceability, (3)
objectivity, and (4) integrity and
security. All sources were assessed for
IQA compliance.

U.S.

Environ
mental
Protecti
on
Agency

The Ferguson and Crimmins 2009 citation is to a website article. Please replace with a more
appropriate primary scientific source for the existence of long-term drought on the Colorado Plateau.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

447

10

The text has been revised to
incorporate this suggestion by adding
a reference for the existence of long-
term drought on the Colorado Plateau.

U.S.

Environ
mental
Protecti
on
Agency

Our previous comment on clearly noting what is traditional knowledge applies to this sentence "This
warming is accompanied by...". Which changes are documented by in the scientific literature and which
changes are traditional knowledge? It may be useful to include a sentence that these impacts are
expected to continue under future climate change.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

449

15

The suggested phrase has been
inserted into the revised text.

U.S.

Environ
mental
Protecti
on
Agency

Please correct the citation to provide the date the image was pulled from the web, rather than saying
"no date"

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

12.4

450

The text has been revised to
incorporate this suggestion by adding
the date the information became
available on the website provided.

U.S.

Environ
mental
Protecti

Recommend adding a clause or sentence to clarify how stronger winds are consistent with what
scientists expect under Arctic climate change. Otherwise, it may not be clear to the reader how this
stronger winds relate to climate change.

12.
Impacts
of

450

13

The text has been revised to
incorporate this suggestion by adding
the following clause: “observations




on
Agency

Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

which are consistent with scientific
findings showing changing Arctic wind
patterns which are, in turn influencing
loss of sea ice and shifts in North
American and European weather"
(Overland, et al, 2012).

U.S.

Environ
mental
Protecti
on
Agency

What is meant by "...far beyond hunting access"? This is presumed to refer to Native hunting range, but
could also refer to predator hunting range.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

450

15

The text has been revised to
incorporate this suggestion. We added
several clarifying words.

U.S.

Environ
mental
Protecti
on
Agency

Relocation plans for U.S. Pacific island territories - if they exist - would be appropriate to discuss here,
but Tuvalu is outside the scope of a national climate assessment. Please delete.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and
Resource
S

453

24

The text has been revised to
incorporate this suggestion. The
example of Tuvalu has been replaced
by "including Hawaii."

U.S.

Environ
mental
Protecti
on
Agency

Please ensure that all citations are complete (many in this list are not, which makes it difficult to review
their relevance and appropriateness). Overall, ensure all references and parenthetical citations are
formatted consistently according to the report standards.

12.
Impacts
of
Climate
Change
on Tribal,
Indigeno
us, and
Native
Lands
and

464

References have been revised, as
needed, to incorporate this
suggestion. All citations have been
reviewed and corrected for
completeness and consistency.




Resource
S

u.s. Environ 12. It is the opinion of the authors that the
mental Impacts addition of multiple peer-reviewed
Protecti of articles supporting each key message
on The Traceable Accounts for this chapter should be revisited because the level of detail and explanation ||Climate and throughout the document has
Agency ||provided do not support a conclusion of Very High confidence for each key message. There may also Change addressed these concerns.
need to be a discussion between the chapter authors and the NCADAC regarding guidance for how the |(|on Tribal,
confidence levels should be applied in cases where the multiple sources of information are from grey ||{Indigeno
literature and/or traditional knowledge. Suggest that there needs to be discussion about whether these||us, and
should be categorized as "methods vary" or "methods emerging" and implications for assessing Native
confidence level. Lands
and
Resource
s
Paul Mclaug ||Rosina Bierbaum, Arthur Lee, Joel Smith 28. Thank you for your comment. The
hlin Adaptati authors are not evaluating the
Convening Lead Authors, Chapter 28: Adaptation on adaptation process. We are just trying

National Climate Assessment and Development Advisory Committee
U.S. Global Change Research Program

Suite 250

1717 Pennsylvania Ave, NW

Washington, DC 20006Dear Doctors Bierbaum, Lee and Smith,Greetings. | have recently read the
chapter on adaptation in the NCADAC Draft Climate Assessment Report. The report does an excellent
job of summarizing the current state of adaptation planning in the U.S. across various sectors, systems
and scales as well as related issues such as barriers to adaptation etc. However, | believe that the
report might be strengthened further by a more explicit consideration of adaptation as a theoretical
concept(s).As currently written, the chapter treats adaptation primarily as a social process or outcome;
that is, adaptation is defined as the “Adjustment in natural or human systems to a new or changing
environment” (NCADAC 2013, p. 985). Adaptation is further differentiated from alternative social
processes or outcomes such as mitigation and vulnerability. However, adaptation can also be thought
of as a series of interrelated theoretical concepts or mechanisms --homeostatic, developmental,
rational choice, and populational mechanisms -- that can be employed to explain each of the above
outcomes as well as the origins of climate change itself (McLaughlin and Dietz 2008; McLaughlin 2011).
Although each of these mechanisms brings about a better match or fit between social structures --
social habits, roles, routines, and organizations, communities and their environments, the causal
processes used to achieve this fit are distinct in each case. For example, organizations adapt
homeostatically by using the flexibility built into existing organizational routines to adjust to changes in
their environment. Developmental adaptation involves adjustment through organizational growth and
the elaboration or addition of routines. Organizations also adapt through rational choice mechanisms
when they use conscious forethought and planning to evaluate the costs and benefits of alternative
strategies. Finally, populations of organizations adapt through differential persistence and

to take stock of what is happening so
far, not the theoretical pinnings of
these issues. Moreover, as a result of
public meetings where decisions were
made about the scope of this chapter,
it was decided that our chapter would
not focus on the theoretical
foundations of adaptation but instead
highlight empirical examples. As such,
no change was made.




propagation.In the absence of an explicit discussion of these alternative theoretical concepts and
mechanisms, the draft report treats calculative decision making or rational choice as the default
mechanism of adaptation. This implicit theoretical stance is evident in the various tables of the report
summarizing adaptation planning activities by federal agencies (Table 28.1), state agencies (Table 28.2),
local and regional governments (Table 28.3), non-governmental entities (Table 28.4), and the private
sector (28.5) as well as Figure 28.3 and the discussion of the Adaptation Process on pp. 998-1000.
Although a focus on rational choice mechanisms is a logical starting point, | believe that the section on
the Adaptation Process would be significantly strengthened by an explicit discussion of the limits of
conscious forethought and planning as a general explanation of social change (Hannan and Freeman
1989; Simon 1957; Toulmin 1981) and a consideration of alternative mechanisms of adaptation. As
Scott (1998:256) has so convincingly demonstrated, attempts to rationally plan villages, communities
and cities from the ground up invariably fail because they ignore the myriad social and ecological
practices that have “evolved outside, and often in contravention, of the formal rules.” Research and
policy-making on adaptation to climate change needs to avoid this conceptual trap. The cognitive limits
on decision making and the uncertainties associated with climate change itself assure that much of the
social dynamics related to climate adaptation will occur outside the boundaries of conscious rational
planning. Thus, the development of effective adaptation strategies will require a consideration of all
four concepts or mechanisms of adaptation. Such a broader conceptual stance would allow the insights
of alternative theoretical perspectives such as institutional theory to be brought to bear on questions
such as the facilitation and dissemination of best practices (NCA draft, p.989). Also conspicuously
missing from the current literature on climate adaptation is a detailed discussion of populational
mechanisms of adaptation such as found in the organizational ecology literature (Hannan and Freeman
1989), including the newly emerging literature on intraorganizational evolution (Warglien, 2005). My
own work on climate adaptation (McLaughlin 2011) discusses how the above four mechanisms of
adaptation might be integrated using the concept of a socially constructed adaptive landscape. |
believe that these theoretical perspectives, particularly those incorporating a populational perspective,
will allow the development of more robust and flexible adaptive strategies and policy options. They will
also facilitate the application of dynamic statistical techniques (Tuma and Hannan 1984) to study
questions of adaptation. Such techniques avoid the need to make equilibrium assumptions about social
processes and allow the time paths of change -- e.g., the rates of founding, disbanding, merger and
change of organizations -- to be studied directly. Sine and Lee’s (2009) event-history analysis of
entrepreneurial activity in the wind energy sector from 1978 to 1992 is a model in this regard. Such
methods are ideally suited to studying the impacts of policies or major political or environmental
events on organizational vital rates (using period effect variables), the interactions between
organizational populations, and the direct and indirect effects of climate change on organizations over
long time periods. | hope the committee finds the above comments helpful. | thank you for your time
and consideration.Sincerely,

Paul McLaughlin
Department of Sociology
121H Sturges Hall

SUNY Geneseo

Geneseo, NY 14454
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Environ 13. Land 471 (|17 ||We greatly appreciate your positive
mental Use and comment.
u.s. Protecti |[This is a great opening paragraph on this subject. Land
on Cover
Agency Change
Environ 13. Land 472 (|2 We agree that the data sources listed
mental Use and in this sentence could be broadened,
u.s. Protecti |[What about reported data (to USDA etc)? Land and edits have been made.
on Cover
Agency Change
Environ 13. Land 472 (|20 ||We agree with the general need
mental Use and expressed by this comment; edits have
u.s. Protecti ||It would be useful to note that it is also in some cases costly to change in addition to being entrenched. |[Land been made.
on Cover
Agency Change
Environ 13. Land 472 ||128 ||Good suggestion. Edit made.
mental ||Suggest reconsidering the word choice "even" here, as the country is rural and increasingly so as Use and
u.s. Protecti ||people move to cities. Inserting "especially" or something to that effect would make this sentence Land
on stronger. Cover
Agency Change
Environ 13. Land 472 (|34 ||Based on this suggestion, edits have
mental Use and been made.
u.s. Protecti |[How much of the forest/grasslands are public vs private? Important factor in this story Land
on Cover
Agency Change
Environ |[The colors used to denote grassland and mechanically disturbed land are very similar; suggest finding a |{13. Land (|13.1 473 "Grassland/shrubland" is dark brown
US mental ||way to increase contrast (perhaps something that is friendly to black and white printers such as dots or ||Use and while "mechanically disturbed" is dark
h Protecti ||stripes). Also, a map should be provided showing the vulnerability and resilience (projected) across the ||Land green. We feel that there is sufficient
on US. This could be shown as a heat map in combination with the current map if the pies were offset Cover differentiation between these two




Agency [[rather than on top of the map. Alternatively, if another chapter has a vulnerability & resilience map, Change colors. In regards to additonal maps,
then that chapter & figure should be referenced. we appreciate this suggestion, but
space is limited. The author team has
deliberated and agreed on the most
important information and
illustrations to include.
Environ 13. Land ({13.1 474 After consideration of this point, we
mental ||It seems that this definitional problem also applies to other categories (e.g., barren, grassland) Use and still feel the existing text is clear and
u.s. Protecti ||however, the footnote gives the appearance that this issue is unique to the forest sector. This should Land accurate. As indicated, this is an
on be clarified. Cover "example" of definitional differences.
Agency Change
Environ 13. Land 476 ||13 |[Text has been modified.
mentall The importance of impervious vs pervious surface should briefly be stated (i.e., note why changes in Use and
u.s. Protecti ||. . . Land
impervious surfaces are of interest).
on Cover
Agency Change
13. Land 480 (|37 ||The section references the forestry
Use and chapter. We have focused on the
Land uncertainties associated with carbon
Cover stock estimates, and especially
Change projections, because we believe strong
statements about the state of the
carbon stocks are unwarranted by the
science. Here we add a reference back
Environ to projected losses of forest, in
Should refer to Chapter 7 (Forests) in this discussion, and note in particular that since 1990 net CO2 addition to uncertainties about
mental . . . . . ) e S "
Us. Protecti uptake from forests has increased in the US, with forests acting as a net C sink but that the USDA's sensitivity to changes in climate: "The
on 2012 publication (Forest Service 2010 Resources Planning Act Assessment) projects a decline in forest projected declines forest area (Figure
carbon stocks over the next 5 decades. 3.3) put these carbon stores at risk.
Agency e .
Additionally, The magnitude rate of
the sink carbon uptake on a given acre
of forest can vary with weather,
making it potentially sensitive to
climate changes (Schwalm et al.
2012)." Lastly, we feel the current
references are appropriate and
adequate given the chapter’s space
limitations.
Environ 14. Rural ||14.1 496 We added Alaska and Hawaii to the
mental Commun map.
u.s. Protecti ||Add Alaska and Hawaii to this figure, if possible. ities
on
Agency
Environ ||Replace the word "additional" with a more appropriate word, like "disproportionate" to better clarify |{14. Rural 496 (|18 ||Thank you for your comment. The text
u.s. mental |[that changes in the viability of even one sector may affect rural communities differently, and Commun has been revised to incorporate this
Protecti ||potentially more severely, than urban communities. ities suggestion.




on
Agency
Environ 14. Rural ||14.2 497 Thank you for your comment. This is
mental Commun the most recent data we have
u.s. Protecti ||If possible, update this figure with more current data. Please add Alaska and Hawaii. ities available. We have added Alaska and
on Hawaii.
Agency
Environ Consider discussing impacts of extreme events and health, which would better connect the "ripple 14. Rural 498 (|1 Thank you for the observation. The
mental effect" impacts with people in this overview paragraph, rather than focusing only on biological or Commun text is revised to try to capture the
US. Protecti ecologically related impacts. As an example, rural communities have been significantly impacted by the ||ities human dimension here as well as in
on recent drought across the southern Plains. Nationally, we see these as impacts to agriculture, but they the later discussion of "ripple effects."
Agency are affecting rural communities more immediately in a variety of ways that need to be at least
recognized here.
Environ 14. Rural 498 (|15 ||Thank you for your comment. The text
mental Commun has been revised to incorporate these
u.s. Protecti ||Split this long sentence into two, like: "...and other amenities. They also provide urban residents..." ities suggestions.
on
Agency
Environ 14. Rural ||14.3 499 We agree in part with the comment;
mentall This figure would be more appropriately included in the discussion of benefits of climate change. Revise .C'ommun there are some be'neflts. We have .
u.s. Protecti ||,. - . L . ities amended the caption to address this.
title to be more descriptive and include Alaska and Hawaii in the figure.
on We do not have map data for Alaska
Agency and Hawaii.
Environ 14. Rural ||14.3 499 The text has been revised to address
mental ||Please check to make sure "20 to 40 days" is correct here- it appears that there are significant Commun this comment. It is 20 to 70 days.
u.s. Protecti ||agricultural areas in which the increase in growing season could be well over 40 days (NE, upper ities
on Midwest, NW).
Agency
Environ |[The phrase "cropping patterns" is unclear. Revise to clarify whether this shift is due to humans 14. Rural 499 ||19 - |[Text regarle!ng croppmg'ranges has
. . e . N o Commun been modified to make it clear that
mental ||response to climate change or to climate change shifting them on their own. l.e., is this describing a " . .
. o . ) > L L ities farmers are responding to climate
u.s. Protecti ||natural shift in crop range or changing agricultural practice (or a combination)? Regarding timing of e .
on planting and harvesting, can one distinguish between climate-driven changes and human-driven change b,y Sh'ft'”5 c.roppmg pat.terns
Agency ||changes? and altgrmg the timing of planting and
harvesting.
Environ 14. Rural 499 (|24 ||Thank you for your comment. The text
mental Commun has been revised to incorporate this
u.s. Protecti ||Change "diminished" to "diminishing" ities suggestion, changing "diminished" to
on "diminishing."
Agency
Environ 14. Rural 500 (|1 We thank the reviewer for an
mental Commun important observation, and have
u.s. Protecti ||Please consider including environmental flow requirements as an important water demand. ities amended the text to reflect the
on importance of environmental flow
Agency demand.
|U.S ||Environ ||Please clarify what is meant by "dependent species" ||14. Rural || ||500 ||15 ||Thank you for your comment. We have




mental Commun reworded the sentence for
Protecti ities clarification.
on
Agency
14. Rural 500 ||23 ||To our best knowledge, the Stanton
Commun and Ackerman 2007 paper is the most
ities recent peer-reviewed and
comprehensive study on projected
economic impacts of climate change
Environ on Florida's major industries, and
mental meets the Guidance on Information
u.s. Protecti ||Are there are more recent estimates of sea level rise threats in Florida? Quality Assurance to Chapter Authors
on of the National Climate Assessment:
Agency Question Tools (2/21/2012). This
Guidance is used by the NCADAC to
assure for each source used in the NCA
Report: (1) utility, (2) transparency and
traceability, (3) objectivity, and (4)
Integrity and security.
Environ 14. Rural |[14.4 501 This figure is the most recent.
mental Commun
u.s. Protecti ||Is there a more recent figure that can be used here? ities
on
Agency
14. Rural 502 (|11 Coastal Impacts, Adaptation, and
Commun Vulnerabilities: a technical input to the
Environ ities 2013 National Climate Assessment,
mental authored by leading scientists and
u.s. Protecti ||Are there more recent studies for extreme weather and beach erosion that can be cited here? experts, emphasizes the need for
on increased coordination and planning
Agency to ensure U.S. coastal communities are
resilient against the effects of climate
change. We have added the citation.
14. Rural 502 (|4 It is not clear whether the comment
Commun refers to the impacts (wildfire, flash
Environ ities flooding, storm surge, river flooding,
mental ||Please provide references for the impacts listed here (wildfire, flash flooding, storm surge, river drought, and extremely high
u.s. Protecti ||flooding, drought, and extremely high temperatures can alter the character and attraction of rural temperatures) or to whether character
on areas as tourist destinations) and attractiveness of destination can
Agency be affected. Material on the various
impacts is available in appropriate NCA
chapters.
Environ 14. Rural ||14.5 503 We added Hawaii and Alaska to this
u.s. mentall Please add Alaska and Hawaii to this figure .C'ommun figure.
Protecti ities

on




||Agency

Environ 14. Rural 504 ||18 ||We thank the reviewer for the helpful
mental . N . . Commun suggestions, which has been
. ||Revise sentence to read: "...(such as extreme heat, storm events, and coastal and riparian flooding) . . .
u.s. Protecti . . - e ) Y ities incorporated into the text.
on tend to be more associated with specific local vulnerabilities, and the risks are somewhat easier...
Agency
Environ 14. Rural 506 |1 We thank the reviewer for the helpful
mental L . o . . . Commun editorial suggestion, which has been
. ||Editorial: Revise sentence to something like: "Impacts due to climate change will cross community and ||. . . .
u.s. Protecti . . . . N ities incorporated into the text.
on regional lines, making solutions...
Agency
Environ 14. Rural 506 ||31 |[Thank you for your comment. The text
mental Commun has been revised.
u.s. Protecti |[The text says there are six states and only five are listed. Please add the missing state. ities
on
Agency
Environ 14. Rural 506 ||34 |[Thank you for your comment. The text
mental Commun has been revised to incorporate your
US Protecti Suggest clarifying this sentence to read "...population changes between 2000 and 2010 ranging from a ities ! suggestion v ! P you
- on 25% decline to an 86% increase over the decade. €8 ’
Agency
Environ 14. Rural 507 |8 We appreciate your suggestion which
mental N I . Commun has been incorporated into the text.
. ||Suggest changing "industry" to "industry representatives"” or other term that focuses on the people, "
u.s. Protecti . . L . ities
on consistent with descriptions of other stakeholders listed here.
Agency
15. 519 ||{17 |{Thank you for your suggestion; Key
Interacti Message #1 has been revised to
Environ ons of incorporate this suggestion.
mental Climate
u.s. Protecti ||Change "increased CO2 by more than" to "increased atmospheric CO2 by more than" Change
on and
Agency Biogeoch
emical
Cycles
15. 520 ||7 Thank you; Key Message #1 has been
Interacti revised to incorporate this suggestion.
Environ ons of
mental Climate
u.s. Protecti ||Change "increased CO2 by more than" to "increased atmospheric CO2 by more than" Change
on and
Agency Biogeoch
emical
Cycles
|U.S. ||Environ ||Revise the citation for the caption. Ideally the citation would rely solely on peer-reviewed information. ||15. ||15.2 ||522 || ||We have revised the caption for




mental ||If necessary, cite Chambers and Walsh as personal communication and note the extent of the changes ||Interacti context. There are no substantive
Protecti ||due to their input. ons of differences between this graphic and
on Climate many others in the peer-reviewed
Agency Change literature - the differences are only in
and the visual presentation. Because of
Biogeoch this, and because of a need for
emical simplicity, we retain the original figure.
Cycles
15. 526 |2 Thank you for your suggestion. This
Interacti reference has been added.
Environ ons of
mental ||Suggest adding a reference to Fann and Risley (2011) at the bottom of the first paragraph on sulfur Climate
u.s. Protecti ||aerosols. This reference quantifies the large human health benefits of the SOx/NOx reductions of the |[Change
on past decades. and
Agency Biogeoch
emical
Cycles
15. 15.4 527 Thank you for your comment. This
Interacti figure and caption will be replaced.
Environ ons of
mental |[This figure does not show "the interdependence of biogeochemical cycles, climate change, and other ||Climate
u.s. Protecti ||environmental stressors." It is a nice illustration, but does not indicate any interdependence or even Change
on represent processes. Suggest removing or replacing this figure. and
Agency Biogeoch
emical
Cycles
15. 528 ||24 |[Thank you for your comment. The text
Interacti has been edited in regards to this
Environ ons of suggestion.
mental ||[This paragraph should also mention black carbon along with methane as an opportunity for co- Climate
u.s. Protecti ||benefits. Can reference EPA's Report to Congress on Black Carbon, or the recent "bounding study" from|(Change
on Tami Bond. and
Agency Biogeoch
emical
Cycles
15. 529 |2 Thank you for your comment. Minor
Interacti edits have been made in regards to
Environ ons of this suggestion.
mentall "temporarily" needs clarification - a sink must store carbon for an extended period of time before it is Climate
u.s. Protecti L Change
an effective sink.
on and
Agency Biogeoch
emical
Cycles
US Environ ||Overall, the text box is a fine representation of a couple of different approaches to estimating land- 15. 529 (|2 Thank you for your suggestion. Edits
- mental ||based carbon sinks, but it goes into some detail about the differences between the EPA Inventory Interacti have been made in regards to this




Protecti ||methods and the SOCCR methods. At the same time, however, the comparison is not exhaustive so it's |{ons of suggestion.
on not 100% clear exactly why the differences between the two approaches occur. Without doing a Climate
Agency |[lcomprehensive assessment, it is difficult to know exactly why the two approaches give different results,||Change
and it's very likely that the reasons given in the text box -- the omission of wetlands (except for and
peatlands remaining peatlands) from the EPA Inventory and the possible role of emissions from lakes ||Biogeoch
and reservoirs, which are also omitted from the EPA Inventory -- are not the full story. Our preference ||emical
would be for the text box to either (1) conduct a comprehensive assessment of the differences Cycles
between the EPA and the SOCCR approaches (this is likely beyond the scope of the report and would be
fairly time-consuming), or (2) replace the existing paragraph on p.15-24 with a couple of sentences that
read something like, "These two methods use different datasets, different models, and different
methodologies to estimate land-based carbon sinks in the US. In particular, we note that the EPA
Inventory, consistent with IPCC Guidelines for national inventories, includes only carbon sinks
designated as anthropogenic while the SOCCR analysis does not make this distinction. Though a
comprehensive assessment of the sources for the variability is beyond the scope of this report, the
numbers suggest that the US carbon sink is between XX and XX."
15. 529 |1 Thank you for your comment. We have
Interacti edited the title in regards to this
Environ ons of suggestion.
mental |[The title for this text box is more appropriately "Estimating the U.S. Carbon Sink" - there is little here Climate
u.s. Protecti |[that describes or characterizes the sink or the processes associated with the sink. See the previous Change
on comment. and
Agency Biogeoch
emical
Cycles
16. After consideration of this point, we
Environ ||Figure 17.1 in the Southeast chapter shows a graphic with ozone getting worse in the southeast but Northeas still feel the existing text is clear and
mental ||better in the cooler Midwest and Northeast regions. Yet the chapters on the Midwest and Northeast dol|(t accurate. The results for the Northeast
u.s. Protecti ||not mention it. If the graphic is valid, then it is as important to show the improvement in the cooler in this study appear to be somewhat
on areas as it is to show projected deterioration in the Southeast. A consistent story across NCA chapters ambiguous. We cite a different study
Agency [|labout increased tropospheric ozone levels is needed. that suggests a small increase in ozone
in a specific setting.
Environ 16. 549 (|31 |[The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||What does "huge" mean in this context? Is there a more precise term that could be used here? t
on
Agency
Environ 16. 550 (|4 The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||What does "profoundly" mean in this context? Is there a more precise term that could be used here? |t
on
Agency
Environ |[The authors of the Northeast Chapter should consider emulating the approach taken by the Southeast ||16. 16.1 550 We thank the reviewer for the helpful
mental ||Chapter in communicating climate change and climate change scenarios. Temperature map: Some Northeas suggestion, some of which has been
u.s. Protecti ||readers may find it difficult to match the shades on the figure with the legend, and the colder shade in |t incorporated into the figures. The
on NW Maine is almost indistinguishable from most of the state. The figure would be easier to read if precipitation figure is no longer

Agency

there were only 5-7 shades of yellow to red being used, instead of 9. Actually, only about 5 shades

included in the chapter.




show up in the map anyway. Precipitation: Some readers may find it difficult to match the shades on
the figure with the legend. The figure would be easier to read if there were only 4-5 shades of blue
used, instead of 9. Actually, only about 3 shades show up in the map anyway. But the shades in the
map do seem to suggest that precipitation is only 10-17 inches over Chesapeake Bay, upper Delaware
Bay, and the NJ barrier islands. That may be an artifact, but it highlights the problem with using so
many shades of blue.

16. 551 ||15 ||After consideration of this point, we
Environ Northeas still feel the existing text is clear and
mental t accurate. That number comes from
. ||At the end of the paragraph, add a % value that compares the 74% increase in heavy precip in the NE cu . ! ¢ .
u.s. Protecti || . . . sources that did not provide that
with the increase across the nation. .
on number, and our consistent approach
Agency across all the chapters used a different
interval.

Environ 16. 552 (|6 The text has been revised to
mental |[The two paragraphs seem to largely repeat the same content, with only subtle differences. It would Northeas incorporate this suggestion.

u.s. Protecti ||probably be more helpful to have two maps, one with today's climate and one with the future climate., ||t
on as in Figure 23 of the regional scenario report.
Agency
Environ 16. 552 (|18 The text has been revised to
mental Northeas incorporate this suggestion.

US Protecti Why limit this sentence to WV, MD, and DE? The regional scenarios report shows a doubling almost ¢ f incorp 15 suggest!

e on everywhere in the region.

Agency
Environ 16. 552 (|9 The text has been revised to
mental Northeas incorporate this suggestion.

u.s. Protecti ||What does "could" mean in this context? Elsewhere the chapter uses "is expected". t
on
Agency
Environ 16. 16.3 552 The text has been revised to
mental ||Why does the text say this impact will happen "by the 2050s" when the figure shows the change over ||Northeas incorporate this suggestion.

u.s. Protecti |[the period between 2041 and 2070. Would the typical reader realize that when you say "double by the |t
on 2050s" you mean compared with the 1980s?
Agency
Environ 16. 552 (|16 |[The text has been revised to
mental |[The text says that the majority of MD, DE, WV, and NJ are projected to have more than 15 additional Northeas incorporate this suggestion.

u.s. Protecti ||days above 95 degrees. The map in Figure 16.3, though, appears to show that the majority of neither |t
on WV nor NJ may exceed 15 days above 95 degrees.
Agency
Environ Either cold air outbreaks need to be explained more fully, or the second half of the sentence needs to 16. 53 |1 The text has bgen rewse.d to
mental . . o L L Northeas incorporate this suggestion.

. ||be deleted or better explained. It is not clear why melting ice would slow the mitigation of Arctic air

u.s. Protecti . . . . . t

on blasts. One might expect the opposite: That there would be less bitterly cold air because the arctic has
more open water during winter.

Agency

US Environ ||[This statement is true for 2/3 of the northeast, but not for Maine where sea level rise is about the 16. 553 (|18 |[The text has been revised to

h mental ||global average. The differential is only about 2 inches in Massachusetts. Northeas incorporate this suggestion.




Protecti t
on
Agency
Environ ||[This statement needs additional clarification with regard to the assumed sea level rise. Given the syntax||16. 553 ||22 |[The text has been revised to
mental ||of previous sentences, one might assume that "could" refers back to the maximum projected rise of 52 ||Northeas incorporate this suggestion.
u.s. Protecti ||inches. Yet a 52-inch rise would bring spring high water (not the 3-year flood level) up to the level that ||t
on is the 10-year flood today, along a typical coast where the spring tide range is 5.5 feet and the 10-year
Agency [/flood level is 6.5 feet.
Environ 16. 16.4 554 The text has been revised to
mental |[The figure title needs to be revised to better describe the figure itself. The current title does not match ||[Northeas incorporate this suggestion.
u.s. Protecti ||well with the photo. The figure shows Irene, but it does not show flooding. Perhaps, "Hurricane Irene, |t
on which brought heavy flooding to the Northeast"
Agency
It is also important to add that preparing for climate change will help positively impact public health in ||1. 3 16 ||Modifications to text in this chapter
Y. the short and long term. We propose the following addition to the sentence:...Using scientific Executive have been made that respond to this
Armand (|Nieto information to prepare for 14 these changes in advance provides economic opportunities, and Summary comment, although not in this
o proactively managing the risks 15 will reduce costs over time "and would positively impact the public's location.
health in the short and long term"...
We recommend specifically calling out the fact that the most vulnerable communities are low-income ||1. 5 15 |(|The authors believe the existing
v communities of color....Certain groups of people are more vulnerable to the range of climate change- |[|Executive language is appropriate.
A.rmand Nieto related 14 health impacts, including the elderly, children, the poor, and the sick. "Many times the Summary
o communities most vulnerable to the impacts of climate change are low-income communities of color".
Others are vulnerable 15 because of where they live, including those in floodplains, coastal zones, and
some urban areas...
The Climate Assessment Report states multiple times that the solutions to many agricultural challenges ||6. Reading beyond the quote from the
in regard to climate change will require "innovative" strategies. By definition innovation is the Agricultu Wikipedia definition of innovation
development of new ideas through solutions that meet new requirements. By advocating for re reveals that technologies are only one
Y. innovative agricultural management solutions, it implies a technological approach to mitigating the of five alternatives for accomplishing
Armand (|Nieto problems we are facing today.There are many strategies to make farms and the overall agricultural innovation. Products, processes,
o sector resilient. Many of those strategies require a return to past practices (for example: integrated services, or ideas are alternatives to
pest management, poly-crop fields, integrating animals and crops, improving practices to increase Soil technologies for achieving innovation.
Organic Matter such as reducing how much a field is tilled, etc). The only solution to building resilient No change in the text is needed.
farms is not technology-based but also includes organic, sustainable methods of farming.
17. 583 (|28 |[The text has been revised to
Southeas incorporate this suggestion.
Dale Quattro ||The text provides an example of Miami, FL as the most populous metropolitan areas, but Atlanta, GA t and P ge
chi should also be added since it is the larges metropolitan area in size, in the southeast. Caribbea
n
17. 584 (|17 |[The text has been revised to
Southeas incorporate this suggestion
Dale Quattro ||Ice storms should be added as a factor along with freezing winters since ice storms do a significant t and P g8
chi amount of damange in the southeastern U.S. .
Caribbea
n
Dale Quattro ||Text mentions U.S. Highway 64 being raised four feet to allow for sea level rise. Where is Highway 64 17. 591 ||{12 ||[The text has been revised to
chi located in its relationship to the coast? Southeas incorporate this suggestion




tand

Caribbea
n
Environ 16. 555 (|11 The text has been revised to
mental ||Can the number of deaths attributed to Sandy be stated in terms of the Northeast rather than the US  ||Northeas incorporate this suggestion.
u.s. Protecti ||as a whole? These deaths presumably all occurred in the Northeast, and stating the fact in that context |t
on removes any confusion that deaths may have occurred in other regions.
Agency
Environ 16. 555 (|10 |[The text has been revised to
Please clarify "not a surprise". As written, it implies that solely because NY has 600 miles of coastline . . .
mental o . . L Northeas incorporate this suggestion.
. ||land 500,000 people living in floodplains, that the severity of the storm and its impacts should not be a
u.s. Protecti ) . ; - . . t
on surprise. This should be tied explicitly to the previous sentence that such impacts could have been
expected in this situation.
Agency
Environ 16. 554 (|15 |[The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||Is the qualifier "state-owned" critical here? Do private roads make up a significant fraction of the total? ||t
on
Agency
Environ 16. 556 (|17 |[The text has been revised to
mental Northeas incorporate this suggestion.
US Protecti It would be helpful to provide a brief explanation of how urban heat islands work and why ¢ P g8
e on temperatures are higher in urban areas compared to rural areas.
Agency
Environ 16. 557 (|18 The text has been revised to
mental Northeas incorporate this suggestion.
. |[It would be helpful to put these increases into context. Can estimates be provided of current mortality P ge
u.s. Protecti . . . .
on and morbidity associated with heat and with ozone exposure?
Agency
There only is passing mention (with very limited substance) regarding the effects of lightning on air 17. Given the limited space alloted to the
quality and human health in the southeastern U.S. Under climate change scenarios where there is Southeas chapter, we made choices about the
increased thunderstorm activity, there is a subsequent increased probability that more lightning will tand issues on which to focus. Lightning was
occur. This will potentially increase hazards to human health and property via a corresponding Caribbea not considered one of the most salient
Dale Quattro ||prevalence of lightning strikes. Lightning is also a contributor to increases in ozone. Lightning increases ||n concerns right now, but could be
chi nitrogen oxide, particularly in the upper troposphere, which leads to increased ozone as a contributor covered in more depth in subsequent
to air quality problems over the region. Thus, there is a positive feedback mechanism that leads to an guadrennial assessments.
elevation of greenhouse gases via increased lightning activity. The absence of any real discussion of
lightning impacts in the southeast U.S. as a result of climate change, therefore, is a significant omission
from this chapter of the NCA draft report.”
Environ . . . . 16. 557 (|23 ||While the comment suggests a good
v To what extent does the fact that many of the residents in the NY/NJ metropolitan area live in high- ! . ¢ ues g
mental || . . 1 . . . Northeas specific example, the authors feel the
. |[rises affect the points made here? Obviously this population remains vulnerable to storm surge, but the . .
u.s. Protecti o . L . o t existing examples are appropriate and
vulnerability to loss of life and injury is not the same compared to a like number of people living in . L
on . . adequate. Also, space is too limited for
single-story residences.
Agency all the relevant examples.
US Environ ||General comment on 'Stressed Infrastructure' section: The text in this section includes some specific 16. 558 ||{16 ||The text has been revised to
h mental ||economic and other impacts data related to the transportation sector that are shown in Table 16.1. Northeas incorporate this suggestion.




Protecti ||Specific costs and extent of areas at risk that relate to the transportation sector include stresses on t Concerning the table, we are not
on roads, rail lines, airports, and ports. The other three sectors included in Table 16.1, namely inclined to change it since it represents
Agency |[[communication, energy, and water and waste, are dealt with perfunctorily on page 560, lines 1 through an actual example of a stakeholder
5. Considering the magnitude of incurred and potential infrastructure stresses and costs in these three developed product in one place, rather
sectors, there should be some numbers that quantify the risk. This approach will also lead to internally than a composite assessment.
consistent presentation of content and data among the sectors in this section.The prose seems
unconnected with the table of impacts. Most likely, the table of impacts needs to be substantially
simplified. It is a bit unclear from the fact of the table why the table is even here--it looks like
something that belongs in one of the sectoral chapters instead. One can either (a) create a table to
summarize the story that the prose tells anyway, a sort of reader aid; or (b) reproduce a table from
another report and then say something about the table, for example by discussing one column and
allow the reader to explore the other columns. But this table seems to be neither. Finally, there is no
obvious structure for the section, which appears to be entirely about transportation in spite of the
name of the section.
Environ 16. 558 (|16 ||The text has been revised to
mental |[The discussion of infrastructure stress and vulnerability should refer to the NCA chapters on specific Northeas incorporate this suggestion.
u.s. Protecti ||sectors - transportation, water, and energy that provide additional detail on specific infrastructure t
on vulnerabilities.
Agency
16. 558 ||{17 ||After consideration of this point, we
Northeas still feel the existing text is clear and
t accurate. Key Messages 1-3 highlight
Environ increasing hazard with climate change;
mental |[The key message for this section is correct, but underplays the extent to which infrastructure is already noting present vulnerability distracts
u.s. Protecti ||being compromised. This is a point that is made throughout the chapter, but seems to be downplayed from that point, makes the messages
on in this message. Perhaps "Infrastucture is now, and will be increasingly..." longer, and would really deserve to be
Agency done for all three messages if was
done for one message. Also this is
really a national issue rather than
specific to the NE.
Environ 16. 558 (|20 |[The text has been revised to
US. :}Z:;ilti The parenthetical here seems awkward regarding verb tense. As written, it is correct, but the 1-4 ft L\lortheas incorporate this suggestion.
on refers to sea level rise (singular), which would suggest "1 to 4 feet [of sea level rise] is projected..."
Agency
CRITICAL COMMENT: The statement about $6 trillion being exposed to coastal flooding has problems. ||16. 558 ||120 ||The text has been revised to
First, the text should clearly indicate that the source for this estimate is grey literature (a report by the ||[Northeas incorporate this suggestion.
World Wildlife Fund). Second, the WWF report cited does not indicate the level of peer review to which||t
Environ |the report was subjected. Third, this chapter seems to have mischaracterized the WWF report in
mental |[several ways: (a) $6 trillion exposure is for the 17 largest port cities, including Miami and New Orleans.
u.s. Protecti ||(b) the total exposure to floods from that study includes exposure due to current circumstances and
on future development; it is wrong to say that sea level rise exposes all of those assets; (c) Table 3.2.3 in
Agency |[the WWF report seems to suggest that the incremental exposure to a potential 100-year flood for

those five cities is about $600 billion per foot of sea level rise. Fourth, the WWF estimates appear to be
based on a very coarse model designed for global-scale analysis, not for estimating the impacts on a
given city. At a minimum, this should be pointed out.




This sentence might be a mis-statement of what the study showed, and the authors should fact check ||16. 558 ||23 |[The text has been revised to
the part about roads and rails. Many such studies estimate the mileage of roads that pass through low ||Northeas incorporate this suggestion.
. areas, which is different from the mileage of roads that are actually so low-lying. Roads through t
Environ . . .
wetlands, for example, are not flooded twice daily but rather are built on roadbeds that may be
mental . . . . -
. ||considerably higher. Major roads are often built above the 100-year flood level even while the
u.s. Protecti . . S . . .
on surrounding ground is much lower. While it is possible for LIDAR studies to use actual road elevation,
many studies do not do so and the authors of such studies often are not explicit about this distinction.
Agency . . . P -
The studies still provide useful quantification, but the words that one uses to describe the results are
different for a road that actually is two feet above the high water mark, and a road that is at 12 feet
running through land that is at 2 feet.
This statement needs important clarification. First, assume that we accept the assertion that 30% of the||16. 558 (|28 |[The text has been revised to
Port of Baltimore would be in the 100-year flood plain (if that is what "exposed to flooding" on line 21- ||[Northeas incorporate this suggestion.
22 means). Even if that is so, the economic importance of the Port of Baltimore to the State of t
Environ ||Maryland does not demonstrate that there are significant economic ramifications to a lot of the port
mental ||being in the floodplain. One would have to demonstrate that the floods would close the port for a
u.s. Protecti ||significant period of time often enough to matter. Ports are inherently along the water with their
on lowest land occasionally flooded, but that does not necessarily matter as long as the docks, cranes, and
Agency ||tracks are secure and undamaged. Those facilities are rebuilt every few decades anyway. (If the text is
intended to assert that 1/3 of the Port of Baltimore would be tidally inundated with a two foot rise in
sea level, by contrast, that assertion does not appear correct and probably results from the
unavailability of LIDAR when the DOT 2008 study was conducted.)
Environ 16. 558 (|22 |[The text has been revised to
mental Northeas incorporate this suggestion.
US Protecti Presume that "New York" refers only to New York City. Please make changes if appropriate to avoid P g8
e confusion.
on
Agency
Environ 16. 558 (|31 |[The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||Please provide citation for NYC panel findings. t
on
Agency
Environ 16. 561 (|24 |[The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||"Override" seems out of place here. Perhaps "exceed" or "overcome" would be more appropriate. t
on
Agency
CRITICAL COMMENT: The key quantitative assertion about the loss of wetlands in Blackwater Wildlife |[|16. 561 ||29 |[The text has been revised to
Refuge is potentially problematic for several reasons. First, the parenthetical explanation about the 6.6-(|Northeas incorporate this suggestion.
. foot sea level rise scenario is distracting and unnecessary. One could get almost 5 feet of relative sea t
Environ . . . . .
mental level rise from the 4-foot high global scenario already discussed, plus the 0.6 feet of subsidence
. ||calculated by Holdhal and Morrison (1974). This needs clarification. Furthermore, the Maryland DNR
u.s. Protecti . . . . . . .
on report cited is not, in fact, the source of these figures. Rather the source is an unpublished GIS analysis.
Agency It is possible, perhaps likely, that unpublished GIS analyses ignored vertical wetland accretion, and thus

over-state wetlands loss. They often ignore landward migration of wetlands as well. A final problem is
that it is unclear whether the statement in Public Review Draft is even in the Maryland DNR report
being cited. No page number was provided, but the text and Table on pages 21-22 provide estimates




for the impact of 0.25, 0.5, 0.75, and 1.5 foot rises in sea level. The text in that report mis-states the
contents of the table that it is describing, with the table saying that the 66% wetlands loss is caused by
a 1.5-foot rise while the text says 3 feet. This situation helps to demonstrate the problem with relying
on secondary sources. At a minimum, the source of the data should made clear and its limitations
pointed out, as appropriate.

Environ 16. 561 (|30 |[The text has been revised to
mental Northeas incorporate this suggestion.
. ||Reference to the 6.6-foot scenario, not otherwise in this chapter, is distracting and probably P ge
u.s. Protecti . . . t
on unnecessary, since you have already talked about and explained a 4-foot global rise.
Agency
Environ . . . - 16. 561 (|32 |[The text has been revised to
v It seems odd that the only example of tidal marshes and swamps is the Blackwater National Wildlife . X . V! .
mental . . . . . . Northeas incorporate this suggestion.
US Protecti Refuge. If this refuge is featured because it is the most vulnerable of sites, or is the only one in the
e on Northeast, then the sentence should state that. Otherwise, its inclusion is out of place, a single example
that is cited here without explanation or context.
Agency
Environ 16. 562 (|6 The text has been revised to
To further drive home the point that New England led the way on adaptation, the report should . . )
mental . M . Northeas incorporate this suggestion.
US Protecti probably also mention that MA, ME, and Rl had each adopted some form of "rolling easement" policy
e on by 1990 to ensure that wetlands or dunes migrate inland as sea level rises. You could cite CCSP 2009,
page 159.
Agency
Environ 16. 16.11 565 The text has been revised to
mental Northeas incorporate this suggestion.
US Protecti This figure is not very informative. Given the interest in keeping the document to a manageable length, P ge
e on this should be removed or replaced with graphics that convey information.
Agency
Environ 16. 565 (|21 |[The text has been revised to
mental Northeas incorporate this suggestion.
u.s. Protecti ||Please clarify "washed out." Is it the culvert itself that is washed out, or the culvert and roadway? t
on
Agency
Environ |[This paragraph should be rewritten to clarify the key issues. As written, there is no way for non-experts |{16. 556 (|1 The text has been revised to
mental |[to understand what is meant by "culvert governance" or what is meant by complexity related to the Northeas incorporate this suggestion.
u.s. Protecti ||governance map. Are these maps REALLY "global" in scale? What is the importance of the calendar? It's|t
on assumed this is a calendar of particular events, but that is completely unclear in the current
Agency |lexplanation.
Environ 16. We appreciate this suggestion, but
To avoid the appearance of a bias toward the negative, the chapter should show graphs for both p'p o g8
mental . o . Northeas space is limited. The author team has
. ||extreme hot days and the reduction of extreme cold days. Intuitively useful metrics for extremely cold .
u.s. Protecti . . . - deliberated and agreed on the most
days might be average number of days with overnight low below 0 degrees F, or daily high below 32 . . .
on important information and
degrees F. . . .
Agency illustrations to include.
Environ 16. 560 (|14 ||The text has been revised to
"But this and other adaptations will not be cost- or risk-free". The text that follows the key message . . )
mental . . . . L ep o Northeas incorporate this suggestion.
US Protecti does not discuss potential costs or risks associated with "this and other adaptations". In the absence of
h on supporting data, this can be perceived as the authors' opinion based on personal perspective. Please

Agency

add supporting data or remove this phrase.




Environ ||Does "hundreds of million visitors" double count people who visit more than once? If so, "visitors" 17. 583 |[|26 |[The cited reference refer to visitors, as
mental |[should be changed to "visits". Also, some coordination and consistency checking is needed across Southeas does the chapter text, so it is accurate.
u.s. Protecti ||chapters on matters that arise in several chapters, because the coastal chapter reports only "millions" ||t and Two additional references have been
on of visitors. It seems very unlikely that 100 times as many people visit the Southeast as visit the coast, Caribbea added to another sentence also refer
Agency ||especially since half the nation's population lives in the coastal zone, according to the coastal chapter. ||n to visitors.
Environ 17. 583 (|26 ||The text has been revised to
mental ||Please check the citation for the population and visitors statement. The Census Bureau brief cited here |[Southeas incorporate this suggestion.
u.s. Protecti ||does not appear to provide any information on tourism. Please complete the Census Bureau citation tand
on (report number, authors, etc.) Caribbea
Agency n
This is a very interesting map, which probably needs to be referenced in the text. Suggest the caption ||17. 17.1 584 The text has been revised to
Environ be clarified. Perhaps the title should include "by state". One EPA reviewer interpreted the figure as Southeas incorporate this suggestion.
mental indicating that Tennessee and Georgia each lost at least $1 billion in a weather disaster more 33 to 42 ||t and
US. Protecti times during the 30 year period, while that fate only befell Louisiana and Florida 25-32 times. Because ||Caribbea
on it seems surprising that Florida would have experienced $1 billion in losses fewer times than n
Agency Tennessee, an explanation for how that occurred is needed. If the state-specific shading does not refer
to the number of times a given state has experienced $1 billion in losses, then an even more detailed
explanation is needed.
Environ 17. 17.1 584 The text has been revised to
mental ||Please check the citation for Fig 17.1. It currently cites http://www.ncdc.noaa.gov/billions/Population ||Southeas incorporate this suggestion.
u.s. Protecti ||Distribution and Change: 2000 to 2010, summary statistics. The "Population Distributions..." would tand
on seem to be a typo from the previous citation. Caribbea
Agency n
| would like to analyze and comment on the executive summary of the Third National Climate 1. Thanks for your comments, it is useful
Assessment draft by using the six key traits of "stickiness" shared by Chip and Dan Heaths' Made to Executive to think about the report as a
Stick book. Heaths' traits are to a successful message includes: simplicity, unexpectedness, Summary communication document. However,
concreteness, credibility, use of emotion and the use of stories. The executive summary lacks three of its primary purpose is as a scientific
the six components: the trait of unexpectedness, use of emotion and use of stories. | would assume assessment, which limits the capacity
that people who choose to read this report are already genuinely interested in climate change and are to focus on emotive statements. We
reading for knowledge. If the assessment is meant to persuade those who are concerned or have incorporated your suggestion to
disengaged, the summary needs to include something unexpected that will attract the reader's include an infographic- map of
Rosie Stahl attention. Secondly, it lacks the trait of being emotional to the reader, especially to those who are non- regional impacts in the Executive
believers often looking to debunk climate change. Inserting a story such how a person or animal was Summary.
affected by heat or droughts can help people care more and become engaged in environmental
movements. Third, using a myth busters type of approach in the summary can help people better
follow along the multiple examples used and break down any incorrect knowledge they may already
have. Lastly, | believe that if the region graph was moved closer to the beginning, it would intrigue
readers to read further. | found the graph very interesting as | typically am not aware of what is
happening in other parts of the country, but find myself often curious. Also, if there was the ability to
include other continents or parts of the world, it would entice readers to care more.
Environ Please check the citation for Louisiana's Coastal Master Plan and cite appropriately (author-date). The 17. >85 16 The text has bgen rewse.d to
mental . \ . W e . . Southeas incorporate this suggestion.
US. Protecti web5|'tle shows the report's formal title as Lou.|5|ana s Co.mprehen'sn./e Master Plan for a.I Sustainable t and
on Coast", with the Coastal Protection & Restoration Authority of Louisiana as the responsible Caribbea
organization.
Agency n
|U.S. ||Environ ||Please state which figure it is referencing. Presumably in this case it is 17.3. ||17. || ||586 ||7 ||The text has been revised to




mental Southeas incorporate this suggestion.
Protecti tand
on Caribbea
Agency n
29. The chapter has been restructured and
The whole chapter 29 seems to me a bit too vague. The main research goals are identified, but they are . P .
. . . . Research is now explicitly focused on research
still very broad and do not point at the open questions and gaps of knowledge that remains after the
o - L Agenda for assessments.
. ... ||lassessment. | expected more specific description of objectives for each chapter or theme. The chapter
Luisa Cristini . . . . . . . for
basically states that research is needed in every field of climate sciences although it does not state Climate
specifically what the needs are. | suggest to develop the chapter or to cut it and include the content in Change
the others. . g
Science
Environ 17. 586 (|13 ||The text has been revised to
This statement is unclear. Although there may not be any statistically significant trend in tornados, the . . )
mental . > . . L . Southeas incorporate this suggestion.
. ||comment regarding better reporting calls into question whether the statistical analysis accounts for
u.s. Protecti ) . e . L tand
on better reporting or not. This should be clarified. The statement should also clarify what trend is being Caribbea
analyzed - is this number, size, damage?
Agency n
Environ 17. 586 (|13 ||The text has been revised to
mental Southeas incorporate this suggestion.
u.s. Protecti ||Is there a more recent citation that can be used here? tand
on Caribbea
Agency n
Environ 17. 17.4 588 The text has been revised to
mental Southeas incorporate this suggestion.
u.s. Protecti |[These maps are good. Only suggestion is to either remove the latitude-longitude lines or label them. tand
on Caribbea
Agency n
Environ 17. 17.5 589 The text has been revised to
mental Southeas incorporate this suggestion.
u.s. Protecti |[These maps are good. Only suggestion is to either remove the latitude-longitude lines or label them. tand
on Caribbea
Agency n
Environ 17. 591 (|2 The text has been revised to
mental ||San Juan is not especially vulnerable to sea level rise, though the extremely coarse digital elevation Southeas incorporate this suggestion.
u.s. Protecti ||model data might suggest otherwise. The low portions of San Juan are about as high as the highest tand
on portions of Galveston. St. Petersburg is also very vulnerable. San Juan is vulnerable to riverine flooding. ||Caribbea
Agency n
Environ 17. 591 (|13 |[The text has been revised to
mental Southeas incorporate this suggestion.
. ||Should clarify where NC is raising Highway 64 to address sea level rise, as the highway runs the length P ge
u.s. Protecti tand
of the state. .
on Caribbea
Agency n
Environ ||Given the socioeconomic diversity of coastal populations in the SE, it would be good to include a 17. 593 |8 The text has been revised to
US mental |[statement on sea level rise vulnerability and environmental justice, and/or references to the discussion |[Southeas incorporate this suggestion.
h Protecti ||of coastal vulnerability in Chapter 25. Findings from a recent study could be included. Martinich, J., J.E. ||t and
on Neumann, L. Ludwig, L. Jantarasami (2013). Risks of sea level rise to disadvantaged communities in the ||Caribbea




Agency [|United States. Mitigation and Adaptation Strategies for Global Change. Accessed at: n
http://www.springerlink.com/content/x411112212347762/.
Environ 17. 593 (|10 |[The text has been revised to
mental Southeas incorporate this suggestion.
. ||Please insert "may become unavailable or " after "insurance" and before "costs will increase". There ! incorp 15 suggest!
u.s. Protecti o . S . tand
should be ample citations to insurance unavailability in Florida. .
on Caribbea
Agency n
Environ 17. 593 ||22 ||The precise page for this assertion has
mental ||Clarify whether Nichols et al. made this assertion for the southeastern USA. If so, the specific section of |[Southeas been added to the reference
u.s. Protecti |[that report should be cited since Nichols et al. is a long chapter not specifically focused on the tand
on southeast. Caribbea
Agency n
Environ 17. 17.8 594 After consideration of this point, we
mental Figure 17.8 maps of South Florida could also include the adaptation scenarios map created by the Southeas still feel the existing text is clear and
US Protecti South Florida Regional Planning Council with the cooperation of various counties (Manny Cela of SFRPC ||t and accurate. These maps are quite
e on created the map. Report by Cela et al. is referenced in the NCA Coastal technical inputs report by Caribbea interesting but they do not fit the
Agenc Burkett and Davidson (2012)). n theme of this text box and would
gency require a new box.
2. Our 25 ||27 ||Regarding the first part of this
Changing comment, after consideration of this
. Insert the word "The" at the beginning of the first three (3) Key Messages. Remove the word "now" on Climate sugg.estlon, we still feel the EXISt”,]g
Michael ||Kruk . text is clear and accurate. Regarding
key message #1, first sentence. .
the second part of this comment, we
have incorporated the suggested
change.
2. Our 26 (|33 ||A short sentence about summer ice
Changing loss was added to the Key Message.
. . N . . . . Climate Details about seasonality are
As currently worded, this sentence on sea-ice loss implies there will be a point of an ice-free arctic. . . .
. . " . . " . . . I contained in the main text (where they
Michael ||Kruk Suggest adding the words "...or will not be seasonally replenished" to clarify that winter ice will still .
. o . belong, if the Key Message statement
form.If that is not the case, then the authors should state at what year the arctic will be ice-free. . . . .
is to be succinct), including a clear
statement that winter sea ice is not
going away.
- . . " _— 2. Our 28 (|18 The text has been revised to
. Remove the word "painstakingly." It is an unnecessary and subjective adjective that detracts from the . . . )
Michael ||Kruk ; . Changing incorporate this suggestion.
science of the manuscript. .
Climate
2. Our 28 (|10 |[The text has been revised to
Michael ||Kruk add "weather" so it reads, "...monitor the Earth's weather and climate system." Changing incorporate this suggestion.
Climate
2. Our 28 (|14 |[The text has been revised to
. Reword the sentence beginning with "Atmospheric water vapor..."The reason is that the wording of " . . X . V! )
Michael ||Kruk " " . Changing incorporate this suggestion.
...as have sea levels." is awkward and makes the sentence hard to read and interpret. Climate
Please explain in the text why the "base period" for comparison in most of the Figures in the chapter is (|2. Our A discussion of the choices for base
Michael ||Kruk 1901-1960.Secondly, the use of this base period is very unconventional. Moreover, examining Fig 2.2 Changing periods has been put into a Box at the
shows that period to be one of the coldest on record - thereby making ANY comparison to it Climate beginning of the chapter.




automatically above "normal." This skews the results.Why not do a base period of 1971-20007?Also,
some Figures use the base period 1901-1960 and others use 1971-2000 (Fig 2.4, 2.5), and yet others
use 1971-1999 (Fig 2.7). Why not one base period across all Figures?

2.0 32 |[21 |[Thetexthasb ised t
. The words "dry belt" imply a range of values, say between 23-40 N/S latitude. Instead, anything greater ur. . € texthas gen rewse. °
Michael ||Kruk o . . " " . Changing incorporate this suggestion.
than 23 N/S is listed and a singular value is not a "belt." Please clarify. .
Climate
2. Our 32 ||27 ||After consideration of this point, we
Changing still feel the existing text is clear and
Climat te. "L f t but
"...less frequent but more intense."What is the science behind this statement? Can we attribute this to imate .accura f ess frequent but more
. . . . - " intense" means that there are fewer
. changes in the number and size of cloud condensation nuclei? It cannot be "increased water vapor . . .
Michael ||Kruk . " " . . . A . rainy days but more intense rainy days
because that alone does not explain the "less frequent" wording. Please clarify with a scientific basis for .
across most of the U.S. Hence there is
the sentence. . o .
a change in the distribution of daily
precipitation. References have been
added.
Remove the word "Generally" from the figure title.On the same note, can a better Figure title be 2. Our 2.5 34 The figure titles have been revised to
made? | understand the target audience, but it sounds like the title belongs as part of the caption Changing incorporate this perspective. A box has
Michael ||Kruk (same can be said for Fig 2.4).How about, "Projected Percent Change in Annual Average Climate been added to the chapter to explain
Precipitation"?Also, here is a good example of the use of a base period 1901-1960 that is "to be redone the base periods.
with the base period 1971-2000." WHY?
. Please insert the word "The" at the beginning of the sentence. Generally, sentences (let alone 2. Our. 3|8 The text has bgen rewse.d to
Michael ||Kruk L Changing incorporate this suggestion.
paragraphs) should not begin with numbers or acronyms. .
Climate
. For the sentence starting with, "These advances..." - please rephrase this sentence. Suggest removing 2. Our. 3|1V The text has bgen rewse.d to
Michael ||Kruk N . . e . Changing incorporate this suggestion.
the words "together with the continued warming." It's hard to read as currently written. Climate
2. Our 2.6 36 The figure has been revised to
Changing incorporate this perspective. The
Climate report will be published as an
. The U.S. Average inset box plot is buried and mixed within the other regional graphs.Suggest moving interactive pdf document. This will
Michael ||Kruk . . .
the U.S. Average box to underneath the legend so it stands on its own. have a feature that one can click on a
particular graph and it will provide a
version of the image with better
visibility.
2. Our 2.7 37 The figure currently adheres to NCA
Michael ||Kruk The gradient in the red colors on the far right (A2) scenario are very hard to see. Changing guidelines for legends.
Climate
For the sentence containing, "...particularly in high elevation and coastal areas..."Suggest removing the |[2. Our 39 ||37 ||We have made the suggested change.
words "consistent with rising sea surface temperatures" as it is highly unlikely for rising SST's to impact ||Changing
Michael lkruk the length of the growing season at high elevations away from the coast. It reads as if those words Climate
were just stuck onto the sentence to provide some sort of scientific explanation for the change in the
western U.S.If the change in the growing season can in fact be attributed to rising SSTs, then a citable
reference is needed.
. The U.S. Average inset box plot is buried and mixed within the other regional graphs.Suggest moving 2. Our 2.11 42 The figure has been revised to be
Michael ||Kruk . . . . .
the U.S. Average box to underneath the legend so it stands on its own. Changing consistent with NCA style standards. In




Climate the interactive pdf, it will be possible
to zoom in on particular plots within
the figure.

2. Our 43 (|8 Heating of the atmosphere induces

What are the "large-scale circulation changes"? Is it due to a jet stream moving north?The sentence Changing several circulations changes. For the
discussing the SW precipitation (line 11-13) is really vague and is in need of more scientific explanation. ||Climate Southwest US, the expansion of the
. How do the authors attribute the reduction in precipitation in this region of the U.S. is caused by Hadley circulation causes a shift in the
Michael ||Kruk . . . . .
"heating of the global atmosphere"? Was there a downscaled study done to show this?To be honest, subsidence regions leading to the
the chapter could do without this entire paragraph as currently written. Suggest rephrasing, adding in projected reduction in precipitation.
science basis, or deleting completely. However, space does not permit such
a detailed explanation.
The Chapter uses a lot of different modeling scenarios, including CMIP 3, CMIP 5, NARCCAP, etc.In the ||2. Our The box on models used in the
2009 report, only the CMIP3 suite was used because that is what AR4 was using.Now, AR5 is using Changing assessment, in the supporting text for
CMIP5. To be consistent, shouldn't this report be ONLY using CMIPS5 as it offers pathways (instead of Climate KM 1, has discussion on why both
Michael lkruk scenarios), and a better resolution (as stated on page 29)?With so many different approaches, it CMIP3 and CMIP5 scenarios are used
questions the results and findings of the report as not one result is consistent with another. Then there in the chapter. We have expanded the
is the added complication of using different and odd base periods mixed in with different models. Can discussion in that box.
the authors please clarify and explain their reasoning? Particularly why CMIP5 isn't use more
throughout?
2. Our 2.13 46 We have adjusted the wording
Michael ||Kruk Line 12 of the caption: replace the words "could be expected to" with "would". Changing somewhat following the commenter's
Climate suggestion.
2. Our 51 (|19 |[The text has been revised to
Michael ||Kruk Remove the words "and uncomfortably" as this is a subjective adjective. Changing incorporate this suggestion

Climate

2. Our 52 ||12 ||Changed to "extreme cold wave".

Changing Since "cold wave" does not have an

Climate exact definition, the characterization
of these as "extreme" is a matter of
judgment. For this report, we are

Michael ||Kruk "...number of cold waves..." Extreme cold waves? |der.1t|fy|ng "co!d waves" as cold
periods that will occur on average only
once every 5 years. This is sufficiently
rare that characterization as
"extreme" seems reasonable. We have
added the word "extreme" before
"cold wave".

2. Our 52 ||{13 ||We added the phrase "since 1895".

Michael ||Kruk "...lowest levels on record." Since 19017 Changing

Climate

. "Attribution of flood events..."Attribution to what? Global climate change? Human influences? Urban 2. Our. > |13 Becommended reV\{o'rdlng Tas been .
Michael ||Kruk . . e Changing inserted, although it is the "changes in
sprawl? Land-use changes?Please clarify what is meant by "attribution. . o .

Climate flooding" that are the issue here.

Michael lkruk "...depending on the situation..."How about rephrasing to say, "...depending on antecedent 2. Our 55 ||19 ||We have modified the text. Relevant

conditions..."

Changing

surface conditions depend on




Climate antecedent events as well as land
surface characteristics, topography,
etc.

"While a 2-inch rain..."What is the context for these final sentences? A 2-inch rain falling on a D-4 2. Our 55 ||20 ||We have removed this sentence.
Michael ||Kruk drought region has impacts. A 2-inch rain falling in Charleston, SC on top of high tide has impacts. Changing
Please provide some scientific context for this argument. Climate
2. Our 2.22 58 This is the Variable Infiltration Capacity
Michael lkruk Caption - what is "VIC model"?And yet another model other than CMIP3, CMIP5, NARCCAP...just adding||Changing hydrologic model to which the caption
to the confusion. Climate references refer. This is now spelled
out in the caption
2. Our 59 (|18 ||We have modified the text on
Michael ||Kruk ..."virtually every measure..."Be specific. WHICH measures? PDI? ACE? Counts? Frequencies? Changing hurricanes for clarity. Additional

Climate references have also been included.

2. Our 59 ||36 ||We have removed "heat-trapping

Changing gases." The warming scenarios used by

Line 36, "...continued warming of the tropical oceans by heat-trapping gases."Remove the words, Climate the models are indeed forced by more
Michael llkruk "heat-trapping gasses." The fact is, the oceans are warming, both by CO2 uptake and solar radiation.Be than greenhouse gas. Since we are
careful when using the word "Hurricane." It only applies in the Atlantic basin. Globally, the term focusing mostly on Atlantic storms, we
"Tropical Cyclone" is favored. Please fix. feel that “hurricanes” is appropriate
and is more readily recognized by the
intended readership.
. The reference for Vose, 2012 is incorrect. Should it not be Vose et al., 2012b that refers to the changes 2. Our. 60 13 ||Reference changed to Vose et al.
Michael ||Kruk . . ) Changing (2013).
in extra-tropical cyclones, winds, and waves? .

Climate

2. Our 60 |[26 ||The study of Francis and Vavrus (2012)

Changing evaluated changes in 500 hPa wave

Climate amplitude, regardless of the mode of
variability (NAO, AO, PNA, etc.). They
did not tie their findings to any
particular mode. Moreover, the main

. "...the wintertime circulation..."Which one? The AO? The NAO? The PNA and NAO combined? Please Issue Wlth t.h.|s study I.S the .

Michael ||Kruk clarify. reproducibility of their conclusions.
The text has been changed to cite
Screen and Simmonds (2013) and their
findings that call into question the
conclusion of Francis and Vavrus
(2013). We now note the important
sensitivity to the choice of the metric
of wave activity.

2. Our 2.23 61 IBTrACS could be expanded to read:

Changing International Best Track Archive for

Climate Climate Stewardship, and refers to a

Michael ||Kruk What is "IBTrACS"? global best track data set for tropical
cyclones that merges information from
multiple meteorological centers
around the globe.




Michael

Kruk

"...compared with the period 2001-2020."Wow. Where are the data for 2013-2020 coming from? Is the
figure based on a model output, which is in turn based on modeled input data? Garbage in, garbage
out?Why does this "base period" differ (again) from everything else used in this Chapter?

2. Our
Changing
Climate

62

The previous figure was illustrating the
response of the hurricane activity to a
gradually changing forcing. Only the
forced response was illustrated.
Assuming that the response is roughly
linear for the CMIP3 A1B scenario
(justified by inspection of global mean
temperature) it seems acceptable to
illustrate this rate of change in terms
of a difference between two averaged
periods along the trajectory. The
reader is perhaps confusing this
approach with decadal prediction,
where one is actually attempting to
predict the state of the Atlantic
climate at a particular time, including
the time-evolving internal variability
component (e.g., AMO). When one is
focused on illustrating the forced
response, the internal variability
component plays the role of the noise
in which the forced response (signal) is
buried until it emerges (is detected).
The detectability timescale for the Cat
4-5 changes illustrated in the figure is
of the order of six decades according
to Bender et al. However, the authors
have decided to remove this figure for
other reasons.

Michael

Kruk

Remove the words, "Like mercury in a thermometer". This is unnecessarily wordy.

2. Our
Changing
Climate

63

Analogies such as this provide useful
references for the general public to
understand the causes of sea level
rise.

Michael

Kruk

Remove the entire sentence, "Proxy data have shown..."

2. Our
Changing
Climate

63

This sentence explains an important
piece of evidence showing that the
modern rate of rise is much higher
than that of the previous 2000 years.

Michael

Kruk

Put a period after "the last century." Then delete everything else in that paragraph.The entire
paragraph doesn't flow well. Each sentence is a new idea, concept, etc., and none of them support one
another.

2. Our
Changing
Climate

63

This has sentence has been clarified to
make it clearer that the recent
acceleration was in addition to the
acceleration observed in the salt
marsh record described above.

Michael

Kruk

"...local high-tide level..."Do the authors mean MHHW? If so, please state it explicitly. Many coastal
residents are familiar with this terminology, and saying anything else is watering down the importance
of this finding.

2. Our
Changing
Climate

63

The text has been changed as
recommended.

|Michae| ||Kruk

||What is the title of this Figure?Also, the caption is mis-leading. It says, "...data collected from the U.S. ||2 Our

o+ ]|

||Caption now says North Carolina.




East Coast."True, but it really is only North Carolina - not the entire East Coast. So just state it as it is.

Changing

Call a cow a cow. The data were collected from tidal gauges off of North Carolina. Climate
21. 722 (|40 ||Although the research may not be
. Bumbac ||Is OA research really "new"? As far as | know, it's been around for a while but has received increased g y
Karin L. Northwe new, the level of concern is.
o attention in recent years. ot
| find this paragraph hard to follow. It's too generalized and not very explicit about the uncertainty in 21. 723 (|5 The text has been revised to
some of the numbers given or even where in the PNW these changes were observed. Furthermore, the ||Northwe incorporate this suggestion.
. Bumbac N " . .
Karin o statement "snowpack decreased 0% to 30%" is worded poorly. If it decreased 0% then it stayed the st
same. That should be explicit such as "changes in snowpack were not observed or there were
decreased up to 30%".
21. 725 (|22 |[The text has been revised to
. Bumbac . . . . . .
Karin o The wording of this sentence is awkward. Northwe incorporate this suggestion.
st
It might be clearer to mention all four adaptation pathways. The CCSP SAP 4.1 also used three 17. 17.8 594 The text has been revised to
pathways: Structural protection, elevating land and structures, and retreat. That is, CCSP SAP4.1 Southeas incorporate this suggestion.
subdivided protection into hard structural protection and the soft protection options. To avoid tand
Environ ||confusion, the Restore Americas Estuaries (Benoit et al.) report on adaptation and the EPA report on Caribbea
mental ||Rolling Easements (Titus 2011) presented all four options separately. In the Southeast, the two types of ||n
u.s. Protecti ||protection are so fundamentally different that one ought not lump them into a single category. Barrier
on islands are being elevated, for example, while parts of the former Everglades are protected with a dike.
Agency ||Louisiana also is following a combination of natural deltaic land-surface elevation, and dikes. The
accommodation options, while conceptually different, is not really a viable long-term pathway in most
locations and is mostly a temporary approach until a decision is made between structural protection,
nonstructural protection, and retreat.
17. 595 (|10 ||After consideration of this point, we
Southeas still feel the existing text is clear and
tand accurate. The text as is does not make
. Caribbea any mention of attribution of deaths
Environ . . .
. . . n to climate change. The wording here is
mental |[These sentences could lead one to infer that people are already dying because of global warming. It . o .
. . . . . - intended to highlight the established
u.s. Protecti ||would be useful to clarify whether conclusions can be drawn regarding current increased mortality and .
. . . . . . negative health effects of extreme
on the effects of climate change, or whether the discussion points out potential health impacts. o
Agenc heat, and to highlight the observed
gency increases in temperature in several
major Southeast cities - and the
corresponding above-average
mortality rates.
Environ 17. 595 ||{13 ||During subsequent revision, the text in
mental Southeas uestion was deleted as the reference
. ||Please clarify "highest increase" relative to heat index. Is this highest absolute or relative? What is the g
u.s. Protecti . i ; o . tand was outdated.
baseline period to which this is being compared? .
on Caribbea
Agency n
Environ 17. 595 (|6 The text has been revised to
mental |[The title of this section should be revised. Much of the discussion does not explicitly make the Southeas incorporate this suggestion.
u.s. Protecti ||connection to extreme heat. There are several discussions of increasing temperatures, but these are tand
on not necessarily instances of extreme heat. Caribbea
Agency n




Environ 17. 17.10 596 The text has been revised to
mental Southeas incorporate this suggestion.
. ||The caption for this figure needs clarification. Is this peak ozone, average (and if so, over what time P ge
u.s. Protecti eriod), etc tand
on P T Caribbea
Agency n
17. 17.10 596 After consideration of this point, we
This is a useful figure. Nevertheless, it is different from the comparable figure in Tagaris et al. 2009. It  ||Southeas still feel the existing text is clear and
zooms in on the southeast, which is to be expected. But it also uses different increments of ozone for ||t and accurate. The caption clearly indicates
Environ the scale. A note to that effect should be added. Moreover, the revised scale (and the geographical Caribbea that this figure was adapted to the
mental limits of the map) hide the areas with the greatest increase in ozone: In the original journal article, one ||n Southeast chapter and Texas is not in
. ||can see that ozone would increase by 3.57-5.00 ppb along most of the Texas Gulf Coast. This map only the Southeast Region of the National
u.s. Protecti . .
on goes up to 3.0 ppb and cuts off the Texas Gulf Coast - the boundaries should be extended enough to Climate Assessment. The ozone
Agenc include the entire Texas coast. The authors should be commended for including Ohio and other concentration increments used in this
gency northern states, so that the reader can see that ozone wold decline in some areas. That inclusion shows map were specifically chosen by the
that the authors are being objective about the implications of climate change, and not merely original study author (Tagaris) to
highlighting adverse impacts, which clearly dominate in the southeast. highlight projected conditions in the
Southeast.
Environ . . . . . 17. 17.10 596 After consideration of this point, we
This figure shows ozone getting worse in the southeast but better in the cooler midwest and northeast . . .
mental . L . . .. ||Southeas still feel the existing text is clear and
. ||areas. Yet the chapters on the midwest and northeast do not mention it. If the graphic is valid, then it is .
u.s. Protecti . . . . Lo tand accurate. The issue of O3 was selected
as important to show the improvement in the cooler areas as the deterioration in the southeast. A . . .
on . . . . Caribbea as relevant to this region, but other
consistent story across NCA chapters about increased tropospheric ozone levels is needed. . . .
Agency n regions made different choices.
Environ 17. 597 (|18 |[The text has been revised to
mental Southeas incorporate this suggestion.
. ||The sentence implies that the losses stated for North Carolina are agriculture-related, but this is not P ge
us. Protecti clear. Please clarif tand
on ' v Caribbea
Agency n
Environ 17. 597 (|37 |[The text has been revised to
mental ||[This sentence needs additional clarification. One would normally expect that if fires become more Southeas incorporate this suggestion.
u.s. Protecti ||frequent, then they would be less intense because there would be less time for the soil to accumulate ||t and
on fuel between fires. Caribbea
Agency n
Environ . . 17. 598 |2 The text has been revised to
v The sentence suggests that land use changes prevents "a useful adaptive strategy". Presumably this . X . V! )
mental . . . . - Southeas incorporate this suggestion.
US Protecti refers to prescribed burning as the adaptive strategy being prevented. If so, that should be clarified. t and
e on One could also consider growth management as part of the adaptation strategy to enable continued Caribbea
application of this "useful adaptive strategy."
Agency n
Environ The term "anxiety" needs some clarification. Presumably, most of the adverse effects of climate change||17. 598 ||37 |[The text has been revised to
mental will cause some people considerable anxiety and many people some level of anxiety. If there is medical ||{Southeas incorporate this suggestion.
US Protecti evidence of anxiety disorder in these cases, then that should be noted. If the cited study just happened ||t and
h on to mention the routine anxiety which is ubiquitous, then that "definition" should be noted at the Caribbea
Agenc beginning of the chapter (if at all). As is, the text seems to be suggesting that droughts in the Caribbean ||n
gency have a unique problem with anxiety.
Environ |[The innovative recycling project discussed in this box seems potentially important, but a more detailed |{17. 599 ||{16 |[There is not room to add a great deal
u.s. mental ||explanation of what happened is needed. The assertion that wetlands filtered some treated water is Southeas of detail here but the text has been
Protecti ||insufficient to explain why one county had so much more water. tand revised to point to a location for




on Caribbea additional information as requested in
Agency n this comment.
Environ 17. 17.12 600 Maps or figures of rainfall changes
mental ||This figure caption only mentions structural engineering options, and does not mention the Southeas were not included since there is so
u.s. Protecti ||environmental consequences to the estuary. Alternative adaptation approaches could also include tand much uncertainty in projections.
on higher water prices or mandatory conservation; these need to be mentioned as well. Caribbea
Agency n
18. We appreciate this suggestion, but
Environ ||Figure 17.10 in the Southeast chapter shows a graphic with ozone getting worse in the southeast but . p'p o g8
. . . Midwest space is limited. The author team has
mental ||better in the cooler midwest and northeast areas. Yet the chapter on the midwest and northeast do .
. Lo L . L . . . deliberated and agreed on the most
u.s. Protecti ||not mention it. If the graphic is valid, then it is as important to show the improvement in the cooler . . .
. L . . important information and
on areas as the deterioration in the southeast. A consistent story across NCA chapters about increased . . . .
. . illustrations to include. Ozone is not a
Agency [[tropospheric ozone levels is needed. o . .
major issue for this region.
18. After consideration of this point, we
Traceable account (key message 3/6, p. 637) : ) : A I, I, point, w
Environ Midwest still feel the existing text is clear and
accurate because the statistics are not
mental |[The section starting on p. 625 initially notes that more than 20 million people experience AQ that fails .
. . L . . measured everywhere in the MW
u.s. Protecti |[to meet NAAQS, but later (page 637) notes that 26 million people live in counties that fail PM2.5 region. However. based on details
on NAAQS and 24 million live in counties that fail 03 NAAQS. While the text on p. 625 is technically & L ’
. . . provided in the traceable account for a
Agency ||correct, it would be better to ensure that these numbers are consistent in both text and traceable .
larger area, we know it to be more
account. o
than 20 million.
Environ 18. The text has been revised to
Traceable account (key message 3/6, p. 638) . . . :
mental Midwest incorporate this suggestion.
u.s. Protecti . . . . - .
on The statement regarding warmer temperatures lead to worsening air quality should be clarified. It is
likely true for ozone air quality, but the relationship is not as clear for PM.
Agency
Environ CRITICAL COMMENT: Relate this key sentence to the Midwest with a simple "a key economic sector in [|18. 617 ||{14 |[The text has been revised to
mental the Midwest" kind of phrase. The last phrase in this sentence, discussing advances in genetic and Midwest incorporate this suggestion.
. ||agronomic technology could be too prescriptive. Genetic technology is not addressed in this chapter or
u.s. Protecti ||. . . .
on in Chapter 6 (Agriculture) and this statement is therefore not supported by the assessment and should
Agenc be removed. The authors should also reconsider the statement regarding agronomic technology, which
gency is only lightly addressed in this chapter.
Environ 18. 617 (|20 ||The text has been revised to
mental Midwest incorporate this suggestion.
US Protecti Please be careful to note that the region is not a net absorber of carbon, the region's forests are. P g8
e on Suggest revising to "...drive the habitats of many tree species northward. These forests' role as...".
Agency
Environ 18. 617 (|24 ||The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Consider mentioning humidity here.
on
Agency
Environ 18. 617 ||30 ||After consideration of this point, we
u.s. mental ||Consider adding drought here. Midwest still feel the existing text is clear and
Protecti accurate. There is little evidence that




on meteorological droughts have
Agency intensified.
Environ 18. 618 (|10 ||The text has been revised to
mental Midwest incorporate this suggestion.
US Protecti Presume that the term "altered" implies worsening rather than mitigating the effects of non-climate 1aw incorp 15 suggest!
e on stressors. Suggest changing "altered" to "multiplied" or adding "multiplied".
Agency
Environ 18. 618 ||16 ||After consideration of this point, we
mental . . . " . . " Midwest still feel the existing text is clear and
. ||Please clarify using direct language the phrase "ways that most people would consider detrimental". . .
u.s. Protecti . . Lo L. . accurate. A cost-benefit analysis was
Consider including firm language on the costs outweighing the benefits.
on not conducted.
Agency
Environ 18. 618 (|19 |[The sections identified have been
mental |[The sentence that begins "Much of the region's..." does not fit into the paragraph about urban risks. Midwest rearranged to incorporate your
u.s. Protecti ||Please move this to a more appropriate place. The sentence that begins on line 22 with "Most of the suggestion.
on region's population..." should be moved to the first topic sentence of this paragraph.
Agency
Environ 18. 618 (|26 ||The text has been revised to
mental Midwest incorporate this suggestion but in the
. ||Please elaborate on or briefly describe the types of potential opportunities for this region to reduce 1aw incorp . 15 suggest! ut
u.s. Protecti text for this KM.
GHGs.
on
Agency
Environ 18. 618 (|32 ||The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Include text that reads something like "as the 900-2010 average" at the end of this sentence
on
Agency
Environ 18. 618 (|33 |[The text has been revised to
mental |[The sentence that begins with "These trends are consistent..." consists of two distinct thoughts. Revise |[Midwest incorporate this suggestion.
u.s. Protecti ||to: "...concentrations of heat-trapping gases. Spatial variability of warming trends is also influenced...".
on Then, on line 36, start a new paragraph beginning with the sentence "The amount of future warming..."
Agency
Environ 18. 618 (|40 ||The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Delete "current" from this sentence.
on
Agency
Environ 18. 618 (|32 |[The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Please change "more than 1 deg F" to "1.5 deg F" to be consistent with Fig 18.1
on
Agency
Environ 18. 18.1 619 The graph has been extended to 2012.
v Add the end year to this figure (2010?). Consider adding the other shorter trends discussed in the text . grap X
u.s. mental Midwest

Protecti

(from 1950 and 1980 on)




on

Agency
Environ 18. 619 (|6 After consideration of this point, we
mental Midwest decided to retain 2011 to highlight
u.s. Protecti ||If possible, add 2012 data. vulnerability to extremes.
on
Agency
Same as previous comment on this key message. 18. 619 ||{11 |[The text has been revised to
Environ Midwest incorporate this suggestion.
mental Relate this key sentence to the Midwest with a simple "a key economic sector in the Midwest" kind of
Us. Protecti phrase. The last phrase in this sentence, discussing advances in genetic and agronomic technology
on could be too prescriptive. Genetic technology is not addressed in this chapter or in Chapter 6
Agency (Agriculture) and this statement is therefore not supported by the assessment and should be removed.
The authors should also reconsider the statement regarding agronomic technology, which is only lightly
addressed in this chapter.
Environ 18. 620 (|9 The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Please define carbon fertilization
on
Agency
Environ 18. 18.2 620 The figure has been clarified.
US. 22:;2Li The title of this figure is not at all descriptive. Change to something like: "Projected Mid-Century Midwest
on Temperature Changes in the Midwest"
Agency
Environ . . L . . 18. 621 (|9 The text has been revised to
The relation to the temperature and precipitation variations described here to extreme events is . . . )
mental L N K . " L " " Midwest incorporate this suggestion.
US. Protecti unclear. Do the "high temperatures" and "cold air outbreaks" fit the definition of "extreme events"?
Are these changes in extremes, changes in frequency, or changes in variability (or changes in all of
on . . . . .
Agency these)? Drought and flooding should also be included here if the intent is to focus on extremes.
Environ 18. 621 (|9 The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||This paragraph should refer to Chapter 6
on
Agency
Environ 18. 18.3 622 After consideration of this point, we
mental ||Please clarify if this is showing historic, experimental, or projected relationships. Also specify the years ||[Midwest still feel the existing text is clear and
u.s. Protecti |[for which the temperature/yield change data represent, and the averaging period over which the accurate.
on temperatures are compared.
Agency
Environ 18. 18.3 622 The text has been revised to
mental ||It is presumed that the pollination and grain-filling periods are during the summer months. This should |[Midwest incorporate this suggestion.
u.s. Protecti ||be clarified. Suggest changing the text to read, "...harvests were lower in years with maximum summer
on (June, July, August) temperatures higher than the average..."

Agency




Environ . . . 18. 622 The text has been revised to
See previous comment regarding this key message: . . . )
mental Midwest incorporate this suggestion.
U.S. Protecti . " . . . ' "
on Revise to "...drive the habitats of many tree species northward. These forests' role as...". Please be
Agency careful to note that the region is not a new absorber of carbon, the region's forests are.
Environ 18. 623 We have added the suggested citation
mental Midwest in our chapter assessment.
u.s. Protecti ||Consider citing the USFS RPA report here.
on
Agency
Environ 18. 624 The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Revise to: "The frequency of major heat waves in the Midwest has increased..."
on
Agency
CRITICAL COMMENT: There are numerous problems with this graphic. In general, it is not a compelling [|18. 18.5 624 We thank the reviewer for the helpful
graphic- the blue bars highlight the technical scenario designations (A1 and B2) and do not convey that ||Midwest suggestion and have removed the
this figure is about projected mortality. The title should include "in Chicago in 2100". Please clarify if figure in favor of text explanation.
the average projected increases in deaths are annual or for the full period 2080-21007? On line 20,
change the word "mitigation" to "adaptation". This seems like an error. The description of the findings
of Palecki et al. should be (at a minimum) revised to explain why they apply to the 2006 heat wave (5
Environ ||years after publication of this article). The recent Klinenberg book on the 1995 Chicago heat wave
mental |[seems particularly appropriate to cite here, particularly the book's discussions of the differences in
u.s. Protecti ||social adaptive capacity and the clear differences in mortality that were achieved because of the ability
on to adapt. Finally, there seems to be a significant disconnect between historical and projected mortality
Agency [|rates that needs to be addressed. Historical data suggest that the mortality rates are falling
substantially, while the projected mortality rates are shown as rising above anything previously
experienced. These two trends appear to be contradictory in the absence of additional explanation.
Questions include the extent to which adaptive measures have played a role in the historical decline
(rather than shorter or less severe heat waves); whether adaptive measures have been included in
projected mortality; and the extent to which "natural" adaptation has also been included in the
projections.
While climate change may be a given 1) weather is not climate, 2) geological time is not "within living Additional description of attribution of
Zacharia human experience," 3) consensus is not scientific proof and 4) there is no proof that the current level of climate change has been added to
Brian climate change is either unusual in a geological time frame nor human-caused. Therefore, as a Chapter 2. The commenter also may
physician and scientist, | find this report badly flawed due to its assumptions from the outset, especially find the Commonly Asked Questions
as regards point 4 above. appendix to be useful.
Given the increasing evidence for changes in precipitation across the region, | am stunned this isn't Key [|17. Maps or figures of rainfall changes
Message #4. Why are changes in precipitation ignored in this NCA report? The 2009 edition covered it ||Southeas were not included since there is so
nicely, showing images of increasing drought occurrences and increases in heavy precipitation events ||t and much uncertainty in projections.
(some associated with landfalling tropical systems). As such, | strongly feel something must be said Caribbea However, some additional text has
Michael ||Kruk about changes in precipitation across the Southeast - even if it isn't "high" confidence. This is fairly well ||n been incorporated based on this

covered in the Ingram (2012) publication and needs to be incorporated herein as well. One cannot
discuss climate change impacts in the Southeast and not include precipitation; especially as it is so
closely tied to freshwater resources and water management.|f the authors want to continue to omit
this Key Message, then please explain why - not only here in the reviewer comments, but also in the

comment.




document itself. Tell the citizens who live there why changes in precipitation are not considered to be
important.

8. No change. Indeed our focus has been
Ecosyste on changes in species assemblages,
ms, consistent with our focus on
Whitney||Gray This chapter discusses "iconic" species, but ignores the consequences of climate change on already Biodivers ecosystem services and on new
threatened and endangered species, such as extinctions/extirpations. ity, and findings.
Ecosyste
m
Services
8. 292 ||17 ||Changed as suggested.
Ecosyste
ms,
Whitney||Gray The word "modify" should be changed to "moderate" more properly indicating the role ecosystems Biodivers
play in reducing the severity of climate-driven factors. ity, and
Ecosyste
m
Services
8. 292 (|14 ||We have added a sentence: "
Ecosyste Sediment transport, with
Much is made here about the negative effects of sediment transport as adding pollutants to ms, accompanying nutrients can play a
Whitney||Gray downstream waterbodies. However, sediment transport, with accompanying nutrients can play a vital ||Biodivers vital positive role in the shoreline
positive role in the shoreline dynamics of coastlines, and the life cycles of coastal and marine plants ity, and dynamics of coastlines, and the life
and animals. Ecosyste cycles of coastal and marine plants
m and animals."
Services
8. 293 (|30 |[Thank you for your suggestion.
Ecosyste Mention of “increases in intense
ms, rainfalls” has been added.
Whitneyl|Gray It should be mentioned here that more intense rainfalls, not just increased amounts of rainfall, as Biodivers
predicted for many areas across the country, may compound erosion and nutrient-laden run-off. ity, and
Ecosyste
m
Services
8. 296 ||120 ||No change. While the comment
In order to be more geographically balanced, this section would benefit from mentioning potential Ecosyste suggests a good spgqﬂc example, the
changes in the Everglades, where shifts in species assemblages, shifts in habitats and habitat m.s' . authors feel the existing examples are
. . ) . . . . A . Biodivers appropriate.
Whitney||Gray boundaries, and expansions of invasive exotic plant and animal species are all being documented. The ity, and
Everglades and South Florida are centers of climate change research and federal and state investment, Ec'osyste
and should be more represented throughout the Report. m
Services
13. Land ||13.1 474 Table has been modified.
Whitney||Gray The final 2 columns in the table are incomplete for the Wetlands Land Cover Class. tJ::dand

Cover




HChange

. . . 13. Land 478 (|17 ||We agree. Text has been modified.
This sentence should include ecosystems, as in:
Use and
Whitney||Gra Land
¥ v Nonetheless, land [use] change decisions may affect the vulnerabilities of households, organizations, Cover
communities, and ecosystems to the effects of climate change.
Change
13. Land 479 (|2 Good suggestion. Text has been
Use and modified.
. A phrase could be added here to illustrate how land use decisions affect ecosystems: A lack of culverts
Whitney||Gray . R : ) Land
underneath a coastal roadway may keep salt marsh habitat from migrating inland with sea level rise. Cover
Change
The economic impact of the Gulf of Mexico and Atlantic fisheries cannot be overstated in this report, 17. We have added a relevant fisheries
yet it is hardly mentioned. Numerous studies have examined the effects of higher ocean temperatures ||Southeas reference, but the authors are
Whitney||Gray on commercially important species and could be cited. The Gulf and Atlantic fisheries of the Southeast ||t and unaware of any specific economic
represent a significant proportion of national seafood availability, which could be damaged as a result ||Caribbea studies of impacts to fisheries from a
of climate change. n changing climate in the SE.
The caption indicates that "adaptation options include changes in reservoir storage and release 17. 17.12 600 The text has been revised to
procedures, and possible phased expansion of reservoir capacity." There is great concern that such Southeas incorporate this suggestion.
Whitnevllara reservoir expansion would further damage vital freshwater, nutrient-carrying flows that are necessary ||t and
v v for the success of the shellfish fisheries at the mouth of the Apalachicola. Some indication of the trade- ||Caribbea
offs inherent in choices between adaptation options would be instructive and is warranted, especially |n
in this example.
17. 603 (|1 The text has been revised to
The Assessment of confidence located on this page says that "sea level rise will continue if greenhouse . . )
. . s . . . . . Southeas incorporate this suggestion.
Whitnevllara gas concentrations continue to rise." This is misleading. Better phrasing might be: sea level rise will t and
v v continue even if greenhouse gas emissions were eliminated altogether. The problem with the original Caribbea
phrase is the "if." n
. T . 17. This comment is inconsistent with the
In overemphasizing the role of natural variability in climate change, this chapter seems to overlook one . .
. . . . Southeas current state of the science on this
. of the conclusions from Chapter 2, lines 25 through 27: Natural variability, including the effects of El . .
Whitney||Gray . . . . tand topic for the SE region.
Nino and La Nina events and various ocean cycles, also affects climate, but the changes observed over Caribbea
the past 50 years are far larger than natural variability can account for. n
. 24. 844 |3 The text has been revised to
Change "of" to "in . . .
Oceans incorporate this suggestion.
and
Whitney||Gray Wrong:...increasing disease outbreaks of ecologically important species... Marine
. . . . . . . . Resource
Right:...increasing disease outbreaks in ecologically important species... s
24. After consideration of this point, we
Oceans still feel the existing text is clear and
and accurate, and there are examples such
Whitney||Gray This chapter is skewed toward the Western US, Pacific, and western Arctic. . L . P
Marine as Atlantic fisheries.
Resource
s
|Whitney||Gray ||There is only one mention of the role and importance of mangroves to marine ecosystems. Mangroves ||24. || || || ||Whi|e the comment suggests a good




play a vital role as fish nursery and essential habitat for a large proportion of commercially and Oceans specific example, the authors feel the
recreationally important fisheries. and existing examples are appropriate and
Marine adequate.
Resource
s
25. The text has been revised to mention
Coastal the link between coastal ecosystems
Zone and fisheries more directly throughout
Whitney||Gray This chapter ha§ poor coverage of the role of coastal ecosystems in the life cycles of many economically||Develop the chapter.
important species. ment
and
Ecosyste
ms
Environ Revise sentence to: "Degraded air quality is due to human-induced emissions and increased pollen seas ||18. 625 |2 The text has been revised to
mental duration is projected to be amplified under higher temperatures. However...". Omit "this exposure to" ||Midwest incorporate the first suggestion. On
US. Protecti and "and thus increase the human health effects from heat waves". Please clarify by adding a sentence the second point, this is the human
on on the human health impacts of greater exposure to degraded air quality.The last sentence (line 7) that health impact, so it does belong here.
Agency begins with "Increased temperatures could also..." does not belong in this paragraph- please move to a
more appropriate place.
Environ . - - . . . . . 18. 625 ||{14 ||The caption has been clarified.
mental Revise sentences to: "..."co-benefits" of reducing climate change, by improving human health via Midwest
US. Protecti cleaner air quality and increased physical fitness. The maps below projects such health benefits... areas
on in the Midwest in 2012. This action would save 1295 lives..." It is not clear that the $5 billion versus $8
billion is from health savings of increased fitness.
Agency
Environ 18. 18.6 625 This comment does not appear to be
Midwest relevant to the material at hand since
mental there is no base and projected period
u.s. Protecti ||Please clarify the periods for which the comparisons are made (baseline and projected). . . ’
on The paper uses only historical data and
Agency then reduces the car trips to estimate
health effects.
Environ 18. 626 (|9 The text has been revised to
mental ||Please clarify: "Comparatively" to what? (demand now). Please clarify if "highest demand" is meant to ||Midwest incorporate this suggestion.
u.s. Protecti ||refer to highest demand during the year or in the country, etc. Consider introducing the term heating
on degree days here
Agency
Environ 18. 626 (|20 ||The text has been revised to
US. 22:;2Li The phrase "these issues and climate change" is confusing- suggest deleting "these issues and" and just Midwest incorporate this suggestion.
say climate change.
on
Agency
Environ 18. 626 (|23 ||The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Revise to: "an aging, less reliable electric distribution grid, which will require..."
on

Agency




U.S.

Environ
mental
Protecti
on
Agency

Please clarify what the subsidies are on (fossil fuels?).

18.
Midwest

626

31

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

This is not an appropriate title for a figure. Revise to something like: "Mid-century changes in
precipitation projected for the Midwest"

18.
Midwest

18.7

628

After consideration of this point, we
still feel the existing text is clear and
accurate.

U.S.

Environ
mental
Protecti
on
Agency

In reference to the phrase "Both indicate that...", please clarify what "both" is referring to (Both bottom
left and top right figures?)

18.
Midwest

628

10

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

Change "no longer hold" to "are no longer appropriate"

18.
Midwest

629

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

Revise sentence to: "...more severe, observed records demonstrate and climate models project less
snow..." Observed records do not project.

18.
Midwest

629

15

This text has been completely revised
to better reflect a range of comments.

U.S.

Environ
mental
Protecti
on
Agency

Please clarify what the phrase "less likely to cover as large an area" is in reference to (less likely than
what?)

18.
Midwest

629

21

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

Revise sentence to something like: "As surface area has been increasingly converted to impervious
surfaces (such as asphalt) and extreme precipitation events have intensified, combined sewer overflow
has degraded water quality, a phenomenon expected to continue to worsen with increased
development and climate change." Please check the tenses used in this sentence.

18.
Midwest

630

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

Editorial: delete the "a" from "of the a need"

18.
Midwest

630

32

The text has been revised to
incorporate this suggestion.

U.S.

Environ
mental
Protecti
on
Agency

Please clarify if "these surfaces" is referring to Lake Superior or of all Great Lakes. Please consider
discussing Lake Michigan as well.

18.
Midwest

631

The text has been revised to
incorporate this suggestion.




Environ 18. 631 (|6 The text has been revised to
mental Midwest incorporate this suggestion.
u.s. Protecti ||Revise to: "water quality, habitats, and aesthetics, and could potentially heighten"
on
Agency
Environ 18. 631 |9 This text has been completely revised
mental . " . . . . Midwest to better reflect a range of comments.
US Protecti Revise to: "Increased winter air and water temperatures led to a 71% decrease in Great Lake ice cover
h on between...". Also note a missing parenthesis on line 11.
Agency
Environ 18. 631 (|15 |[The text has been revised to
tal Mid t i te thi tion.
US :}Z:eiti Please clarify the time periods to which the phrase "open nearly two weeks longer" is referring. Is this 1awes Incorporate this suggestion
e on the same as 1994 to (presumably) today or 2011, given the citation to Millerd 2011?
Agency
Environ ||Consider omitting the two images of Lake Erie- they are not the best tools for demonstrating climate 18. 18.8 631 We thank the reviewer for the helpful
mental ||change because they show one lake, over a very short time difference relative to climate change, and it ||[Midwest suggestion and have removed the
u.s. Protecti ||is unclear whether the images are showing an average over all of winter or just a snapshot of one day images.
on in winter, opening the door for concerns over "cherry picking" results. At the very least, provide titles
Agency ||like "Winter 2008-2009".
Environ 18. 632 (|10 |[The text has been revised to
mental ||Clarify that the cargo in the first sentence (line 10) is being carried on ships- or whatever is appropriate ||Midwest incorporate this suggestion.
u.s. Protecti ||(example: "that can be carried on ships."). Please define or rephrase the term "draft-limited". Please
on clarify if the required reduction in cargo is due to ships hitting the bottom.
Agency
1. 4 34 ||Th th dh dified
Christop||. .. “within 4 feet of high tide line” — could be misinterpreted as 4 feet horizontally instead of 4 feet 'above' . 'e authors agree and have modirie
Miller e . . . Executive this language.
her the high tide line. Suggest re-wording here and elsewhere in the report where it recurs.
Summary
1. 3 19 |[Thel has b ded t
Christop||. .. A thermometer is not an observing system —it’s a sensor. Suggest referencing land-based network like . € language has been an*!en edto
Miller ) . . ] Executive refer to networks of satellites,
her COOP or CRN. This system is more correctly characterized later in the report.
Summary thermometers, etc.
Environ 19. Great 664 ||122 ||We appreciate this suggestion, but
mental |[The paragraph is describing how projected increase in high temperature extremes and heat waves will ||Plains space is limited. The author team has
u.s. Protecti ||negatively affect livestock and CAFOs, but then only goes on to discuss livestock, without specifically deliberated and agreed on the most
on addressing CAFOs. Suggest either addressing CAFOs or dropping the mention. important information and
Agency illustrations to include.
Environ 19. Great||19.1 659 We thank the reviewer for the helpful
mental Plains suggestion, which has been
u.s. Protecti ||Please add the year or years represented by the data shown in Fig 19.1 incorporated into the figure.
on
Agency
Environ 19. Great 660 (|6 The text has been revised to
US mental |[The extended growing season by mid-century is compared to what period? 2012? 1900-2000? Please ||Plains incorporate this suggestion.
h Protecti ||clarify.

on




||Agency

Environ 19. Great 660 (|9 The text has been revised to
mental Plains incorporate this suggestion.
u.s. Protecti ||Please clarify the baseline against which the comparisons in this paragraph are made.
on
Agency
19. Great 663 ||13 ||Due to the size of the topic, and the
Environ ||It would be preferable to include one or more specific citations for the statement that the summer Plains page limit for the chapter, we focused
mental ||increase in air conditioning demand will outweigh the winter heating demand. This statement also on broad trends rather than delving
u.s. Protecti ||requires clarification on a number of counts. Does this comparison refer to energy use? If so, is this too deeply or providing such a level of
on energy end use (vs. primary use including power generation losses)? What are the baseline and future specificity. However, a citation is
Agency |[time periods for the comparison? provided and the text has been
clarified.
Environ 19. Great 664 ||4 We have added the suggested
mental Plains citations in our chapter assessment.
u.s. Protecti ||Please add citation for statement regarding aquifer recharge by rainfall
on
Agency
Environ |[The opening sentence suggests that this paragraph covers only the benefits of climate change. Suggest ||19. Great 664 ||6 The sections identified have been
mental ||adding a new opening sentence that indicates that there are positive and negative consequences to Plains rearranged to incorporate your
u.s. Protecti ||agriculture related to climate change. Also suggest adding some discussion of the potential for drought suggestion.
on in the Northern Plains. The negative imapcts of climate change in the second half of the paragraph
Agency ||should tie back to agricultural productivity.
19. Great 666 ||12 ||Both spatial distributions of species
Plains are occurring and distributions
Environ between species. Climate induced
mentall It is presumed that species are shifting their distributions spatially, but this could also be construed as mlgratlor?s maY affect obllgate' species
U.s. Protecti saying the distributions between species are shifting. Please clarify so that disruption of these obligate
on ’ relationships can be affected. Current
Agency text already indicates that ecosystem
level considerations need to be
studied as species shift.
19. Great 666 ||17 ||The text has been revised to clarify
Environ Plains that the lakes will be further altered by
mental ||Please explain the connection between the modification of seasonal lakes by agricultural practices and temperature changes. Since
u.s. Protecti ||climate change. Also clarify what is meant by "modified" - is this contaminants in the water, changes in agricultural practices reflect a broad
on vegetation, location, depth, etc.? range of activities, we did not expand
Agency on specifics given the space limits, but
the citations provide details.
Environ 19. Great 666 (|20 ||The text has been revised to
mental Plains incorporate this suggestion.
u.s. Protecti ||Please note the baseline periods against which these comparisons are being made.
on
Agency
|U.S. ||Environ ||Does the benefit to plants from higher temperatures include effects of extreme heat? Or does this refer||19. Great” ||668 ||1 ||The sections identified have been




mental |[to temperature changes within a specific range? This should be clarified. Plains rearranged to incorporate your
Protecti suggestion.
on
Agency
Environ 19. Great||19.7 670 The figure & caption has been
mental ||It seems that it would be more appropriate here to discuss "tribal populations" (plural) rather than Plains clarified.
u.s. Protecti ||"tribal population" (singular). The singular has the connotation of a single group, even though the tribes
on are distinct entities.
Agency
Environ |[The severe water constraints in the southern Plains discussed later in the chapter had substantial 19. Great 663 ||{10 |[The text has been revised to
mental ||impacts to energy production, especially in Texas. The fact that Texas is nearly isolated from the Plains incorporate this perspective.
u.s. Protecti ||national electricity grid had significant impacts for its ability to meet electricity demand during 2011
on and into 2012. It would be good to note this specific instance of impact in this paragraph or in the
Agency |(|Summer of 2011 box.
20. 687 ||32 ||We appreciate the suggestion, but feel
Environ Southwe the current text is appropriate and
mental st adequate given the chapter’s space
u.s. Protecti ||Suggest starting the sentence thus: 'The Southwest, comprising six states (California...' limitations and the multiple maps that
on show which states are included. It also
Agency conforms to the text offered in other
regional chapters.
Environ 20. 687 (|36 ||The text has been revised to
mentall Rather than stating the amount of population increase, state that the population will rise 68% to 94 Southwe incorporate this suggestion.
u.s. Protecti || . . st
million.
on
Agency
Environ 20. 688 ||6 We appreciate the suggestion and
mental ||Change the end of sentence to read, '...high-value specialty crops, including certain vegetables, fruits, |[Southwe have revised the text accordingly.
u.s. Protecti ||and nuts.' As written now, it sounds as though all vegetables, fruits, and nuts are high-value specialty ||st
on crops.
Agency
Environ 20. 688 (|26 ||The text has been revised to
mental ||Sentence can be improved/clarified by changing the end to read, '...vary considerably across the region, |[Southwe incorporate this suggestion.
u.s. Protecti ||with various portions experiencing either decreases or increases.' As written, it sounds as though st
on certain portions are experiencing both decreases and increases, which | don't think is the intent.
Agency
Environ 20. 688 ||34 |[Thank you for pointing out this
mental ||It would be preferable to compare the B1 scenario for 2041-2070 with the A2 scenario over the same |[Southwe confusing text. We have rewritten this
u.s. Protecti ||period. Having one period from 2041-2070 and the other from 2070-2099 seems to compare apples st section to eliminate confusion in
on with oranges. A more-consistent comparison is seen in Figure 20.1 on page 689. comparing the scenario projections.
Agency
Environ 20. 690 ||17 |[Thank you for your comment. We have
US mental ||Clarify whether there are eight or 16 adjacent cities on the border. As written, the reader could infer Southwe adjusted the text to clarify that we
h Protecti |[that there are eight such cites on each side of the border. st were referring to 8 pairs of cities on

on

either side of the border.




||Agency

Environ 20. 690 ||17 |[Thank you for your comment. The text
mental Southwe has been revised to incorporate this
u.s. Protecti |[The issues in this paragraph need to be tied back to vulnerability to climate change. st suggestion.
on
Agency
Environ 20. 20.2 691 Thank you for this helpful comment,
mental — Southwe regarding the wording of the Figure
. ||The values shown in Fig 20.2 seem to show percent OF current, rather than percent CHANGE FROM .
u.s. Protecti . st 20.2 caption. We have changed the
current, SWE accumulation. . . .
on caption to clarify the intent.
Agency
. 20. 693 (|19 |[Thank you for your question. The
Environ - . e
Southwe citation used for this statistic did not
mental st include Colorado because it is
u.s. Protecti ||[Explain why Colorado is excluded from these calculations.
on somewhat anomalous compared to
the other Southwestern states in this
Agency
regard.
. 20. 695 |9 Thank you for your suggestion. After
Environ . . . 8 .
Southwe consideration of this point, we still feel
mental . . . L. - . .
. |[Insert 'incidence of' into the middle of the last phrase of the sentence: '...increased incidence of st the existing text is clear and accurate.
u.s. Protecti || . .. , " e s
on wildfire. We feel "increased wildfire" is
equivalent in meaning and more
Agency .
succinct.
. 20. 695 (|34 |[Thank you for your comment. Due to
Environ -
mental Southwe the page limit for the chapter, we
US Protecti General comment about 'Sea Level Rise and Coastal Damage': It would be good to include in this st were unable to delve more deeply into
e on section some text specifically about storm surge. the topic of storm surge. The
Agenc Southwest Technical Report (Garfin et
gency al. 2012) has additional details.
Environ 20. 696 (|15 ||Thank you for your suggestion. The
mental Southwe text has been changed accordingly.
u.s. Protecti ||Change '...poses a risk..." to 'poses a threat..." st
on
Agency
Environ 20. 20.6 698 Thank you for your comment. The
mental Southwe figure and caption have been
. ||Please revise the caption for Fig. 20.6 The figure does not discuss public health at all, and only urhw 'su P I v .
u.s. Protecti ||. . st completely revised to better illustrate
illustrates one component of health stressors related to climate change . ;
on the connection of increased heat and
Agency health impacts.
Environ 20. 699 |1 Thank you for your suggestion. We
mental Southwe have added a mention of lack of access
. ||Suggest adding a mention of lack of air conditioning to complement the lack of shade trees and other urhw V, L ,I
u.s. Protecti . . st to air conditioning in the text of our
greenery in less-affluent neighborhoods.
on chapter assessment.
Agency
|U.S ||Environ ||"A|most complete loss of subalpine forests is expected by the 2080s" - This key message is worded ||21. || || || ||The text has been revised to




mental ||much more strongly than the supporting text in this chapter, which cites only one study and uses the Northwe incorporate this suggestion.
Protecti ||modifer "may undergo almost complete conversion..." (page 734, lines 20-21). Suggest revisiting level ||st
on of confidence in this conclusion. The Traceable Accounts state that "Evidence that subalpine forests are
Agency ||likely to undergo almost complete conversion to other vegetation types is moderately strong (relatively
few studies, but good agreement)..." If this is the case, why is only one study cited in the chapter body?
See additional comment below on traceable accounts terminology.
Environ ||"Evidence that subalpine forests are likely to undergo almost complete conversion to other vegetation |{21. The text has been revised to
mental ||types is moderately strong (relatively few studies, but good agreement)..." - what is meant by Northwe incorporate this suggestion.
u.s. Protecti ||moderately strong here? It seems like there should be a separate assessment of confidence for the st
on subalpine forest conclusion that utilizes the Very High/High/Med/Low construct, and which should
Agency [|reflect back into how the conclusion is worded in the Key Messages.
Environ 21. 21.1 723 The text has been revised to
mental ||Please clarify the figure legend and caption. It is presumed that the shift illustrated here represents the |[Northwe incorporate this suggestion.
u.s. Protecti ||difference between 1948 and 2008. As currently presented, it is not clear whether "1948-2008" refers ||st
on to a baseline period or to the years of comparison.
Agency
Environ 21. 724 (|22 ||The text has been revised to
mental Northwe incorporate this suggestion.
. |[The phrasing here is a bit awkward. It would be more appropriate to use consistent phrasing ("deriving W incorp 15 suggest!
u.s. Protecti . " . . " st
on most of its streamflow from snow melt" vs. "rain-dominant").
Agency
Environ 21. 725 (|12 ||The text has been revised to
mental Northwe incorporate this suggestion.
. ||Suggest that the term "evaporative demand" be defined since many non-technical audiences will not W incorp 15 suggest!
u.s. Protecti . st
know what this is
on
Agency
Environ 21. 725 (|18 |[The text has been revised to
mental ||Suggest the following additions to the introductory clause: "In the absence of adaptation planning and |[Northwe incorporate this suggestion.
u.s. Protecti ||action,..." Without additional explantation, it is unclear whether this refers to planned adaptation or st
on some kind of autonomous adaptation within the hydrologic cycle of the Northwest.
Agency
Environ 21. 725 (|18 |[The text has been revised to
mental Northwe incorporate this suggestion.
. ||Please specify where the impacts to annual hydropower production are expected - Snake or Columbia W incorp 15 suggest!
u.s. Protecti || _. . st
River basins or both?
on
Agency
Environ 21. 725 ||28 ||The suggested paper is a national-scale
mental ||An additional citation for discussion of fish impacts is: Jones et al. 2012. Climate change impacts on Northwe paper, whereas the chapter cites finer-
u.s. Protecti ||freshwater recreational fishing in the United States. Mitig Adapt Strateg Glob Change. DOI st scale regionally-specific studies of
on 10.1007/s11027-012-9385-3. (http://link.springer.com/article/10.1007/s11027-012-9385-3) ecological impacts of climate change
Agency on fish.
Environ 21. 728 (|25 ||There was no mention of HAB in the
mental Northwe Ocean chapter.
u.s. Protecti Suggest adding a cross-reference to the Oceans chapter 24 after the discussion of harmful algal blooms. ot W ¢ P

on




||Agency

Environ 21. 731 |1 Reference to forest chapter added.
mental Northwe
u.s. Protecti |[This section needs to refer to the Forests chapter (Ch 7) st
on
Agency
Environ 21. 731 (|23 |[There is no “Al1” scenario.
mental |[The other chapters focused on the Al emissions scenario, while here A1B is used. If possible, it is Northwe
u.s. Protecti ||preferable to provide results that are associated with the Al scenario rather than A1B. If such results ||st
on are not available, some explanation of why A1B is used here rather than Al.
Agency
Environ 21. 732 (|14 |[The text has been revised to
mentall What is the projected late century decrease due to? Does this mean there will be decreased risk of Northwe incorporate this suggestion.
u.s. Protecti . S - . st
on forest impacts from mountain pine beetle infestations towards the end of the century?
Agency
Environ 21. 735 (|22 ||The text has been revised to
US. 22:;2Li Delete "preventing general projections" - this is inaccurate since Chapter 6 on Agriculture devotes an SNtorthwe incorporate this suggestion.
on entire section to general projections of how weeds, diseases, pests will change with climate change.
Agency
21. 735 (|35 ||Text has been revised to clarify this
Environ ||, . . . . . . . Northwe point and to make it clear that Stockle
mental Prgjected increases in a\(erage temperature and hot wea'thgr.eplsodes and. decreases in s.ummer so"|I ot et al. (2010), which focuses on
US. Protecti monstgre WOl:I|C| reduce yleld§ of Yvheat and other cereals in irrigated and raln—f'ed proguctlon .zones. - Washington State is the source. Other
What is the citation here? Will this happen uniformly across the Northwest region or in Washington . .
on . . . o parts of the region can be inferred to
State only (if Stockle et al. 2010 is the appropriate citation)? .y .
Agency respond similarly, but studies are
lacking
Suggest breaking these two completely different points into separate sentences, in particular because |[21. 735 ||35 |[The text has been revised to
we want to ensure utmost clarity that Stockle et al (2010) find benefits from the CO2 fertilization effect ||Northwe incorporate this suggestion.
only in the case of "fully irrigated potatoes." st
Environ
mental |- Questions re: the first sentence, "Potential yield losses are expected to reach 25% for some crops [Can
u.s. Protecti ||specific crops or categories of crops be identified here?] by the end of this century [under the A1B
on scenario?], depending upon location, relative to 1975-2005."
Agency
- Recommended wording for the second sentence: "For fully irrigated potatoes, the fertilization effect
of CO2 will mostly offset direct climate-related yield losses, although yields are still projected to decline
by 2% to 3% under the A1B scenario (Stockle et al. 2010)."
Environ 22. 770 (|20 |[The text has been revised to
mental ||"self-reinforcing" - this language is a bit stronger than warranted. It would sufficient to say, "thus Alaska incorporate this suggestion.
u.s. Protecti ||{leading to further heat-trapping gas emissions" (preferred) or "thus leading to further heat trapping gas||and the
on emissions in a positive feedback" (if you want to highlight the feedback aspect). Arctic
Agency
|U.S. ||Environ ||Does the change in CO2 uptake from shrub and tree expansion overcome the increased absorption due ||22. || ||771 ||15 ||The text has been revised to




mental |[to the darker surface? Alaska incorporate this perspective.
Protecti and the
on Arctic
Agency
Environ 22. 22.8 773 After consideration of this point, we
mental Alaska still feel the existing graphic is clear
u.s. Protecti ||Do the transects have an associated latitude that could be included in the figure or legend? and the and accurate.
on Arctic
Agency
Environ 22. 775 (|10 |[The text has been revised to
mental ||Would be useful to note here that Alaska Native peoples face some constraints on adaptation that they ||Alaska incorporate this suggestion.
u.s. Protecti ||did not face during previous climatic changes, e.g. issues regarding property rights, permanence of and the
on infrastructure, etc. Arctic
Agency
22. 760 ||26 ||Due to the size of the topic, and the
Environ Alaska page limit for the chapter, we focused
mental ||A valuable addition to this chapter would be a discussion of the different drivers of Alaskan and the on responses to climate change.
u.s. Protecti |[temperature change - e.g., the interaction between global trends and pseudo-oscillations such as the ||Arctic Chapter 2 (Our Changing Climate) and
on PDO. the Appendices presents the
Agency requested information on Alaskan
climate change.
Environ This paragraph describing the vulnerability of coral reefs to bleaching events does not describe specific ||23. 805 (|35 |[|The text has been revised to
mental projections for how coral cover may change in the future (it does describe how reef fisheries may Hawaii incorporate this suggestion.
US Protecti change). Projections for Hawaii using SRES scenarios are described in Buddemeier et al. 2008 - and U.S.
e on Buddemeier RW, Jokiel PL, Zimmerman KM, Lane DR, Carey JM, Bohling GC, Martinich JA (2008) A Affiliated
Agenc modeling tool to evaluate regional coral reef responses to changes in climate and ocean chemistry. Pacific
gency Limn Oceanogr Methods 6:395-411. http://www.aslo.org/lomethods/free/2008/0395.html Islands
. 24. 835 ||14 ||After consideration of this point, we
Environ . . .
Oceans still feel the existing text is clear and
mental . " L "
US Protecti Revise to: "The rise in ocean temperature observed over the last century". Also, the use of the word and accurate.
e on "chemistry" is vague- please clarify. Marine
Resource
Agency
s
. 24. 835 ||20 |[The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental . " . e . . " .
US Protecti Revise to: "reef ecosystems, while habitat in other areas and for other species will expand." If possible, (land
e on please be more concrete on whether one outweighs the other (habitat loss vs. expansion). Marine
Resource
Agency
s
. 24. 836 ||12 |[The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Revise to: "coral reefs to polar waters covered by sea ice in the Arctic." Marine
on
Resource
Agency s




. 24. 836 (|17 ||After consideration of this point, we
Environ . L .
mental Oceans still feel the existing text is clear and
US Protecti The use of the word "common" here could be a little misleading. Please clarify whether or not common ||and accurate.
- on implies uniform. Marine
Resource
Agency
S
. 24. 836 |[20 ||The text has been revised to
Environ . " . T . . . .
mental Please revise the phrase "and in many cases it is still difficult to discern long-term ocean trends from Oceans incorporate this suggestion.
US Protecti variability." as it is confusing and possibly misleading- especially the use of the word "many". Ocean and
e on temperature, heat storage, sea level rise, and acidification do not meet this description,so the use of Marine
the word "many" does not seem accurate. Resource
Agency
S
. 24. 836 |[26 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Revise to: "Cores from corals, ocean sediments, and ice records, and other..." Marine
on
Resource
Agency
S
. 24. 24.1 837 The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Revise title to include the word "Observed" .
Marine
on
Resource
Agency
S
. 24. 837 ||16 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
U.S. Protecti ||Replace "with" with ",which leads to" .
Marine
on
Resource
Agency
S
. 24. 838 |2 The text has been revised to
Environ Oceans incorporate this suggestion
mental ||Please clarify if the first sentence (lines 2-5) is referring to observations on warm days, while the and P ge '
u.s. Protecti ||[second sentence (lines 5-7) is referring to climate induced warming. Please clarify if the observations of Marine
on current warm days are being used as extrapolations of what future warmed days will look like. Resource
Agency
S
. 24. 838 ||12 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental N " " . . " . .
US Protecti The word "changed" is awkward- "changes ... resulting from changed inputs" - please consider changing||and
e on to "new sources" if appropriate. "altered" is another option. Marine
Resource
Agency
S
Environ 24. 839 |[23 ||The text has been revised to
US mental ||Revise to: "or local conditions, such as upwelling ([provide a short definition]) and other processes as Oceans incorporate this suggestion.
- Protecti ||noted above." and
on Marine




Agency Resource
S
Environ 24. 24.3 840 The text has been revised to
mental The use of the word "shrink" in the title and the phrase "become progressively smaller" are very Oceans incorporate this suggestion.
. ||misleading. The clams do not grow large and then "shrink" to a smaller size, they just don't grow as and
U.S. Protecti . . . . . .
on large in the first place. This is less about dissolved existing shells and more about the growth of new Marine
shells- please carefully clarify this. Resource
Agency s
24. 840 ||12 ||After consideration of this point, we
Environ ||Please consider noting in this section that populations that are more reliant on seafood for food and Oceans till feel the existing text isilear and
mental ||trade will be harder hit by this, in the US and in other countries (which will affect the US's food and accurate g
u.s. Protecti ||security).Please consider noting that there are both winners and losers with ocean acidification- there Marine ’
on is some evidence that a few species may do better, but that this is far outweighed by the negative Resource
Agency ||limpacts of multitudes of species. s
. 24. 840 ||18 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental . . . e - . - . . .
. ||Consider discussing the specific vulnerability of the Arctic, or at a minimum referring to the discussion ||land
U.S. Protecti ||. .
in Ch. 22. Marine
on
Resource
Agency
S
. 24. 841 ||12 The text has been revised to
Environ Oceans incorporate this suggestion
mental ||Replace "for" in line 2 with "to obtain". It should be noted here that the process Whiskey Creek has and P g8 ’
u.s. Protecti ||developed is only a temporary fix- that as average global ocean acidity increases, there won't be any Marine
on good times to let in water.
Resource
Agency
S
. 24. 841 ||17 ||The text has been revised to
Environ . . .
mental Oceans incorporate this suggestion.
US Protecti line 17 there is a very odd use of the word "some" and "all"- please delete the word "all" if appropriate. {|and
e on If not appropriate, please clarify. Marine
Resource
Agency
S
. 24. 842 |2 The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||delete the word "the" or "their" in the phrase "in the their" Marine
on
Resource
Agency
S
. 24. 842 (|14 ||After consideration of this point, we
Environ . L .
mental Oceans still feel the existing text is clear and
US Protecti Please clarify WHO will/won't be benefiting in these sentences in terms of people, like "people in the |[and accurate.
h on fishing industries" or "fishermen" or at least "fisheries" Marine
Resource
Agency
S
|U.S. ||Environ ||Revise to: "led to a flattening of three dimentional coral structures and a decrease in the capacity to ||24. || ||842 ||25 ||The text has been revised to




mental ||provide shelter and other resources..." Oceans incorporate this suggestion.
Protecti and
on Marine
Agency Resource
s
Environ 24. 842 (|28 ||The text in question has been deleted
Oceans in response to other comments.
mental ||Revise to: "The symbiosis between coral and the algae that gives coral their brilliant colors is destroyed and P
u.s. Protecti ||by higher than usual temperatures, which results in a condition called bleaching. Bleaching is where the Marine
on coral is still alive but has ejected their symbiotic algae, thus leaving them devoid of all their color." Resource
Agency
s
. 24. 842 (|32 ||[The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Please revise to "intact fish and associated invertebrate populations" Marine
on
Resource
Agency
s
. 24. 24.4 843 The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental . . " L . .
US Protecti In the caption, the term "micro-agae" is used, but this is not used in the main text on page 842. Please (|and
e on check for consistency. Marine
Resource
Agency
s
. 24. 843 (|12 ||After consideration of this point, we
Environ . . .
Oceans still feel the existing text is clear and
mental and accurate
u.s. Protecti ||Replace "of" with "in" - "...diseases in human..." . '
Marine
on
Resource
Agency
s
. 24. 843 (|15 ||[The text has been revised to
Environ . . .
mental Oceans incorporate this suggestion.
US Protecti Provide a short definition of echinoderms (the later definition on p. 844 should be moved here to the |land
e on first use of the term) Marine
Resource
Agency
s
. 24. 843 (|18 ||[The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Replace "diseased" with "disease" .
Marine
on
Resource
Agency
s
Environ 24. 843 (|20 ||After consideration of this point, we
mental Oceans still feel the existing text is clear and
u.s. Protecti ||Please clarify which pathogens are being referred to (all pathogens or some pathogens?) and accurate.
on Marine
Agency Resource




[

. 24. 844 ||3 The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Replace the word "of" with "in" .
Marine
on
Resource
Agency
s
. 24. 844 ||4 The text has been deleted.
Environ
mental Oceans
US Protecti Please clarify what is meant by "spatially linked". Presume that this means that spatial associations of (|land
e on disease outbreaks with increasing temperatures were found, as opposed to associations over time. Marine
Resource
Agency
s
. 24. 844 1|25 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Move the definition of echinoderms to the first use of this term (pg 843 line 15) Marine
on
Resource
Agency
s
. 24. 845 ||19 |[The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental and
u.s. Protecti ||Please clarify what is meant by "movement of living resources". Marine
on
Resource
Agency
s
. 24. 845 |22 ||The text has been revised to
Environ Oceans incorporate this suggestion
mental |[This is the first use of the term "ocean services." This should be defined, preferably early in the chapter. and P ge '
u.s. Protecti |[The discussion on p. 836, lines 15-16 seem to be a good place to introduce this term, if | understand the Marine
on implied meaning of the term.
Resource
Agency
s
. 24. 845 |22 ||The text has been revised to
Environ . . . . . . .
mental This phrasing seems backward. It would seem to me that ocean services play a large role in the Oceans incorporate this suggestion.
US Protecti economic strength of the tourism industry, rather than the tourism industry playing a role in ocean and
e on services. An alternative phrasing would be that "the tourism industry plays a large economic role Marine
among those industries supported by ocean services." Resource
Agency s
. 24. 845 |22 ||The text has been revised to
Environ . . .
Oceans incorporate this suggestion.
mental - T . . . - .
US Protecti Please clarify if the statistic in the first sentence here is referring specifically to ocean-related tourism (|land
e on or all tourism everywhere in the US. Marine
Resource
Agency
s
US Environ ||Please include the term and explanation of storm surge in the text here. An example picture of 24. 845 ||41 ||The term has been added, but the
- mental |[Superstorm Sandy would be ideal here. Oceans explanation & picture were not since




Protecti and space is limited and the surge concept
on Marine widely known
Agency Resource
s
. 24. 846 (|23 |[The text has been revised to reflect
Environ Oceans this suggestion as well as other
mental ||Please clarify if the US Arctic Sea fisheries discussed here are new or existing (but not opened). If €8
. . . . L . " e and comments.
u.s. Protecti ||existing, this seems to contradict the phrasing in the following sentence, "...these potential fishing Marine
on grounds..."
Resource
Agency
s
Line 5, ‘impacts’ is introduced with an immediate negative connotation. There are positive impacts, !ntroduct Th.e :?uthors are comfortable with the
. . . . ) e ) . ion: existing language.
. e.g., mention of this fact is made on p. 27-29 of this chapter and a list of positive impacts is provided on
Christop||. .. . . " . ; Letter to
her Miller ||p. 206. For clarity and a balanced report, 'impacts" should be clearly defined early on. Certainly, the
positive impacts, as appropriate, can be qualified as being limited, short-lived, not obvious at this point American
in time, etc. and the predominance of negative impacts can be emphasized. People
On page 4, add the following paragraph after line 13:Best available evidence suggests that a warming  ||1. 4 13 ||This topic is too detailed to include in
climate would lead to an increase in lightning, especially cloud-to-ground (CG) lightning. All else being ||Executive the executive summary.
equal, more CG lightning results in more human injury/death, property damage, crop and livestock Summary
damage, power outages, and wildfires. Increases in lightning also imply increases in lightning nitrogen
william Ikoshak oxides (NOx) production which in turn can increase concentrations of ozone (a greenhouse gas). In fact,
lightning is the most important source of NOx in the upper troposphere where ozone has its greatest
impact on climate. The US national CG lightning detection network became an optimal tool for climate
assessment analyses starting in 2003. Since then there has actually been a decrease in CG lightning
over the continental US; i.e., an average of about 25.2 million CGs occurred per year in the period
2003-2007, compared to just under 22.0 million per year in the period (2008-2012)] (Ch. 6, 7, 9).
6. 241 ||20 ||We added "lightning" to the heading.
- On page 241, change line 20 subsection title “Heat and Drought” to “Weather Extremes (Heat, Drought, . € added lightning” to the heading
William {|Koshak . . \ Agricultu
and Lightning Damage) re
On page 242, add a new paragraph right after line 2 [i.e., right after the “(Mader 2003)” ref.]:In 6. 242 |2 We modified the section in the report
addition, a warming climate implies more lightning activity according to previous studies. Increases in  [|Agricultu to address these comments.
lightning would in turn directly cause increases in livestock injury/death, and crop damage. Lightning- ||re
caused crop damage alone averaged $125,555 per year (2003-2011), and hit $450,000 in 2010 (Koshak
and Blakeslee, 2012; Table 2). Using satellite-based observations of global lightning provided by NASA’s
Optical Transient Detector (OTD), Reeve and Toumi (1999) found that a change in the average land
wet-bulb temperature of just 10C results in a 40+14 % change in total lightning activity. For the
Northern Hemisphere, they found even a larger sensitivity of 56£15% per 10C change. Moreover, Price
William [|Koshak |[land Rind (1994) found that cloud-to-ground (CG) lightning frequencies showed larger sensitivity to

climate change than cloud flash frequencies. However, actual changes in CG lightning activity over the
continental US in the past decade deserve some attention. The 5 yr mean annual CG lightning count
decreased by 12.8% from the period 2003-2007 to period 2008-2012 (Koshak et al., 2013).
References:Koshak, W. J. and R. J. Blakeslee: Assessing Global Change Impact on the US using National
Lightning Data, Technical Input Report for the National Climate Assessment, 30 pgs., 3 May 2012.
Koshak, W. J., R. J. Blakeslee, K. Cummins, D. Buechler, 2013: Variability of CONUS lightning in 2003-
2012 and associated impacts, to be submitted in J. Appl. Meteor. Climatol..Price, C. and Rind, D., 1994:
Possible implications of global climate change on global lightning distributions and frequencies, J.




Geophys. Res., 90, No. D5, 10823-10831.Reeve, N., Toumi, R., 1999: Lightning activity as an indicator of
climate change, Quart. J. Roy. Met. Soc., 125, 893-903.

Introduct 1 12 ||We appreciate the suggestion, and
. L . . . ion: have modified the text. We still feel it
. “periods of extreme heat last longer than any living American has ever experienced.” This statement . .
Christop||. .. . 1 . . .. ||Letter to is accurate to say that periods of
Miller |[seems like hyperbole. Were there longer periods of extreme heat during the 1930s, and, if so, wouldn't
her - . . the unusual heat last longer than any
some living American have experienced them? . . . .
American living American has experienced.
People
On page 267, insert the following paragraph after line 2:As discussed in Chapter 6, a warming climate ||7. 267 |2 We appreciate this suggestion, but
implies more lightning (Reeve and Toumi, 1999; Price and Rind, 1994), which in turn would imply more ||Forestry space is limited. The author team has
lightning-caused wildfires. However, given the decrease in the 5 yr averaged annual cloud-to-ground deliberated and agreed on the most
lightning count over the continental US; i.e., 25,204,345.8 average strikes per year (for period 2003- important information and
2007) compared to 21,986,578.8 (2008-2012), it is not surprising that the mean number of lightning- illustrations to include.
caused wildfires and associated burn acreage over the continental US for these two periods show a
william lkoshak drop of 26.7% and 12.9%, respectively (Koshak et al., 2013). Figure XX shows the geographical
distribution of cloud-to-ground lightning flash density; the drought in 2012 resulted in a significant drop
to only 18,192,183 cloud-to-ground lightning in that year (Koshak et al., 2013).References:Koshak, W.
J., R. ). Blakeslee, K. Cummins, D. Buechler, 2013: Variability of CONUS lightning in 2003-2012 and
associated impacts, to be submitted in J. Appl. Meteor. Climatol..Price, C. and Rind, D., 1994: Possible
implications of global climate change on global lightning distributions and frequencies, J. Geophys. Res.,
90, No. D5, 10823-10831.Reeve, N., Toumi, R., 1999: Lightning activity as an indicator of climate
change, Quart. J. Roy. Met. Soc., 125, 893-903.
7. XX 267 We appreciate the suggestion, but
- Contact Allison Leidner, or myself (William Koshak, 256-961-7963, william.koshak@nasa.gov) for the Forestry spa.ce Is limited. The author team has
William {|Koshak ||, . " . . A deliberated and agreed on the most
Figure XX" on lightning that | wish to be added to the Assessment Report. . . . .
important information/illustrations to
include.
On page 340, add the following subsection after line 14:Lightning 9. 340 ||14 |[Thank you for your comments. The
Human authors are very space-constrained in
As discussed in Chapter 6, a warming climate is expected to imply more lightning, which in turn implies ||Health drafting the chapter and cannot add a
more lightning-caused wildfires. Wildfires generate smoke (a respiratory irritant) and nitrogen oxides new subsection. We note that these
(NOx) which can enhance surface ozone levels. Inhalation of ozone can produce a number of ailments references highlight lightning's effects
(e.g., cough, throat irritation, pain/burning in the chest when taking deep breaths, chest tightness, on ozone, rather than on wildfires
wheezing, shortness of breath). In addition, given the high temperature extremes of the discharge specifically, which this section pertains
channel, lightning also directly produces NOx which leads to surface enhancements of ozone. For to, and associated health risks.
example, Kaynak et al., (2008) estimated a 2 ppb impact on surface ozone concentration from lightning
william Ikoshak NOx emissions, and Koshak et al. (2013a) showed enhancements as high as 9 ppb. Interestingly, there is

even evidence that lightning is causally linked to the occurrence of migraine headaches (Martin et al.,
2013). Moreover, lightning directly causes injury and death, either by direct strike or contact with an
object that is struck, or by fire caused by a lightning strike. However, the mean number of lightning
fatalities in the continental US was 40.00 (in the period 2003-2007) but only 28.75 (2008-2011), or a
drop of 28.1%; lightning injuries dropped by 18.7% between these same periods (Koshak et al., 2013b).
Finally, since lightning NOx can enhance tropospheric ozone concentrations, lightning is a positive
feedback to a warming climate. In fact, climate is most sensitive to ozone in the upper troposphere,
and lightning NOx is the most important source of NOx in the upper troposphere at tropical and
subtropical latitudes (Lee et al., 1997; Huntrieser et al., 1998). Hence, in an insidious way, lightning can
worsen all climate change related health problems. References:Huntrieser, H., H. Schlager, C. Feigl, and




H. Holler, 1998: Transport and production of NOx in electrified thunderstorms: Survey of previous
studies and new observations at midlatitudes, J. Geophys. Res., 103, 28247-28264.Kaynak, B., Y. Hu, R.
V. Martin, A. G. Russell, Y. Choi, and Y. Wang, 2008: The effect of lightning NOx production on surface
ozone in the continental United States, Atmos. Chem. Phys. Discuss., 8, 5061-5089.Koshak, W. J., H. S.
Peterson, A. P. Biazar, M. Khan, and L. Wang, 2013a: The NASA Lightning Oxides Model (LNOM):
Application to air quality modeling, Atmos. Res.,
http://dx.doi.org/10.1016/j.atmosres.2012.12.015.Koshak, W. J., R. J. Blakeslee, K. Cummins, D.
Buechler, 2013b: Variability of CONUS lightning in 2003-2012 and associated impacts, to be submitted
in J. Appl. Meteor. Climatol..Lee, D. S., I. Kohler, E. Grobler, F. Rohrer, R. Sausen, L. Gallardo-Klenner, J.
G. J. Olivier, F. J. Dentener, and A. F. Bouwman, 1997: Estimations of global NOx emissions and their
uncertainties, Atmos. Environ., 31, 1735-1749.Martin, G. V., T. Houle, R. Nicholson, A. Peterlin, and V.
T. Martin, 2013: Lightning and its association with the frequency of headache in migraineurs: An
observational cohort study. Cephalalgia, January 24, 2013 DOI: 10.1177/0333102412474502

. 1. 6 24 ||Modifications have been made to
Christop||. .. . . .
her Miller  ||verb “are” missing Executive address this problem.
Summary
1. 8 38 ||The intent here is to provide a series
Christop Miller “spread of waterborne diseases” — what about non-waterborne sources (mosquitoes, hantavirus...)? Executive of examples that are not intended to
her Finding 5 recognizes insects and food, as well as water, but this is not mentioned in accompanying text. {|[Summary be inclusive. Some modifications have
been made to this text.
Christop “There is an increasing risk of seasonal water shortages in many parts of the U.S., even where total 1. 9 24  ||This paragraph has been modified and
her Miller ||precipitation is projected to increase” —in this Finding, the timing of water release is not mentioned as ||[Executive the sentence has been eliminated.
a contributor to the risk. Summary
After corals replace ‘that’ by ‘which’. 1. 10 ||15 |[|Corals are discussed in the oceans
Christop||. .. Executive chapter, but not this particular topic.
Miller . . . . . . .
her Can corals spring up (i.e., be re-established) in new, more conducive environments? This would seem to|[Summary
be an issue for the long-term viability of corals.
1. 12 ||5 The Executive Summary has been
Christop Miller Why aren’t the issues of climate surprises and extremes mentioned here since subsequently they Executive restructured. These topics are covered
her represent two of the five thematic subsections? Summary under the Context and Background
section.
Comments on 2. Our Changing Climatepage 26, line 23: the mention of ocean cycles is vague and 2. Our 1. Hurricanes: We have eliminated
unfamiliar. Changing that phrase in the Key Message on
Climate hurricanes to avoid confusion. The
Are you talking about ENSO, THC, MOC or what? The confusion with this use of terminology might also supporting text for KM 1 has also been
be the difference between natural climate cycles and revised by eliminating the reference to
ocean cycles. The revised text refers
coupled oscillations of the system.Figure 2.1 Why not indicate a black arrow for stratospheric only to natural drivers, which are
John Drake |[temperatures defined as solar forcing and volcanoes.

as this is also consistent with theory of warming?Good presentation of the CMIP5 results for the RCP
scenarios. Little is

made of the differences between either the SRES scenarios or the difference

in results from past CMIPs. You should probably have a section

2. Figure in Introduction: Stratospheric
temperature is a useful indicator of a
changing climate especially for
showing the importance of GHGs in
being the primary factor in explaining
the observed changes, but it is not
necessarily an indicator of a warming




explaining how these models are used in consort to give the results as well
as to guage confidence in regional results.

In the older national assessments, there were not even US climate models in the mix and | still see
results from the Canadian and Hadley model, which disagreed

on such things as whether the Southeast would get wetter or dryer.

It is a point of pride to have both GFDL and NCAR models in the CMIPs and

the implications that has for scientific expertise within our borders.In figure 2.10, a shift from frost free

season to number of frost free days has taken place. Are these the same thing?

In figure 2.13, as well as several others, there is a note that the plots

will be redone with a base period shifted to 1971-2000 instead of

1900 to 1960. This would relate better to our own experience of the weather

of those living today. But scientifically, | would argue that a

clear greenhouse signal did not show up until 1960 and so using the

older base period reflects a natural break in the data.

You would be accused of

over dramatizing the warming results, but if you continually shift

the window you will be significantly underemphasizing the magnitude of

the change.In figure 2.18, a ratio is presented that misrepresents the data.

The number of lows going to infinity would only show up as a 1 to zero

shift while the number of highs going to infinity would be infinite.

A deviation plot would be better.Figure 2.21 is based on SRES A1B and seems out of date. Perhaps
perform same analysis based on future projections from RCP2.6 and RCP8.5

as many of the other plots.page 59, lines 10-16: This acknowledgement of the fidelity of temperature
variables but less confidence in others needs further explaination and

quantification. First, the ability to represent storms in low resolution

world (e.g., an increase in solar output
would increase global temperatures in
both the troposphere and
stratosphere) 3. CMIP5 vs. CMIP3:
Both CMIP3 and CMIP5 model results
presented in the chapter include
results from the U.S. models. The
Appendix on Climate Science includes
a discussion of the models and
associated analyses from the CMIP3
and CMIP5 studies, and shows a
comparison between the different
scenarios. The CMIPS5 results
presented here indeed include the
GFDL and NCAR (CCSM4) models.4.
Figure in section on frost-free season:
There was an error in the caption. The
figure displays frost-free season
length, not frost-free days. The caption
has been corrected. 5. We have added
a Box on the basis for the relative
periods. For projections, the NCADAC
specified a base period of 1901-1960
for line plots and a base period of
1971-2000 for maps. The choice of
base period is contentious for a
number of reasons. Short base
periods, especially for regionally
averaged quantities, may be subject to
large natural variations, complicating
the extraction of the human
component of climate change. Due to
this effect, model comparisons to
observations can be made to appear
unfairly bad or good depending on the
specific choice of base period. The
authors have provided additional
information in a new Box on the issue
of base periods. 6. Figure on record
high and low temperatures: This figure
has been redone. The new version of
this figure separately shows record
highs and record lows. This avoids any
perception that the data are being
misrepresented. 7. Figure on extreme
drought in the U.S. and Mexico: This
figure is being moved to the Appendix
but CMIP3 models are part of the




simulations could be mentioned. Then the variability of precip both
spatially and temporally. Much of the uncertainty/lack of confidence
still traces to cloud modelling and the sensitivity of results to cloud

processes. Perhaps, cloud resolving models will fill these gaps.page 59, line 28: typo.page 69, lines 6-13:
This might be a good place to introduce

feedbacks with emphasis on the uncertainty they cause in the projections.

Of course, the point is not that models are uncertain, but the groudwork

for a discussion of bounding the projections and the need to include

possible non-linear responses in preparing adaptation strategies.General comment:
at first the organization into key vulnerabilities seemed fragmented, but

after further reading it began to grow on me and divide the discussion into

more manageable pieces. What is missing then are some of the general

discussions on the role of modeling, the quantification of uncertainty, etc,

that are common to all the vulnerabilities.

The confidence level ranges set up in the last sections do not describe the process behind
the ratings.

"NatAssessChapterl.txt" 67L, 3581C written 67,12 Bot

charter for this assessment. There are
no new published analyses on this
from CMIP5 models at this time. The
NCA3 is an assessment of current
literature and RCP based studies of
PDSI are not available at this time.
Furthermore, much of the NCA3 are
based on SRES scenarios, as mandated
by NCADAC. 8. Section on hurricanes:
The entire discussion on hurricanes
has been rewritten. This KM has been
separated into two separate KMs, the
first on hurricanes and the second on
other storms. The section cited by the
reviewer is now in the KM on other
storms. Because models are the basis
for the projected changes, this
comment’s concern is partially about
the ability of models to capture
smaller-scale features such as intense
storms (tropical, extratropical,
convective). The ability of models to
resolve smaller-scale features (storms)
is discussed at length in KM 6 of the
Appendix. More generally, this section
is about more than modeling -- it is
also about our ability to detect trends
in storms of various scales. With
regard to the precipitation uncertainty
(a central issue in assessing storm
impacts, and one that presents similar
challenges to detection of changes),
this is addressed in (a) the new
Regional Uncertainty box in KM 5 and
(2) our responses to Comments 32236
and 32251. 9. Section on hurricanes:
The text has been corrected. 10.
Section on loss of ice: Text was added
to the section on KM 11. 11.
Uncertainty: We appreciate the
comment, and have added a new box
on the subject of uncertainties in KM
5
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Please check if the number is in the "millions". The southeast chapter says it gets "hundreds of
millions", but the population of the coast is greater than the population of the southeast. Coordination
and consistency checking is needed across chapters. It seems very unlikely that 100 times as many
people visit the Southeast as visit the coast, especially since half the nation's population lives in the
coastal zone, according to the coastal chapter.

25.
Coastal
Zone
Develop
ment

869

Available statistics suggest that the
number of coastal tourists (both
international and domestic) in the first
decade of the 2000s was
approximately 180 million/year




and
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ms

(Houston, James R. 2008. The
economic value of beaches - A 2008
update. Shore & Beach 76(3): 22-26).
Because overall population,
particularly in coastal areas, has grown
as has the tourism sector in absolute
and proportional terms, it is
reasonable to assume that this
number has grown even further since
then. However, comprehensive
statistics for coastal tourism are not
available, making us hesitant to speak
of "hundreds of millions" of coastal
tourists. Statistics found for the annual
number of tourists to individual
coastal states suggest they are in the
millions or tens of millions per state or
destination, depending on the
definition of coastal (see, e.g. for the
entire state of Florida:
http://www.stateofflorida.com/Portal/
DesktopDefault.aspx?tabid=95 (87.3
million to all of Florida in 2011); for
other US states, including key coastal
state destinations such as California
and Hawaii and particular city
destinations within those (only
international visitors), see: US DOC,
International Trade Administration,
Office of Travel and Tourism Industries
2012. Overseas Visitation Estimates for
U.S. States, Cities, and Census Regions:
2011. Washington, DC: U.S.
Department of Commerce, ITA, Office
of Travel and Tourism Industries).
International visitors make up only a
small portion (15%) of all coastal
visitors (see Houston 2008). Based on
these facts we have slightly adjusted
our statement and sent this
information on to the lead authors of
the SE chapter. The discrepancy is a
result of a much larger region they
consider compared to what we
consider.

U.S.

Environ
mental
Protecti

There seem to be two points raised here that are more appropriately, and more effectively, addressed
individually. The first is the concentration of people and economic activity and the second is the
interactions of land, sea and air. Both points are important, but their importance is muted by

25.
Coastal
Zone

869

14

The text has been revised to better
bring out the intersection of
concentration of people and economic




on combining them into a "single fact." Develop activity with the confluence of stresses
Agency ment coming from land, ocean and air,
and which is what our intent was. We are
Ecosyste not saying there are no other
ms concentrations of people and
economic activity, but in this particular
region, they are additionally placed at
risk from these atmospheric,
terrestrial and oceanic forces.
25. 869 ||16 ||The text has been revised to better
Coastal bring out the intersection of
Zone concentration of people and economic
Environ Develop activity with the confluence of stresses
. . . . ment coming from land, ocean and air,
mental ||It may be necessary to modify this statement to include extent as well as concentration. One can L .
. S . . . . L . and which is what our intent was. We are
u.s. Protecti ||certainly identify areas of high concentrations of people and economic activity (e.g., Chicago or Dallas) .
on that are not coastal. Perhaps "no other instance of such large area of such concentration of so many...." Ecosyste not saying Fhere are no other
Agency ms concent.rat|or?s.of people ar.'nd '
economic activity, but in this particular
region, they are additionally placed at
risk from these atmospheric,
terrestrial and oceanic forces.
25. 870 (|4 The text has been revised by splitting
Environ Coastal the most generallpoith about highgr
mental |[The observations and projections should be in two separate bullets. The first phrase in the opening Zone sea levels from hIStO,rlca,I observations
. R . . . . . L Develop and from future projections.
u.s. Protecti |[sentence ("Satellite observations point to an apparent increase in the rate of sea level rise since the
on 1990s") could probably be moved to the previous bullet. ;nnznt
Agency Ecosyste
ms
25. 25.3 871 The title and caption have been
Environ Coastal revised to correct the time period
mental Zone covered by the graphic (2050 rather
US. Protecti This figure and caption are very unclear. We have a 3.9-ft scenario but the greatest local rise as Develop than 2100).
on indicated in the legend for the upper figures is 2-2.3 ft. Please reconcile. ment
Agency and
Ecosyste
ms
25. 25.3 871 The caption has been revised to clarify
. Coastal the panels.
Environ Zone
mental ||Panels c and d do not indicate whether they reflect the 1.6 or 3.9-foot rise. And if it is one or the other, Develop
u.s. Protecti ||why do we have both panel a and b? This figure should probably show the return times for both ment
on scenarios.
Agency and
Ecosyste
ms
|U.S ||Environ ||The caption is unclear. Does the 1983-2001 range refer to the baseline against which high water level is ||25. ||25.3 ||871 || ||The caption has been clarified and we




mental ||[compared, or does it refer to the period for observed historical high water levels? Coastal have added the reference to the sea-
Protecti Zone level rise scenarios report. 1983-2001
on Develop is the period over which historical tide
Agency ment gauge data are used to estimate a
and base sea level.
Ecosyste
ms
25. 878 ||4 The text has been revised and
Coastal expanded to incorporate this
Zone suggestion. Saltwater intrusion effects
This sentence is a nonsequitur: Having 20 or the largest 25 cities on coastlines does not necessarily g8 .
. . . . ] o . . . Develop on ecosystems are now discussed.
. mean that saltwater intrusion will have a great impact. The great impact only is likely if the city relies . L
Environ . . . . S . ment Saltwater intrusion into coastal
on an aquifer vulnerable to salwater intrusion enhanced by sea level rise. Miami is one such city, but . . .
mental . " . . . . and aquifers is not discussed as the Coastal
. ||are any of the other major 20 cities? If the sentence included rivers, then New York and Philadelphia .
u.s. Protecti \ . . . Ecosyste chapter team agreed with the Water
(ande CA's Central Valley) could be added to the list. This sentence can probably be struck without . .
on . L L . ms chapter team during the drafting stage
harming the paragraph. If one wants to keep the basic issue, it might be better addressed in the water
Agency . . . . . Lo . that the Water team would address
resources chapter, or if space is available, in its own paragraph. Saltwater intrusion is a big deal for . .
. . L the water supply issues, while the
ecosystems, but is not addressed in a significant way here.
Coastal team would only focus on
saltwater effects on coastal water (and
other) infrastructure.
25. 878 ||20 ||The text has been revised to clarify
. Coastal that these are nationwide costs.
Environ
mental Zone
. ||Do the figures here include only systems in coastal areas, or does it represent costs on a national basis? {|Develop
u.s. Protecti . - . . . . .
on This needs to be clarified. If these figures are national, their relevance here is questionable. ment
Agenc and
gency Ecosyste
ms
25. 878 ||12 ||The text has been revised in order to
. Coastal make the issues clearer.
Environ Zone
mental ||"less effectively” is not the right term. Sea level rise does indeed cause the system to drain less Develo
u.s. Protecti ||effectively. But here we are talking about more water, so the problem is that the existing system is ment P
on overwhelmed.
Agency and
g Ecosyste
ms
25. 878 ||26 ||The text has been revised to
Coastal incorporate this suggestion.
Environ Zone P g8
mental ||Editorial: The "unless" clause at the end of the sentence could be construed as only modifying the last
. . . Develop
u.s. Protecti ||half of the sentence. Because it really applies to both halves of the sentence, the clause should be ment
on moved to the beginning of the sentence. and
Agenc
gency Ecosyste
ms
. The section title “Impacts of Marine-related Climate Change” is a bit misleading. This section has 24. 845 ||1 The text has been revised to
Whitney||Gray . . . . “ R i i i
already been discussing this topic. Should “to Humans” be included on the end? Oceans incorporate this suggestion.




and

Marine
Resource
s
24. 845 |2 We appreciate this suggestion, but
. . . . . . . . Oceans space is limited. The author team has
Perhaps this section should include more information about food security? How much of the fisheries .
. . . and deliberated and agreed on the most
Whitney||Gray products are actually consumed in the US? How much of the product could be impacted? What does . . . .
. oo . Marine important information and
that mean in terms of food supply for the US or specific areas of the US like Alaska? . . .
Resource illustrations to include.
s
25. 879 ||12 |[The text has been revised to
Coastal demonstrate that some infrastructure
Zone is difficult to relocate inland because it
Develop is water-dependent infrastructure. We
CRITICAL COMMENT: Either this sentence should be struck, or a parallel sentence should be added ment are not prescribing one set of
Environ ||explaining the difficulty of inhabiting land that becomes farther and farther below sea level. That is: and adaptation options over another, but
mental |[The previous sentence provided an even-handed list of response options. But then this sentence Ecosyste that the best multi-objective strategy
u.s. Protecti |[focused on the difficulty of relocation, leaving the impression that communities should stay where they ||ms has to be determined in specific
on are. The NCA should be careful not to imply recommending protection over retreat. If the sentence is contexts. We are citing a case example
Agency ||kept, some sort of caveat about the problems New Orleans faces should be mentioned, since the where just such a determination has
inevitable result of not relocating will be to face the situation that New Orleans already faces. been made. We have also added a
sentence indicating that even higher
costs of removal may be incurred
later, and that abandonment may
become necessary at a later time.
24. 846 ||3 The text has been revised to
This section could include a lot more information about what is being done and the programs that are ||Oceans incorporate this suggestion by pointing
Whitnevllara leading the way. It reads as if only a few things are being addressed. An exhaustive list may be and to chapters more focused on
v v overwhelming but the mention of more federal and state programs and how they’re addressing the Marine adaptation.
situation would be helpful. Resource
s
25. 881 ||5 The text has been revised to
. Coastal incorporate this suggestion and a new
Environ . . . . . . T . .
mental This sentence seems to imply that the ports could be doing something that they are not doing. If that is |{|Zone citation includes a list of actions ports
US Protecti the case, then the text should list some of the things that are cost-effective to do today that the ports ||Develop can undertake.
e on are not doing. Compare NRC (1987) "Responding to changes in sea level" which concluded that the ment
ports can simply react to the rise as it occurs. and
Agency
Ecosyste
ms
25. 887 (|14 ||We have added the suggested
Environ Coastal citations in our chapter assessment.
The reference to the Titus et al. 2009 paper would just as easily fit the following sentence, since that P
mental . . - . o . Zone
. ||paper showed a continued reliance on traditional shore protection. In addition, the EPA report entitled
u.s. Protecti ||, ... " . . . Develop
on Rolling Easements" should be cited to support the statement on rolling easements. (James G. Titus. ment
2011. Rolling Easements. Washington, D.C.: U.S. Environmental Protection Agency. 176 pp.)
Agency and

Ecosyste
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26. Additional text has been added to this
Decision section.

Support:
Supporti
ng Policy,
Environ Planning,
mental and

u.s. Protecti ||More is needed on scenario planning. It is barely defined in one paragraph (p. 937, lines 15-22). Resource
on Manage
Agency ment
Decisions
ina
Climate
Change
Context

26. 938 (|2 The text has been modified to clarify
Decision that ongoing assessments provide
Support: opportunities to work with decision-
Supporti makers to understand their needs.
ng Policy,
Environ Planning,
mental |[This sentence is unclear and needs to be rewritten. Does the phrase "and the capacity" refer to and

u.s. Protecti ||iterative improvements (....iterative improvements in the capacity....) or to assessments of the state of ||Resource
on knowledge (...assessments of the state of knowledge allow for the capacity to work...) Manage
Agency ment
Decisions
ina
Climate
Change
Context

26. 939 (|9 Text modified as suggested.
Decision
Support:
Supporti
ng Policy,
Environ Planning,
mental and

u.s. Protecti |[The comma after "interoperable" should be removed. Resource
on Manage
Agency ment
Decisions
ina
Climate
Change
Context

|Christop||MiIIer “distributional aspects” should be explained or re-worded for clarity. ||1 || ||17 ||20 ||This language has been revised.




her Executive
Summary
26. 939 (|27 ||[Text modified to clarify and discuss
Decision challenges related to both
Support: technologies themselves and use of
This paragraph needs to be rewritten. It is unclear if this is stating that the technologies exist to PP . & . L
; . : . Supporti those technologies by decision-
respond to climate, or to the processes of evaluating and preparing for those impacts as well. It would .
" . - ng Policy, makers.
. be more clear to state the second sentence as "The challenge is to extend the availability of needed .
Environ S . . s . . ) Planning,
mental technology and ensure the accessibility of relevant data, define quality criteria, and identify and fill and
. ||data gaps."The statement that the technologies exist to address climate impacts is quite broad. It
u.s. Protecti ||. . . . . . . Resource
on implies that there is no additional work needed to develop technologies for adaptation, which does not Manage
Agenc seem to be the case, particularly if one thinks of technology in a broad sense (e.g., beyond hardware to mentg
gency include approaches/policies to determine how and when to apply that hardware). This statement as Decisions
written does not seem to be supported by the information in the box or chapter. Narrowing what is ina
meant by technologies would help.
y € P Climate
Change
Context
1. 17 ][22 ||These two elements define risk; the
Christop||. .. “risk was defined as the product of likelihood and consequence”. Is this meant to express a . L. .
Miller . . ) . . . Executive existing language is acceptable.
her mathematical relationship or just that these two elements together define risk in some way? Summary
1. 11 20 Thank you for the suggestion, but we
(1) There are global and U.S. versions of these plots throughout the report (e.g., p. 20, 33, 1090, 1099). ||Executive still feel the figure and text are clear
It would be instructive for the reader to know why the temperature numbers for the U.S. are higher Summary and accurate. The figure illustrates
Christo than for the globe as a whole, e.g., continents warm more.(2) Caption: the SRES scenarios are relationships between historical
her P Miller ||associated with “the previous simulations”. Does this mean that these scenarios were not done with scenarios and the ones developed in
the most recent (most advanced) versions of the models? If true, then it is questionable to compare, the context of recent modeling efforts.
and draw conclusions about, the two sets of results because the models AND the emission scenarios The Appendix on Climate Science has
are both different in the respective simulation groups. more information on global
temperature trends.
. . . . . 2. Our 26 ||17 ||The Key Message statement has been
Christop||. .. “while the intensity of flooding events has been more prevalent over the eastern parts.” Insert “an Y . . y . g . .
Miller |]. - e . Changing revised to incorporate this suggestions
her increase in” before “the intensity” ? .
Climate
2. Our 26 |[20 |[Thank you for your comment. The
Changing observations in the best-track, as well
“There has been an increase in the overall strength of hurricanes and in the number of strong Climate as the reanalyzed data from Kossin et
(Category 4 and 5) hurricanes in the North Atlantic since the early 1980s.” | don’t believe the claim is al.(2007), Elsner et al. (2008), and
Christo that the intensity of all hurricane classes has increased. Replace with Kossin et al. (2013; in review) show
her PlMmiller clear and significant trends in the
“overall strength and number of strong (Category 4 and 5) hurricanes in the North Atlantic since the mean intensity of Atlantic storms since
early 1980s.” ? The sentence that follows seems to support this suggested change, i.e., “The intensity of 1982. There is also a clear and
the strongest hurricanes is projected to continue to increase as the oceans continue to warm...” significant trend in the frequency of
Cat4-5 storms. We have modified the
wording of the Key Message for clarity.
Environ 26. 940 ||4 The section was revised and the
The list of topics in this paragraph should be reordered to match the order in which they are discussed . o
u.s. mental ||. . Decision organization of the chapter has
. ||in the section below.
Protecti Support: changed.
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The chapter misses an opportunity to discuss communication challenges, and what we are learning
about those challenges, in the context of climate. Issues such as a bias toward optimism, believing that
we know more than we do, and other responses to complex decision making are touched upon only
lightly if at all. The chapter also tends to ignore the role of stakeholders in the decision process.
Although there are some mentions of the role of stakeholders, the majority of the discussion is focused
on decision makers and researchers. Ignoring the diverse and often conflicting stakeholders impacted
by decisions can easily render any decision support and support tools ineffective. A discussion of some
of the factors related to research and stakeholders can be found in T.L.. Johnson et al, Environ
Management, DOl 10.1007/s00267-012-9884-8 (2012).
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We are working to consider whether
we will incorporate this comment
more comprehensively in the chapter
(needs revision).
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The step "increasing support through the USGCRP for research to develop decision support tools"
needs to be removed from this section and incorporated into the Research Agenda chapter (29).

26.
Decision
Support:
Supporti
ng Policy,
Planning,
and
Resource
Manage
ment
Decisions
ina
Climate
Change
Context

940

The step (which has been reworded) is
also relevant to discussion within the
decision support chapter.

U.S.

Environ
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The sentence that begins with "Some analysts" should begin a new paragraph.

26.
Decision
Support:
Supporti
ng Policy,

940

23

Sentence now occurs at end of a larger
discussion of variation in different
types of boundary processes, some of
which are collaborative and iterative.
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CRITICAL COMMENT: More should be said about black carbon in this chapter. Recommend that 27. A paragraph has been added on black
residential wood combustion and the associated emissions should be included or called out in the Mitigatio carbon, citing the 2012 EPA report.
Environ ||[document as a source of CO2, methane and black carbon. Organic carbon can also be of concern (i.e., ||n
mental ||warming) over snow and ice. There are a range of measures/programs that can be taken to reduce the
u.s. Protecti ||residential wood smoke emissions and it may be worth mentioning a couple of those. EPA's Black
on Carbon Report to Congress has an entire chapter devoted to residential heating and cooking. It would
Agency ||seem that more should be included in the NCA about black carbon and wood smoke. Suggest
incorporating the “Summary of Key Messages” as appropriate
(http://www.epa.gov/blackcarbon/2012report/Chapter10.pdf).
Environ 27. 960 (|1 We have incorporated this suggestion.
US. :}Z:;ilti Suggest changing title to LU, Forestry and Agriculture, as the first paragraph is mostly about forestry, as :ﬂltlgatlo
on is the graphic on this page
Agency
Environ 27. 964 ||19 |[The text has been clarified.
mentall Is it accurate to say the pollutant co-benefit health impacts are always "immediate?" Perhaps say "...as Mitigatio
U.S. Protecti . . . N n
on the human health benefits can be more immediate and local...
Agency
In the section on US Emissions and Land Use Change, | would suggest adding a subsection or box to 27. 959 (|11 ||Leakage is an important phenomenon,
Environ discuss the issue of indirect international emissions that can be caused by policies or economic Mitigatio but the focus of the chapter on US
mental activities in the US (sometimes termed “leakage”). For example, policies to promote biofuels or n mitigation means that we can't have a
US. Protecti biomass in the US can reduce emissions domestically by displacing fossil fuels but at the same time complete discussion of it.
on increase emissions globally by resulting in market-driving land use change (e.g., conversion of high-
Agency carbon forests to plantations or cropland). Even outside of the context of a climate policy, US imports
of many types of goods entail GHG emissions abroad. US emissions inventories can miss these types of
effects.
Environ 27. 27.3 961 The figure depicts average emissions
mental Mitigatio in the late 2000's, as described in the
u.s. Protecti ||Does this figure depict annual emissions? From which year(s)? n text.
on
Agency
Environ ||The discussion about the net impact of land use since the 2000s on climate is a bit confusing. Figure 27. 962 ||1 The section is specifically on carbon,
US mental ||27.3 suggests that the net impact is carbon sequestration, but the text suggests that net emissions Mitigatio not a broader discussion of land-use
h Protecti ||have occurred from forests in recent years. In which year did net emissions from US forests start n impacts on climate. We do not assert
on occurring, and is this definitively reflective of a new trend towards increasing net forest emissions (as that short-term trends are necessarily




Agency |(lopposed to a temporary blip on a continuing trend of net forest sequestration)?Strongly suggest closer indicative of future long-term
coordination with Chapter 7 (Forestry) to ensure consistent language regarding this issue. patterns. The text has been revised to
clarify.
Environ | suggest adding the word “can” (Actions to reduce greenhouse gas emissions can yield co-benefits...) |[27. 964 (|10 ||The text has been revised as
mental since co-benefits are not a foregone conclusion of all mitigation. The box should also note that some Mitigatio suggested.
. ||mitigation options will have ancillary costs, not just benefits. An excellent example of this is the current {|n
u.s. Protecti ||. . . . .
on issue of increased natural gas production and use, which has demonstrable benefits for GHG
Agency reductions, but which also has resulted in considerable controversy surrounding the potential impacts
on human health in those areas where production is occurring.
Environ ||{Some introduction to scenarios and pathways is appropriate here. This presumes that the reader will 27. 965 ||1 This is done in earlier chapters in the
mental ||be familiar with both, and with the reasons why we need to use scenarios and pathways. 1-2 sentences ||Mitigatio NCA.
u.s. Protecti ||describing why scenarios and pathways are necessary would be helpful. i also suggest changing "the n
on RCPs" to "RCPs". Although we recognize that, when discussing RCPs, we are referring to a specific set,
Agency [[that is not necessarily recognized by most readers.
This discussion is quite cursory right now. It seems worth noting more explicitly that there can be 27. 966 (|21 ||We agree that the discussion is terse,
Environ complementarities (e.g., the wildlife corridors mentioned could also sequester carbon), trade-offs (e.g., ||Mitigatio but we don't have space to do much
mental in a warming climate, energy demands for air conditioning and refrigeration will likely increase), or n more than this.
US. Protecti minimal to no interaction (e.g., it’s not a priori clear whether or how breeding new heat- or drought-
on tolerant crops would affect mitigation), depending on the strategy being considered. This is a more
Agency complex issue than is conveyed here - some studies show that the effort to adapt may decrease the
amount of mitigation needed (and/or costs, allowing one to go further) and vice versa. We do agree
with the point that such actions are not currently well understood.
Environ Under the Research Needs section, | suggest adding a bullet point on improved technologies/strategies 27 . 967 We have addeq 2 ?hrase on the need
mental - . . . Mitigatio for better monitoring efforts.
US. Protecti for monitoring--of GHG emissions and sequestration, land use practices relevant to GHG fluxes, and of n
on mitigation actions. There are many promising remote sensing technologies (among others), but more
research is needed in this area.
Agency
Environ 27. We have added a short discussion of
mental |[There is no discussion in this chapter on mitigation costs of various mitigation technologies and Mitigatio mitigation costs, including pointing out
u.s. Protecti ||policies. This seems like a large omission. Several estimates are available (e.g., from EPA, EIA, IEA, n the variability among the many
on IPCC). different estimates.
Agency
Environ While a comprehensive discussion of policy options is outside the scope of the chapter, it would be 27. We have added a short discussion of
mental helpful to include at least a brief discussion on policy instruments available and most appropriate for Mitigatio these points.
US. Protecti addressing mitigation. Such a discussion could be something as simple as reiterating some of the n
on agreed on points from the economics literature - no one country can do this alone; flexibility over time,
Agency space, and sources is important; market-based mechanisms hold a lot of promise in this area for
achieving reductions cost effectively.
27. 955 (|20 ||The chapter now gives more attention
Environ The first key message is limited to a discussion of the long time lags for carbon dioxide emissions and Mitigatio to the no.n—C.OZ greerﬁhouse gases. But
mental . . . . . n the key finding remains, as CO2 and
. |lwhat that means for mitigation efforts, but it seems important to also mention other GHGs here (or in .
u.s. Protecti ) . . . other long-lived gases are such a large
a separate key message) as well, particularly those that are not long-lived. A strict focus on CO2 misses .
on L . . . component of the overall forcing. A
many mitigation options for near-term climate benefits. . .
Agency sentence is added to point out the

same holds for other long-lived GHGs.




27. 955 (|24 |[The chapter does a short comparison
Mitigatio of the range of RCP's with the SRES
n scenarios analyzed in the impacts-
Environ related components of the NCA. The
mental The second key message that talks about needed action seems to preclude the possibility of climate science chapter makes the
US Protecti overshooting with more severe reduction later on (it picks out scenario B1). Why is this possibility not point that future climates are strongly
e on discussed in the chapter? Such a discussion would also include any challenges such an approach would dependent on which emissions
Agenc represent for meeting any particular emission reduction goal. trajectory the world ends up on. We
gency don't have the space to do a complete
review of the potential for overshoot
scenarios, delays in beginning
mitigation actions, or similar issues.
Environ 27. 955 (|38 ||The word "means" has been changed
mental Mitigatio to "measures."
US Protecti The phrase "a variety of policies and means at" federal, state, and local levels is imprecise and n €
e on potentially confusing. What is meant by means?
Agency
Environ 27. The word "means" has been changed
CRITICAL COMMENT: There are a number of essential points about how GHGs differ from criteria air L N N g
mental . b L . . . Mitigatio to "measures.
US Protecti pollutants that are important to highlight in this chapter because they imply differences in the way we n
e on approach mitigation (e.g., long vs. short atmospheric lifetimes, global vs. regional nature of impacts,
Agency direct vs. indirect effects on human health; need to evaluate emissions across the life cycle).
27. 958 ||14 |[There are known limitations to the use
Environ Mitigatio of GWP's. But it seems beyond the
It should be noted in the text that the use of GWP to understand the importance of a gas with regard to g ¥ .
mental o . . . . o scope of the chapter to explore this
. ||mitigation is an imperfect tool because of the nonlinear relationship between carbon dioxide and other . . . . .
u.s. Protecti . . . L - literature in detail, especially since
greenhouse gases over time. This is especially true when considering aerosols and the ability to \ .
on - . . . GWP's are in such broad use to do
compare their impact on climate forcing to that from long-lived GHGs such as CO2. . .
Agency comparisons of different
emissions/concentration trajectories.
Environ ||Suggest changing this sentence to "These models show that stabilizing CO2 emissions would not 27. 958 (|23 ||The suggested edit has been made.
mental ||stabilize its atmospheric concentration, but would result in atmospheric concentrations that increase  ||Mitigatio
u.s. Protecti ||approximately linearly.lt would also be useful to note that this is not dependent upon time frame - n
on immediate CO2 emission stabilization would only reduce the rate at which atmospheric concentrations
Agency |lincrease.
Environ 27. 959 (|11 ||Space limitations preclude the
mental ||It would help to put the each discussion of US emissions in context. It would be helpful to include at the||Mitigatio addition of this level of detail,
u.s. Protecti ||beginning of each subsection (industrial, land use and agriculture) an indication of what those n interesting though they might be.
on emissions represent as a percent of global industrial, or land use and agricultural emissions.
Agency
Environ 27. 959 ||31 |[This section has been redrafted to be
mental Mitigatio clearer on these points.
US Protecti Please provide a citation for the emission increase stated here. Also clarify the statement "Over this n € P
- on period" - it is not immediately apparent what period is referred to here.
Agency
US Environ |[The caption for this figure needs to be changed. Only one of the four plots here shows emissions, and |[27. 27.2 960 We have replaced and clarified this
h mental ||does not show "emission patterns." This shows trends in CO2 emissions and drivers of those emissions ||Mitigatio figure to address these issues.




Protecti ||over time. n
on
Agency
Environ 27. 27.2 960 We have replaced and clarified this
mental ||l find this graphic fairly confusing. It may be easier to graph CO2 emissions and then show the various ||Mitigatio figure to address these issues.
u.s. Protecti ||"wedges" (drivers) underneath to indicate how they contribute to the overall trend, or to parse them ||n
on into a series of figures.
Agency
Environ 27. 961 ||2 There is extensive discussion of these
mental Mitigatio uncertainties in the chapters on
US Protecti What are the main sources of uncertainty when estimating these stocks and fluxes? It would be useful ||n forestry, ecosystems, land use and
e on to discuss the estimated uncertainties in Fig. 27.3 land cover change, and
Agenc biogeochemical cycles, and it would be
gency repetitive to cover them again here.
Environ 27. 961 (|2 We have a paragraph specifically on
mental ||It would be helpful to explain that CO2-e includes emissions of GHGs such as CH4 and N20. This would ||Mitigatio the definition and components of CO2-
u.s. Protecti ||not only clarify the components of CO2-g, it would help clarify the difference between CO2-e and CO2, ||n e in the section titled: Emissions,
on which is not now distinguished. Concentrations, and Climate Forcing.
Agency
Environ 27. 962 ||15 ||We have indicated that this is the
Is this statement ("The future persistence of the land sink depend on the relative effects of several L L . K
mental ||. . " L , . Mitigatio authors' judgment. The reviewer’s
. ||linteracting factors.....?") from an external source or is it the authors' synthesis of the presented .
u.s. Protecti ||. . . . . . . suggested wording has been added to
on information? If the former, please provide a citation. If the latter, it would be helpful to indicate that in the statement
some way (e.g., "Reviewing these issues, it seems clear that the future...."). ’
Agency
27. 962 (|21 ||We are not analyzing the full
Environ Mitigatio distribution of the international
mental n contributions to different emissions
. ||[What do these scenarios - you mention B1 - assume the US contribution to reductions would have to . L. .
u.s. Protecti be? scenarios. This is outside the scope of
on ’ the document, and is completely
Agency dependent on what policies and
measures might be adopted.
. 27. 962 ||20 ||We do not estimate the actual
Environ - - . .
Mitigatio emissions reduction potential, but
mental . . . - . e . . . -
. ||This section should discuss the fact that emission reduction potential is likely overestimated due to n simply list the activities. To attempt to
u.s. Protecti L . . .
on rebound effects and emission leakage (state by state shifts as well as US vs other countries). do the former would require
Agenc substantial analysis (and more) of the
gency type suggested.
Environ 27. 962 (|40 ||We have re-ordered the table.
mental . . . . . Mitigatio
. ||The ordering the the tables should be revised - Table 27.2 appears in the discussion of Federal tigatl
u.s. Protecti ||. .. . . . ) . n
on initiatives before Table 27.1 that discusses state initiatives is referred to in the text.
Agency
Environ 27. 964 ||9 We've added a sentence on this point.
This textbox is missing a discussion of how decreasing SO2 emissions may lead to increases in warming. || .. . P
u.s. mental ) . N . . . Mitigatio
Protecti There are interactions between these GHGs and criteria air pollutants that work in both directions. n




on

Agency
Environ 27. 964 ||28 ||We have edited the sentence to be
mental |[the phrase "to yield the US contribution to the reductions" is problematic. Is this "contribution" limited ||Mitigatio clearer that this refers to the modeled
U.S. Protecti ||to the model scenario? This makes it sound like the US signed onto some agreement, which is not the |[n B1 scenario, and not an international
on case. Suggest rephrasing. agreement.
Agency
Environ 27. 964 (|28 ||The chapter cannot recommend
mental Mitigatio articular policy actions, nor prioritize
. |{In this section, on the potential for future mitigation action other GHGs as well as the strategy to g P . policy P
u.s. Protecti - n one policy approach over another.
on overshoot should be discussed.
Agency
25. We agree that barriers islands are very
Coastal important to coastal areas. Given
The consequences of climate change for barrier islands should be addressed in the Coastal Chapter. Zone space limitations, the team agreed to
Barrier islands, especially in the southeast, contain significant human investment as well as many Develop amend the text slightly in several
Whitney||Gray federal, state and local parks, preserves, wildlife refuges, cultural and historical sites, and ecologically ||ment locations, and we have added several
significant assets. They provide wave and wind attenuation for mainlands. Barrier islands are dynamic ||and barrier island references. But a full
coastal systems, which adds to their vulnerability to climate change effects. Ecosyste treatment of them specifically is not
ms possible given the scope of the
chapter.
Environ 27. 965 (|32 ||We are unable to do a comprehensive
mental Mitigatio review of all the possible facets of
. |[It would be easier to understand the need for US economy-wide action if issues such as leakage, g L - P .
u.s. Protecti - . . . . n mitigation within the space available.
on efficiency, and transportation were discussed in more detail.
Agency
25. We agree that sediment transport is
Coastal an important issue. We already
Zone mention it once in the Climate Drivers
Develop section (Great Lakes bullet). But due to
ment space limitation, we could not
Changes in sediment transport due to climate change should be included in this chapter. Sediment p o . .
. . and significantly expand it. Changes in
transport is a natural process essential to the health of many coastal natural systems, natural resource- . . .
. . . . Lo . Ecosyste sediment transport are discussed in
Whitney||Gray based economies, and land forms. While there is some mention in other chapters about the potential . .
. . . ms the second bullet in the Climate-
transport of excess nutrients and pollutants downstream with sediments, there should also be .
. . Related Drivers of Coastal Change
coverage of the importance of coastal sediment transport. . . . .
section, and the discussion there is
expanded. Moser et al. 2012 is already
cited. Sediment supply is also
mentioned in the last bullet in this
section.
Environ CRITICAL COMMENT: The chapter has a significant lack of discussion of activities that drive emissions. A||27. Drawing on the 2013 EPA inventory,
mental major gap here is transportation, which is currently captured under "industrial emissions.” To the vast ||Mitigatio the discussion of emissions has been
US Protecti majority of people, transportation is not "industrial." When turning to mitigation actions in the latter n rewritten to make clear the dominant
h on part of the chapter, the lack of discussion of energy end use activities leads to a significant disconnect role of transportation in emissions by
Agency when trying to tie mitigation efforts back to emissions, particularly when one considers energy use category.

efficiency and "embedded" GHGs associated with consumption.




Environ 27. 959 ||25 |[The history of this accounting
mental Mitigatio rocedure is not really needed for this
. ||This section should cite Kaya, Ehrlich and Holdren, Commoner et al. as sources of the IPAT or Kaya g P . ¥
u.s. Protecti . n audience.
Identity here.
on
Agency
Environ 27. 966 ||35 ||We have not discussed the
mental . . . . o o Mitigatio effectiveness in quantitative terms in
. ||Please add that the effectiveness of city, state, and regional actions is likely more limited due to . .
u.s. Protecti n large part because of effects like this.
leakage.
on
Agency
. 27. The chapter already describes the
Environ - .
mental Traceable account (Key message 1): Mitigatio challenge of how much domestic
. n mitigation is required vs. global
u.s. Protecti . . . _— . L . -
on I would recommend expanding the discussion of the key uncertainties that affect the estimates of how mitigation - we do not think this rises
Agenc much mitigation is needed to reach a given target. to the level of a key finding in the
gency chapter.
Environ |[Traceable account (Key message 3) (p. 971): 27. We have added a phrase to this
mental Mitigatio section.
u.s. Protecti |[The description in "new information and remaining uncertainties" only lists economic forecasts as n
on highly uncertain. | would add a discussion about technological change, particularly as it pertains to
Agency ||lenergy systems, to this section.
27. We have added a phrase to
Mitigatio characterize this point more clearly.
Environ |[Traceable account (Key message 5) (p. 975): g P ; v
n We have removed confusing
mental statements about the lack of
u.s. Protecti ||The description of the level of confidence based on evidence seems a bit wrong-headed. Yes, there is L . .
. . . . . . uncertainty in programs described in
on no uncertainty about the existence of these programs, but what is more relevant is our confidence in
. . . . - the text and the tables on state
Agency [[their effects on future emissions and interactions between policies. . .
climate and energy initiatives and on
sample federal mitigation measures.
Environ 27. 27.2 960 We have replaced and clarified this
mental ||If, as mentioned in the text, more recent projections suggest slower increases in CO2 emissions to Mitigatio figure to address these issues.
u.s. Protecti ||2035, then why not just show the most recent projections in the Figure, instead of the somewhat n
on outdated Snead and Jones (2010)?
Agency
Environ 27. 965 ||30 ||We have added the EMF citation.
mental Mitigatio
u.s. Protecti ||Why not cite the EMF22 work here too — Clarke et al. (2009) ? n
on
Agency
Environ ||, . " . . . N . " 27. 965 (|38 ||We added the word "benefits" to the
effectiveness" of policy choices presumably refers to benefits. However, the term "effectiveness L
mental . o . Mitigatio sentence.
. ||often refers to technology-specific performance. Recommend using "benefits" rather than
u.s. Protecti ||, . " . . . . . . n
on effectiveness", which also incorporates the broader benefits that may be associated with alternative
olicy choices.
Agency policy !
|U.S. ||Environ ||The stated research needs seem to focus on improved cost-effectiveness analysis. Is research aimed at ||27. || ||967 || ||We have edited the bullets for




mental |[the improvement of benefits analysis, environmental effects associated with mitigation action, or other||Mitigatio increased clarity.
Protecti ||issues purposely excluded? If so, please explain why research on these other issues is not considered n
on necessary.
Agency
Environ 27. 27.2 970 The text has been revised to
US. :}Z:;ilti last bullet calls for “..lowering energy cost and greenhouse gas emissions.” Was this supposed to be :ﬂltlgatlo incorporate this suggestion.
on “energy use” instead of “cost”?
Agency
CRITICAL COMMENT: The inventory data cited in this chapter needs to be updated and from a 27. Estimates of U.S. emissions levels are
consistent source. The use of different inventories for different purposes can raise questions about the [|Mitigatio all now drawn from the 2013 EPA
potential "cherry picking" of inventory data to use that which is most "attractive" to the Assessment n inventory, and the section describing
authors. Emissions data are taken from the EU inventory, Marland, EIA, Snead and Jones, Pacala et al., these data has been re-written.
and USDA. None of the data appear to be from the official US GHG inventory, published by EPA and
available through UNFCCC. Not only do the different sources open the door for criticism regarding
objectivity, the use of such a diverse set of sources for emissions data make it exceptionally difficult to
Environ ||[compare across sectors, given the different methods that are invariably used by different inventory
mental ||developers. Although there are reasons for using different inventories, there needs to be a compelling
u.s. Protecti ||argument for not using the official national inventory. There may be reasons for using dated
on inventories if they show longer-term trends; however, the Marland 2008 data does not appear to be
Agency ||lused in such a manner in this chapter. In short, it is critical to resolve these issues in such a manner that
the Assessment demonstrates consistency with other, major government reports (such as the national
GHG inventory) and eliminates to the extent possible the potential for criticism regarding objectivity in
data reporting. Use of the EPA inventory, which is available through the UNFCCC, also provides a good
source for global inventories since other countries also report to UNFCCC. As with US inventories, there
may be reasons for using other data sources (IEA, Marland, Houghton, etc.), but unless there are
specific analytical reasons for using such inventories, the "official" UNFCCC inventories should be used
as the default.
Christop 2. Our 2.2 31 The figure will be updated to include
her Miller |[The last year represented in the figure should be explicitly cited — 2011, 20127 Changing data from 2012. The caption has been
Climate revised to clarify the date range.
2. Our 32 After consideration of this point, we
Changing still feel the existing text is clear and
Climate accurate. CMIP3 projections are
extremely similar to CMIP5 when
adjusted for differences in forcing,
The implication of this sentence is that changes in model resolution/physics play no role in the especially at the large scales. Model
differences seen in more recent simulations; it’s just the emission scenarios (human behavior)- is this resolution has increased but not to the
Christop Miller true? This conclusion is then stated explicitly in the Fig. 2.3 caption on p. 33. Another conclusion that point in CMIP5 that extreme weather
her could be drawn by the reader is that either the previous simulations are robust (not subject to change is resolved. But this is not so say that

with a new model version) or the science of model development has not advanced sufficiently for
significant changes to show up.

the models have not improved. More
physical processes are included (for
example, the indirect radiative effect
of aerosols). The inclusion of such
processes increases the complexity of
the models. Remarkably, the
uncertainty in projections did not




increase despite the addition of more
degrees of freedom. For this reason,
the similarity of the new projections to
the old ones increases our confidence
in projections of future climate
change. The reader should conclude
that the science of climate change at
large scales is robust but also that at
smaller scales requires further
development.

2. Our 45 ||6 The regional modeling experiment
Changin NARCCAP was deliberately not
The regional-scale NARCCAP does not seem to play a prominent role in the results shown (I believe the || _ . ging . . v
) Lo . ) . Climate included in most of NCA3 chapter 2
only figure that acknowledges a NARCCAP contribution is Fig 4.4, p 175; there is another figure that is L .
. . . . . projections due to an undersampling
based on statistical downscaling, but the fundamentals of dynamic and statistical downscaling are not . .
. . - . : . . Lo of global model inputs in the NARCCAP
discussed in any detail until late in the report - p 1106-1107). There is some discussion in the text about . .
. . . protocols. This undersampling results
Christop||. .. lack of differences among model results, but are there any broader points to be made about the . . Lo
Miller |]. . . . in a wet bias for future projections
her interplay of GCMs and regional models, e.g., do regional models provide much value-added . ] . .
. . L L - leading to over confidence in regions
information now or is this still in the future? If there isn’t much difference among models (CMIP3, of increased precipitation. Regional
CMIP5, NARCCAP), can a statement be made that regional models don’t have to be run for decision P . ‘p N J
. e . . - models play a critical role in
making to occur or, maybe, only run for specific situations, given all the other uncertainties that are . .
. . . understanding local processes, but it is
involved in such a calculation? oo .
difficult to sample the full uncertainty
of future climate change with them.
Is the 36% meant to represent Puerto Rico (the Caribbean in general)? The Caribbean is not mentioned ||2. Our 2.16 50 The value is for Puerto Rico. We now
Christop Miller much in this report. Given significant changes in systems such as corals in this area (Fig. 22 in CAQ Changing explicitly note this in the caption.
her chapter), more attention is warranted (subject to the amount of information that is currently Climate
available).
CRITICAL COMMENT: The phrasing of the first key finding carries a connotation of falling short of some ||28. 983 (|20 ||The authors were contrasting
goal. Of particular concern is the statement that those "few measures" that have been implemented Adaptati incremental change with the concept
"appear to be incremental changes." This connotes that incremental changes are undesirable, when in |jon of transformative change. No
Environ ||fact, adaptation is almost by its nature an incremental process; the definition of adaptation on p. 985 judgement was made about which was
mental ||uses the term "adjustment" to define adaptation. It may be valid to note that few measures have been better only that most actions to-date
u.s. Protecti ||implemented, but following that with the conclusion that such actions as have been taken "appear to have been incremental. As such, no
on be incremental” seems both unnecessary and judging progress against some unstated goal. It seems change has been made.
Agency [[that this raises a question that needs to be considered for this opening key message. What are the
needs and expectations for adaptation - are major (non-incremental) changes required in practices and
policies? If so, those changes need to be much more clearly stated. If not, it may well be that
incremental changes are appropriate.
Environ . . . 28. 983 ||30 |[The point is addressed in the barriers
v This is a very bland statement. It would also seem important to have the chapter discuss how other . .p it I !
mental . . . . . . Adaptati section. As such, no change has been
US Protecti societal goals/incentives (those unrelated to climate) may complicate adaptation responses. For on made
e on instance, insurance that incentivizes people to locate along coastlines or in floodplains work in ’
opposition to what one would want to do to adapt to climate change.
Agency
Environ |[The converse also needs to be noted - "other" societal goals can contribute to adaptation. To what 28. 983 (|30 ||Decisions are made for many reasons.
u.s. mental ||extent are adaptation efforts occurring under the heading of "fulfilling other societal goals" but having ||Adaptati A key matter is whether potential
Protecti ||an adaptation component? It seems highly likely that there are many activities underway in urban on impacts of climate change are being




on planning, natural resource management, emergency management and preparedness, and so on that considered. It is true that some
Agency |limplicitly take climate impacts into account, but for a variety of reasons, do not claim the activities as decisions will help society adapt, even
"climate adaptation." | know of instances where those interacting with the public are encouraged to if climate change is not explicitly
AVOID discussing the role of climate change related to sea level rise or other impacts that are likely to considered. The authors did not
be driven by climate change, simply to avoid controversy. believe this concept was relevant here,
so no change was made.

. 28. 984 (|12 |[The authors have incorporated more
Environ Adaptati language around risk management and
mental ||When discussing "being prepared" it would be useful to add something about the potential for risk . . -

. . L on have inserted a link to the decision
u.s. Protecti ||management tools to play a useful role as a way to prepare for lower probability but high impact .
on events (avoid the term catastrophe as this is usually reserved for continent wide events). support chapter where r!sk .
Agency managemgnt tools are discussed in
more detail.
Environ CRITICAL COMMENT: Some of these terms seem fairly general - such as environmental stressor and 28. 985 |3 While there is a general glossary, we
mental mitigation. Is there a reason why they are defined here vs. a common glossary for the entire document. ||Adaptati think these definitions are important
US. Protecti Also, some of these terms are important enough to the discussion - risk, vulnerability and resilience - on to add context to our chapter. As such,
on that they deserve to be brought into the main text and accompanied by a fuller discussion of how they no change was made.
Agency come into play in the context of adaptation. For example, resilience seems like a concept you could
connect to the notion of vulnerability - in the sense that it can help decrease vulnerability.
CRITICAL COMMENT: There are a number of fundamental issues with this chapter that need to be 28. Thank you for your comment. The
resolved. Adaptati chapter does define adaptation, using
on the IPCC's definition. We don't include
The chapter provides little in the way of context or framework for thinking about adaptation. It would any material about prioritizing
be helpful to have a section that discusses how to define adaptation, as definitions vary. This is also adaptation actions as that is
particularly important given that there are often multiple societal benefits associated with adaptation, something that has to be locally
as the authors note on p. 983. The range of adaptation measures is extremely broad, and can vary from contextualized. We don't have the
individual actions in response to changing weather (e.g., planting earlier or switching crops) to system- space to look at adaptation by sector
or government-wide development of policies and priorities. and that is what is being looked at in
the various chapters of the NCA. We
Also missing is any discussion of how to at least think about, let alone set, priorities for action. Which agree with the commenter that these
impacts of climate change will be hardest to anticipate, guard against? For which are the uncertainties are important issues, but they are
Environ ||largest? Where do we have the best/worst information? How does the type of adaptation that might beyond the scope of our chapter.
mental ||be undertaken vary by region (because of variation in the impacts)? Given that we always have limited
U.S. Protecti ||resources, which actions should be undertaken first?
on
Agency [|These issues emphasize the need for a more coherent approach to thinking about adaptation from a

national perspective. As currently written, however, the chapter appears to be largely a cataloging of
the status of Fed, state, local government adaptation plans. The chapter would benefit greatly from a
review of any literature regarding observed and projected adaptation by sector (e.g., agricultural
practices?) and households (e.g., increased AC use, migration?).

This appearance is not helped by the current ordering of the chapter's sections. It seems out of place to
discuss actions taken on adaptation before discussing the adaptation process. Switching the order will
help with giving the chapter a more coherent frame and better position the reader to understand the
context in which the adaptation activities are developed and implemented.

It would also help to set the stage by discussing ways in which policies and programs can "incentivize or
inhibit" adaptation. Are there examples that can be provided that show instances in which adaptation




is inhibited (coastal flood insurance?) or enhanced? There have been significant efforts (Flood
Insurance Reform Act of 2012) that have been undertaken with an understanding of the need to
support adaptation. Do they provide models for future policies, or do they illustrate what should NOT
be done?

28. 985 We thank the commenter for the
Adaptati comment. The IPCC definition for
on mitigation is what we used in our
chapter. In addition, the NCA chapter
on mitigation also defines mitigation
simply as actions that reduce the
Environ human contribution to the planetary
mental ||Although the definition of mitigation comes directly from the IPCC AR4, it may be better to use the greenhouse effect. Mitigation actions
u.s. Protecti ||more lucid: "The reduction of greenhouse gas emissions and enhancement of sinks, through policies include lowering emissions of
on that encourage technological change and substitution." greenhouse gases like carbon dioxide
Agency and methane, and particles that have
a warming effect. Increasing the net
uptake of carbon dioxide by land-use
change and forestry can make a
contribution as well. As such, we have
kept the definition as originally
written.
Environ 28. 986 We thank the commenter of this
mental . " . . . . o . . Adaptati suggestion and have revised the text
US. Protecti .Suggest changlng to, "... and |mproy|ng public commu.mcatlon and education" or similar to clarify the on slightly to address these concerns.
on intended audience of the communication and education efforts.
Agency
12. 443 The text has been revised to
Impacts incorporate this suggestion. We have
Legal issues are mentioned throughout the paper, however, with the exception of the documentation ||of added in the suggested references, as
of legal issues surrounding relocation, the list of problems listed on these lines should include legal Climate well as an additional new paragraph in
issues generally (including institutional and policy issues too), and these articles should be cited, as they||Change the introduction with many more
outline general patterns of unfairness in climate change policy in the U.S. and environmental policy on Tribal, citations, for which we have provided
Kyle Whyte (|more generally in the U.S. regarding tribes (focusing on federally-recognized tribes). Whyte, Kyle Powys [|Indigeno as reference for more in-depth
(2013) Justice Forward: Tribes, Climate Adaptation and Responsibility in Indian Country. Climatic us, and discussion.
Change. doi: 10.1007/s10584-013-0743-2Whyte, Kyle Powys (2011) The Recognition Dimensions of Native
Environmental Justice in Indian Country. Environmental Justice 4(4): 185-186. Lands
doi:10.1089/env.2011.4401. and
Resource
s
CRITICAL COMMENT: Please ensure that Table 28.1 identifies most recent information for each agency. ||28. 28.1 987 We thank the commenter for the
Environ For EPA, please update and revise to account for the following: (1) Climate Ready Estuaries and Climate ||Adaptati suggestion, but space is limited. As
mental Ready Water Utilities are EPA adaptation programs, not working groups. (2) The "draft water program |lon such, we are asking the INCA to
US. Protecti adaptation strategy" is now final. (3) Through a cooperative agreement with the Institute for Tribal reconcile table 28.1 such that each
on Environmental Professionals at Northern Arizona University, EPA has supported development of a agency has 6 lines to fairly and
Agency national climate change adaptation planning training program and online resources for tribes to accurate represent illustrative

prepare for the expected impacts of climate change. (4) EPA develops technical capacity to support
community-level green infrastructure solutions for pollution control and climate adaptation strategies.

adaptation actions within the various
federal agencies.




28. 989 ||18 ||We thank the commenter for the
Adaptati question. In reviewing our references,
Environ on our assessment is that states have
mental |[,. .. ... L . . . become important actors in the
. |["inhibit" seems to be a very strong word choice in this context. Is this accurate? More explanation may . . .
u.s. Protecti adaptation context. Their actions can
be warranted. . .
on encourage or discourage adaptation.
Agency We will incorporate the words
"encourage or discourage" into the
text (revision needed).
Christo Does the 2011 and 2012 heat wave situation apply to a small portion of the country or the whole 2. Our 52 ||6 Geographical details have about the
her P Miller ||country — a specific location is not given? “largest area” seems to imply something in-between. Clarify ||[Changing record heat of 2012 have been
“largest area” — largest compared to the entire historical record? Climate inserted.
28. 989 ||1 We think this is evident from the
Adaptati context provided in the chapter.
Environ . . . . . . . on Earlier in this section, we describe
Suggest revising the opening sentence to clarify that the actions described in the following bullets - . .
mental ||, ) L . - activities that are already in place. This
. |[include recommendations as well as current activities. Some of these items have significant . L
u.s. Protecti||. .. .. . . . . ; is meant to be a generic list that
implications for policy directions and resource commitments that may not now be in place, and could , \ o
on . . f . could' help, and we didn't want to
require legislative action to implement. . S
Agency prescribe whether legislation was
needed or not. As such, no change was
made.
2. Our 2.21 57 Note that this figure using PDSI has
Changing been moved the appendix and a
Climate detailed discussion of the limitations
of this drought index added. The new
discussion about drought in chapter 2
Christo . . . . . . N focuses on soil moisture projections in
ST \iller Figure would benefit from more discussion, e.g., what is the plot for gpcp and its significance? Y ! ! .u. projecti . I
her the western US ( a similar calculation
for the entire country being yet
unavailable) and Consecutive Dry
Days. Both of these measures suggest
increased drought risk for much of the
us.
12. 445 (|11 ||We have added the suggested citation
Impacts in our chapter assessment.
of
Climate
. . . . . . . L Change
For this sentence, this article can be cited, which provides a theory supporting the claims in the on Tribal
sentence that is directly discussing climate change (especially section 2.1): Whyte, Kyle Powys (2013) . !
Kyle Whyte . . . . R . S .. ||Indigeno
Justice Forward: Tribes, Climate Adaptation and Responsibility in Indian Country. Climatic Change. doi: us. and
10.1007/s10584-013-0743-2 -
Native
Lands
and
Resource

S




2. Our 2.23 61 The data appears to go up through
Changing 2006, so the caption needs to be
Climate corrected. The satellite based data
Christo source is described in the Kossin et al.
her P Miller  ||Plots don’t display data up to 2009. The two data sources in the plots should be described. 2007 reference given in the caption.
The longer records shown are
conventional Best Track data
originating from the U.S. National
Hurricane Center.
28. 989 ||1 We thank the commenter for the
Adaptati suggestion, but space is limited. We
Environ on hope that by inference, readers will be
mental ||In some cases, it is clear why these are federal roles, but less clear for other cases. It would be useful to able to understand how the Federal
u.s. Protecti ||discuss the appropriate level for responsibility at the federal, state, and local levels before beginning to agencies can help. We have included
on identify specific actions. many references to which the reader
Agency can go to read more detail about why
these have been identified as Federal
roles. No change was made.
Christo 2. Our 63 ||10 |[The proxy data have now been
her P Miller ||“proxy” should be explained as well as types of proxies used. Changing described more explicitly.
Climate
12. 668 |[31 ||We have added the suggested citation
Impacts in our chapter assessment.
of
Climate
- N S . . . Change
In this list of citations, the following citation should be added, as it also affirms and documents physical on Tribal
Kyle Whvte and political boundaries regarding tribes in the U.S., especially in section 2.3 of the citation: Whyte, Indi eno'
¥ 4 Kyle Powys (2013) Justice Forward: Tribes, Climate Adaptation and Responsibility in Indian Country. us agnd
Climatic Change. doi: 10.1007/s10584-013-0743-2 '
Native
Lands
and
Resource
s
Environ . N . . " 28. 989 (|14 ||We thank the commenter for the
Suggest changing to "take steps to avoid unintended consequences." Although there are numerous . . .
mental ||. . . . . ) Adaptati suggestion. This change has been
. |linstances in which unintended consequences can be (and should have been) foreseen, it is impossible
u.s. Protecti . - . . on made.
on for policy makers, regardless of the flexibility they seek to incorporate during the development of
Agency policies, to foresee all unintended or ensuing consequences, positive or negative.
Christo 2. Our 2.29 68 Caption has been modified; now states
her P Miller  |[The “historical” runs should be mentioned in the caption. Changing that gray shading and dashed black
Climate line are for historical simulations.
Environ . . . . . 28. 989 ||11 |[The authors did not want to talk about
Provide more explanation for the importance of flexible regulatory frameworks and adaptation efforts, . o . .
mental . . - . . Adaptati specific policy goals as that is beyond
u.s. . ||particularly in the context of the need to ensure specific policy goals that meet the requirements of
Protecti L on the mandate of the assessment. As
legislation.
on such, no change was made.




||Agency ||

Christo 2. Our 107 ||18 |{This comment is on the Water
her P Miller ||Suggest providing a definition for “runoff”. It can be a vague concept to a general audience. Changing Resources chapter. A glossary will be
Climate provided with the final report.
2. Our 3.2 112 This comment is on the Water
. . " . . o . . . Changing Resources chapter. A citation and an
Christop||. .. In the caption, the “ensemble of scenarios” is not identified. Also, there is no mention of which . . e e
Miller o Climate identification of the number of models
her model(s) was used, nor a citation. . .
included in the ensemble has been
added to the caption.
2. Our 114 |[32 |{This comment is on the Water
Christop||. .. Is the “groundwater depletion rate” the amount withdrawn (gross) or the difference between the " . ! ' .
Miller . Changing Resources chapter. A glossary will be
her recharge and the amount withdrawn (net)? . . i . .
Climate provided with the final version.
(1) in the soil moisture/runoff plot caption, change “Comparison of monthly simulated soil moisture 2. Our 3.8 128 This comment is on the Water
Christo and runoff for 50 historical (1960-2009) and future years (2050-2099) to “Difference between monthly ||Changing Resources chapter. Thank you for the
her P Miller  ||historical and simulated soil moisture and runoff for 50 historical (1960-2009) and future years (2050- ||Climate suggestion. Changes have been made
2099)”; also the model used for the projections is not identified (2) in the frequency exceedance plot to the figure in the Water chapter to
the various curves need to be identified (including the horizontal red line) incorporate these responses.
In the caption, it would be useful to know what the crops are responding to over time in the crop 6. 6.4 232 Thank you for your comment. The
Christop Miller models, e.g., CO2, temperature... This information is implied in the figure title “Crop Yield Response to |(|Agricultu caption has been modified without
her Warming...” but temperature is not singled out explicitly; in other words, does warming mean re becoming unwieldy.
temperature only or does it mean all the effects that occur concurrently with warming?
6. 235 (|11 ||We have added a sentence to
Christop||, ,. There should be some statement made about why solar radiation has been decreasing —is it something . . v ) .
Miller . . ) o . Agricultu incorporate this suggestion.
her happening on the sun or in the Earth’s atmosphere; is it natural or human-influenced? re
Christop Miller In the caption, change “historic” to “historical” (do a global search in the report and make this change ||7. 7.5 273 The text has been revised to
her when appropriate) Forestry incorporate this suggestion.
7. 12.4 450 The text has been revised to
Forestry incorporate this suggestion in the
Caption: “In August and September 2012, sea ice covered less of the Arctic Ocean than any time since Tribal Chapter. We reworded the
Christop Miller at least 1979, when the first reliable satellite measurements began”. This sentence implies that the sea sentence to read as follows: “In August
her ice extent in 1979 was less than in 2012, which is presumably not the intent of the statement — suggest and September 2012, sea ice covered
re-wording. less of the Arctic Ocean than any time
since the beginning of reliable satellite
measurements (1979).”
13. Land 472 |18 We agree with the general need
Christo This paragraph describes a number of actions that respond to climate change but it convolves the Use and expressed by this comment, and edits
her P Miller ||concepts of adaptation and mitigation. These concepts are not mutually exclusive, but in anticipation of||Land have been made.
the chapters on Adaptation and Mitigation some clarity of definitions would be helpful here. Cover
Change
14. Rural ||14.4 501 We appreciate the comment, one
L . . . . . I Commun which indicates the socio-economic
. This figure does not give the complete picture; areas showing projected increased unfavorability in July ||... . . .
Christop||. .. > . . . ities complexity of many climate impacts.
Miller  ||may show the opposite trend in other months of the year. People now vacation year-round and will . L
her . .. . L As it stands, the graphic is accurate. It
shift the timing of vacations to match favorable weather conditions wherever they occur. - .
shows conditions as described. The
figures show the traditional summer




season for tourism. The Tourism
Climatic Index does not account for
winter sports, so it would not work for
ski areas and thus the diagrams would
be less instructive. Summer made
sense from an industry perspective
(when most people travel).

16. 16.9 563 This figure has been reconfigured and
Christop Miller ||Caption needs to be expanded to identify sea level rise used and define “social vulnerability index”. Northeas no longer uses the vuI.n.era.blllty index.
her t The SLR has been clarified in the
caption.
26. Comment raises questions about
Decision quality of climate science and is
Support: addressed in "Climate Science"
Supporti chapter.
ng Policy,
Planning,
The title and text are misleading, for climate change "science" is not and cannot be a science in lieu of ||and
Sidney ||Oldberg |[the statistical population underlying this field of inquiry's models. Please refer to my comments on the ||Resource
whole report for details. Manage
ment
Decisions
ina
Climate
Change
Context
Appendix The discussion in this chapter entirely
:NCA relies on observations of the Earth's
Climate climate system, the understanding of
Science - how the climate system works that
Addressi comes from analyses of these
ng observations, and the further
The title and text are misleading, for climate change "science" is not and cannot be a science in lieu of |[Common knowledge models of the physics,
Sidney [|Oldberg |[the statistical population underlying this field of inquiry's models. Please refer to my comments on the ||ly Asked chemistry and biology provide that
whole report for details. Question integrates that understanding. This
s from A scientific process is the basis for all
toz statements relating to science in the
chapter. The concern raised by the
reviewer was also addressed in our
response to comment 7861, on the
whole report.
Appendix The discussion in this chapter entirely
. . . . . . . o :The relies on observations of the Earth's
The title and text are misleading, for climate change "science" is not and cannot be a science in lieu of . . .
Sidney [|Oldberg |[the statistical population underlying this field of inquiry's models. Please refer to my comments on the Science climate sys.tem, the understanding of
whole document for details. of. how the climate system works that
Climate comes from analyses of these

Change

observations, and the further




knowledge models of the physics,
chemistry and biology provide that
integrates that understanding. This
scientific process is the basis for all
statements relating to science in the
chapter.

Energy Supply and UseThe adaptation actions for resiliency, Table 4.2, is very 4. Energy Thank you for the accolade. As
Supply discussed throughout this chapter,
helpful. It may be hard to prioritize such a grab all list, and Use energy supply and use decisions are
primarily made on a local basis based
but at least a discussion should be started in this document on numerous factors. Therefore, the
variations in conditions across
of how one would start to develop a prioritization.Page 180: The point of view is of an energy modeler communities makes it hard, if not
and the takeaway message impossible, to prioritize the most
valuable adaptation actions or
seems to be that there are too many options to evaluate. | would encourage you to examine optimal energy choices in this
chapter due to page length constraints
John Drake ||expand this section with some case studies. In particular, please discuss the beneficial and the complexities of local contexts.
The reference studies identified in the
and harmful aspects of the natural gas replacement of coal. Also | think a careful look at discussion of the "Future Energy
Systems" provide a more detailed
the RCP4.5 scenario assumptions would be informative. Is there any discussion of coburning examination of energy system
scenarios.
as a means of removing carbon from the atmosphere. Also Carbon Capture and Store must be
discussed
a little to cover the concerns of the day. This section on Future energy is thin and needs to give
some more quantitative information on carbon options and emerging technologies.
The sea level rise threat tends to get overplayed. | think it is here as well, though connecting with 17. We disagree that, for the SE, the
severe weather events and their incrementally more severe nature is correct. Heat stress and its direct ||{Southeas emphasis on SLR is overplayed. The
health effects is relatively underplayed. tand suggested reference has two
Caribbea problems: (1) it is results from a single
The change in over 95 degree days doesn't give an idea of the change in heat wave intensity and what ||n RCM simulation so it does not
that would mean.If you need results from the new scenarios (RCPs) take a look at adequately represent the range of
John Drake futures and (2) it uses the RCP8.5
Y Gao, J S Fu, J B Drake, Y Liu and J-F Lamarque, scenario whereas the NCA report uses
SRES.
"Projected changes of extreme weather events in the eastern United States based on a high resolution
climate modeling
system", Environmental Research Letters, 7 (2012) 044025
Christop 16. 16.11 565 The text has been revised to
her Miller ||In the caption, more context could be provided, e.g., which physical plant is being discussed - Goddard?||Northeas incorporate this suggestion.
t
Christop Miller “occurred every 60 years during the recent 1978-2007 period”. For those not versed in statistics, this 16. 565 |[22 |[The text has been revised to
her may seem like an odd statement, i.e., how could an event occur every 60 years in a 30-year period? A ||Northeas incorporate this suggestion.




more understandable way to express the risk of a 100-year event is to state that it is an event with a t
1% chance of occurring in any given year [and a 60-year event has a 1.7% chance]. The 100-year risk
statement could be made earlier in the document since it comes up often in the report. Suggest either
re-wording the statement here for clarification or introduce the percentage risk concept. It is especially
confusing to the public when more than one 100-year event occurs over a relatively short period of
time.
17. 17.2 586 The figure and the caption have been
Christop Miller The photo caption for 2008 would benefit from some additional words on how this photo differs from f::;heas improved as requested.
. . g
her the 1963 photo, i.e., what was the specific damage, degradation? Caribbea
n
20. 20.3 692 We thank th i for the helpful
Christop||. .. Some of the cited emissions sources do not show up in the pie charts (presumably because they are € ar.\ € reviewer (,)r € helptu
Miller . . . Southwe suggestion. We have revised and
her very small or zero). Suggest noting this in caption .
st corrected the figure.
20. 20.5 696 Thank you for your comment. We have
Christo Southwe deleted "MLLW" from the photo
her P Miller Define MLLW (i.e., Mean Lower Low Water) st captions, as the term and its definition
is not important to include in the
chapter.
21. 724 (|1 The text has b ised t
Christop||. .. Do all the conclusions in this paragraph correspond to the A1B emissions scenario? The scenario should . € texthas gen rewse. °
Miller . Northwe incorporate this suggestion.
her be stated in the text. ot
21. 725 (|7 After consideration of this point, we
Christo Northwe still feel the existing text is clear and
her P Miller ||Change “Likelihoods” to “Likelihood”. Change where it appears elsewhere in document. st accurate. Plural refers to multiple
outcomes each of which has a
likelihood
. . . . e - - . 21. 214 729 Figure caption and traceable account
Christop||. .. The intensity of the storm creating the surge contribution is not specified — is it a routine storm or an . .
Miller . Northwe have been revised and now cite Zervas
her extraordinary storm?
st (2005).
21. 21.7 733 The fi | d Itered t
Christop||. .. In the third caption, the probability numbers should be explained, e.g., what does +0.4 mean —a 40% . € Tigure fegendwas a fe.re °
Miller ||. . . Northwe directly show the probability.
her increase in probability? ot
. 28. 990 ||1 We thank the commenter for this
Environ . . .
mental Adaptati suggestion. We have been given a
lightl ded d limit to th
U.S. Protecti |[The tables and figures are not well connected to/referenced in the text. on sghtly expanded word limit to the
on chapter and have been allowed to add
Agenc back figure and table referencing text.
gency As such, this change has been made.
Environ 28. 28.2 995 We thank the commenter for this
mental ||This figure needs a much more descriptive title. At first glance, it appears to have been simply dropped ||Adaptati comment and have added back the in-
u.s. Protecti ||into this section with little reason. The figure would also be much more valuable if it were to be on text reference to Figure 28.2, which
on explicitly mentioned in the text in the discussion between 994/3 and 995/8. was removed from the draft due to
Agency word limitations.
|U.S. ||Environ ||The entry for Munich Re should point out that the company plays a major role in providing information ||28. ||28.5 ||996 || ||We thank the commenter for the




mental ||and guidance to others' efforts to develop and implement climate adaptation plans. It is currently Adaptati comment. If the commenter reads the
Protecti ||described as though they are focused only on their internal corporate strategy. on Munich Re entry closely, then it is
on clear that Munich Re regards
Agency "advocacy" as a core part of its
strategy. Therefore, Munich Re does
indeed provide information and
guidance to others, including
governments. With the word limit
imposed on each chapter, we are
comfortable with this table and the
Munich Re entry. As such, no change
was made.
28. 28.3 998 Text added to clarify that the next
Adaptati sections amplify on the figure.
Environ on "However, as shown clockwise in
mental ||[This figure seems to lay out a formal process to plan for adaptation. It would significantly improve the Figure 28.3, the process generally
u.s. Protecti ||message of the figure and the text if there were included some broad discussion of the process before involves characterizing vulnerability,
on explaining each of the steps. developing options, implementing
Agency actions, monitoring outcomes, and re-
evaluating strategies. Each of these is
described in more detail below."
. 28. 998 ||1 Because the audience of the National
Environ . . .
mental Adaptati Climate Assessment is Congress, the
Us. Protecti As noted in the overarching comment regarding this chapter, it would be very helpful to move this on president, and the broader public, the
on section toward the front of the chapter to help put the lists of actions in context. authors think the way it is structured is
simpler and more accessible. As such,
Agency
no change was made.
Within the section on "Planning, Assessing, and Selecting Options," a short discussion of the current 28. 999 (|1 Thank you for suggesting this
Environ understanding of the costs of adaptation measures is warranted (i.e., how can we plan for adaptation ||Adaptati reference. It has been added to the
mental without even a basic understanding of how much it will cost?). A recent paper assesses the current on chapter.
US. Protecti state of knowledge on the magnitude of adaptation costs in the United States, and makes
on recommendations to make future adaptation cost studies more accessible and relevant to policy and
Agency decision makers. Sussman, F., Krishnan, N., Maher, K., Miller, R., Mack, C., Stewart, P., Shouse, K.,
Perkins, W. (In Press). Climate Change Adaptation Cost in the United States: What Do We Know?.
Climate Policy. [PDF can be provided if needed]
Environ 28. 999 (|21 |[Thank you for your comment. The
mental ||Please review the statement that "Many of these" frameworks, tools, and approaches are "not easy to ||Adaptati authors have changed to "some" and
u.s. Protecti ||use", etc. "Easy to use" can be relative, and it is important to indicate that some tools may not be easy |jon 'by the intended audiences' as
on to use by the intended audience/end users. Also, consider replacing "many" with "Some of these." suggested.
Agency
Environ 28. 10011 We think the map helps readers see
mental The section, "Climate Adaptation Map", overlaps significantly with and is largely redundant of other Adaptati the geographic breadth of adaptation
US. Protecti sections. It seems like another way to itemize information already presented in the section on on activities. It is an alternative tool in the
on adaptation activities in the U.S. The relevant sections should be combined, and should not be chapter to help people access
Agency separated by the intervening discussion of the adaptation process. examples of adaptation efforts. As

such, no change was made.




"Barriers [to adaptation] are distinguished from physical or ecological limits to adaptation, such as 28. 10042 We thank the reviewer for their
physiological tolerance of species to changing climatic conditions that cannot be overcome (except Adaptati comment. Barriers include more than
with technology or some other physical intervention)." This statement addresses the limits of the on physical characteristics, technology, or
natural world to adapt on its own, which can be overcome with human intervention. However, the cost. Perception and culture are
Environ ||more interesting question is the ultimate limit of human adaptation to climate change, which is based among examples of other types of
mental |jon a combination of the technological capacity and the cost of (willingness to pay for) the particular barriers. Space constraints limit our
u.s. Protecti |[technology. Thus | would change the sentence to the following: "Barriers are distinguished from limits capacity to expand the discussion on
on to adaptation, the point beyond which the chosen adaptation approach ceases to provide further barriers, so no change was made.
Agency ||benefit. These limits depend on the physical, technological, and cost characteristics of the damage and
adaptation system." It would be useful to discuss some of these barriers in some detail in the text. How
and when they may come into play, why they may impact adaptation, for example. It would also be
useful to point out if there are particular policies or goals that are likely to make adaptation more
difficult.
28. 28.7 1005 Thank you for your comment. The
Environ ||What are the references in the last column? Do these sources give specific examples of places that Adaptati authors developed the table because
mental ||experienced each of the barriers list in the previous column? Is there a more useful way to show this on of word limitations. Doing what the
u.s. Protecti ||information, or can you refer to the Table in the text, explaining what it is a bit more? Perhaps commenter suggests would add a lot
on describing a few examples in the text in this section would help. Also, are the parentheses necessary in of text and exceed our word limits.
Agency |[|the last column? The citations support the bullet points.
As such, no change was made.
Section IV is so thin, perhaps it would be better to combine it with Section V on next steps. These 4 28. 1006||1 The authors have merged section Il
partnerships can be noted as examples of excellent starts to organizing within and across sectors and  ||Adaptati and IV to create a more holistic section
Environ ||regions to collectively overcome barriers and adapt to climate change. The section is largely a very on on barriers and illustrative examples of
mental |[small collection of examples instead of a broader discussion of major barriers and priorities/strategies how to overcome them.
u.s. Protecti ||for overcoming them. The examples are not used to generalize approaches or provide insights into how
on to begin to prioritize and strategize more broadly.If this section is retained, it would be more effectively
Agency |[[titled, "Overcoming Barriers to Adaptation", "Overcoming Barriers to Successful Adaptation", or
"Successfully Overcoming Barriers to Adaptation". Including "adaptation" in the title does a much
better job of tying it to the previous discussion on the barriers and to the chapter as a whole.
28. 1006|(23 |{Thank you for your comment. The
Adaptati authors mean the practice of
on adaptation is in the early stages. As
Environ figure 28.3 shows, adaptation involves
mental ||"adaptation to climate change is at a nascent stage." It is unclear what the authors mean by this (and 5 key steps and most activities in place
u.s. Protecti ||why defining adaptation more precisely is important) - do you mean adaptation planning at an only encompass a subset of these to
on institutional level? date. We do not mean to imply that
Agency 'defining adaptation more precisely' is
necessary. We appreciate your
comment, but no change to the text
has been made.
Environ 28. 1006||130 ||Thank you for your comment. The
mentall "important opportunities are being overlooked" - which ones are being overlooked? What are they and Adaptati iuthors added cIarlfy!n.g text:.
u.s. Protecti . on important opportunities available
why are they important? . .
on during the normal course of planning
Agency and management of resources."
|U.S ||Environ ||The word "useable" or "usable" is used in both these lines, but spelled differently. Although both are ||28. || ||1007||25 ||We thank the commenter for this




mental ||correct, using just one would provide consistency Adaptati comment. We will make the change to
Protecti on "usable."
on
Agency
Environ 28. 1007||3 Thank you for your comment. The
mental |[The term "costs of inaction" is thrown around in policy discussions a lot. | suggest the authors be Adaptati authors had explicitly identified what
u.s. Protecti ||precise by what they mean by these phrase - is this the cost of climate change impacts without any on was meant by the cost of inaction in
on adaptation or mitigation at all? the next steps section.
Agency
Environ 28. 1007||4 Thank you for your comment. The
mental . . Lo Adaptati authors have added material
. ||It seems like local circumstances would matter here to understand whether another jurisdiction could ptati . Y o v " I "
u.s. Protecti . ; . . on indicating that "context matters" and
effectively transfer and apply methods to their own situation. .
on the reference cited expands on that.
Agency
There needs to be some recognition with regard to the proposed Compendium that a significant 28. 1007||4 The reference cited notes that there is
Environ fraction - likely the vast majority - of adaptation measures will necessarily require interaction or Adaptati no 'one size fits all' and that
mental compliance with local, state, and/or federal regulations and laws. It is presumed that the compendium |jon adaptation actions will need to be
US Protecti is intended to provide guidance on best practices, which may or may not transfer across jurisdictions, developed in the appropriate local
- on even when environmental and demographic conditions are similar. Such a compendium could also context. We could not elaborate on all
Agenc create significant legal issues for those who may not be aware of the regulatory requirements of this given the space limitations.
gency applicable to their specific instance. This illustrates one of the major barriers to comprehensive
adaptation, which is touched upon in the chapter, but not well developed.
28. 1007||17 ||Thank you for your comment. The
Environ Adaptati authors have re-arranged the info in
mental on this last section to combine the
. ||The discussion of the Federal role (on p. 989) seems like a better fit for this section. Move it here and .
u.s. Protecti . . paragraphs on the Federal role. This
combine with what you have here already. . .
on section focuses on moving forward on
Agency needed research so it needs to be the
concluding section.
Environ 28. 1007|130 ||Thank you for your comment. The
mental Adaptati authors have added a link back to the
u.s. Protecti ||"barriers to effective implementation continue to exist" - such as? on barriers section to address this
on comment.
Agency
. 28. 1007||2 Thank you for your comment. We have
Environ . .
Adaptati added more material about the cost of
mental . . - Lo . . .
US Protecti Can you note the spatial and temporal scale at which this information is most needed to help overcome|jon action versus inaction. However, the
e on barriers? authors are unclear about what is
being requested regarding spatial and
Agency
temporal scale.
. 28. 1008||1 Thank you for your comment. NIDIS is
Environ . .
Adaptati the one that is the most mature and
mental . ) . . . -
US Protecti Why is the first case study broken out with an assessment of keys to success but these generic factors ||on comprehensive activities we
e on not consistently discussed for the other case studies? evaluated, so we had more material to
include. The others are more nascent
Agency

and not as big. Therefore, we had less




material to include about how they
overcome barriers and what their key
successes are. As such, no change was
made.

Environ 28. 1008|(3 We thank the commenter for this
US. :}Z:;ilti Please define WGA. It is defined on p. 1010, I. 22, and also used in its full form (Western Governors QSaptatl Sggz:ta!;ct);:smon and have
on Association) on p. 1008, I. 25. Please define on I. 3 and use the abbreviation thereafter.
Agency
There is an imminent threat of increased inland flooding during heavy rain events in low-lying coastal ||17. 590 |1 The text has been revised to
areas such as southeast Florida since just inches of sea level rise will impair the capacity of storm water ||Southeas incorporate this suggestion.
Barry Heimlic ||drainage systems to the ocean (Heimlich et al, 2009). Drainage problems are already being experienced ||t and
h during seasonal high tides and storm surge events. Adaptation requires redesign and enhancement of ||Caribbea
storm drainage canals, flood control structures, and storm water pumps in the near future.Heimlich et ||n
al, 2009 is already a reference in this chapter.
The link in the following reference in this section needs to be repaired:SFWMD: Climate Change and 17. 614 ||8 After consideration of this point, we
Heimlic Water Management in South Florida. Interdepartmental Climate 8 Change Group report November 12, ||Southeas still feel the existing link is accurate.
Barry h 2009. South Florida Water Management District. [Available online at tand
https://my.sfwmd.gov/portal/page/portal/xrepository/sfwmd_repository_pdf/climate_change_and_w ||Caribbea
ater_management_in_sflorida_12nov2009.pdf n
17. 17.11 600 After checking this point, B2 is
Christop Southeas accurate.
her Miller  ||{In the caption, B2 looks like a mistake - replace with B1 or A2? tand
Caribbea
n
it is not entirely clear if the 20%-30% contribution by glacier shrinkage to global sea level rise (relative |[22. 759 ||18 |[The text has been revised to
Christop to the Greenland Ice Sheet contribution) refers only to Alaska and British Columbia or to all the world’s [|Alaska incorporate this suggestion.
her Miller ||glaciers. A simple re-wording would eliminate any confusion (e.g., replace “this shrinkage” by “the and the
shrinkage in Alaska and British Columbia”) since wording later in the chapter indicates this key Arctic
statement refers to just Alaska and British Columbia.
| wonder if this statement is true. There has been some government-supported relocation. The 22. 766 ||8 After consideration of this point, we
6/20/2008 USAToday has an article on a Mississippi River town that was relocated after the 1993 Alaska still feel the existing text is clear and
floods, quote: “Valmeyer's rebirth a mile away was funded through the Hazard Mitigation Grant and the accurate, as discussed in the cited
Program, a FEMA project to help communities in flood-prone areas relocate to higher ground. The Arctic reference (Bronen 2011).
Christop program, born in 1988 and expanded after the floods of 1993, pays 75% of the cost of moving
her Miller ||structures or buying them for demolition. The other 25% must come from matching state and local
funding.
Since the floods of 1993, FEMA has distributed more than $1 billion in grants to fund the removal or
relocation of about 12,000 structures in flood-prone areas across the Midwest, most of them along the
Mississippi and its tributaries.” The current status of this federal program should be confirmed.
22. 22.5 768 We appreciate the suggestion, but
Christop In the caption, the above-freezing patterns for A2 and B1 are similar on the large scale — this is worth Alaska space is limited. The author team has
Miller . ! and the deliberated and feels that readers will
her noting to the reader. .
Arctic note the large changes at the end of

the century, without additional




||comment

22. 772 |3 The text has been revised to
Christop Miller |[Replace “the their” with “their” Alaska incorporate this suggestion.
her and the
Arctic
22. 775 ||14 ||After consideration of this point, we
Christop Miller | would suggest not using the phrase “western science” — it makes the Native culture seem somehow ||Alaska still feel the existing text is clear and
her alien and out-of-step with the mainstream. and the accurate.
Arctic
24. 24.1 837 The figure has been clarified.
Oceans
EZ:'“OF’ Miller ||identify ERSST i/'l‘:rine
Resource
s
24. 843 ||18 The text has been revised to
Oceans incorporate this suggestion.
Ez;ﬂstop Miller  ||Replace “principle” with “principal” :Iz/rlljrine
Resource
s
25. 25.1 868 We agree that a definition would be
Coastal helpful, and have added it in the
Zone caption to Figure 251. We used
Christop What “coastal” means should be defined, e.g., is it all land affected by tidal waters, or land in the Develop NOAA's definition of coastal
her Miller ||watershed of a large body of water, or land within a certain distance of a coast? The figure seems to ment watershed counties. The spatial unit is
reflect a fairly liberal definition of “coastal”. and well-defined (methodology available
Ecosyste online at:
ms http://coastalsocioeconomics.noaa.go
v/coast_defined.html).
The caption needs revision to be understandable. Suggest re-working the caption to make the following||25. 25.3 871 The caption, figure title, and labels
points clear: (1) identify what “intermediate low” and “intermediate high” refer to — the ‘absolute’ SLR ||Coastal inside the figure have been revised to
values of 1.6 and 3.9 feet cited in the caption? (the value in the caption of 3.9 foot is not shown in the ||Zone eliminate confusion.
figure) (2) explain why the SLR values differ along the coastline — is this because it is ‘relative’ sea level ||Develop
rise that is affected by land subsidence/uplift or does it also reflect regional ocean circulation and wind ||ment
Christop Miller pattern effects? (3) does the 100-year level in c) incorporate SLR; what is the source of these region- and
her specific 100-year storms, i.e., how were they determined? Ecosyste
ms
(4) in d) it is probably more accurate to use “Change in 100-year Event Return Time” or something
equivalent (5) why is there such a large spread of values in d) — the alongshore spread in SLR is modest?
Is it related to regional storm changes?In other words, providing the reasons for the results shown is
important.
Caption a): it is difficult to relate a composite social vulnerability index to climate, e.g., is there an 25. 25.4 872 The caption has been clarified. Caption
Christop Miller interpretation of what a high index (e.g., due to poverty) means in a climate context; Coastal of 25.4 a) has been modified to
her Zone provide interpretive help. The
Caption b): is this more than the historical erosion rate — is there built into this estimate some Develop probability of shoreline erosion is




probabilistic projection based on worsening conditions over time? ment based on historical conditions and
and does not include acceleration of
Ecosyste erosion due to sea-level rise. Edit to
ms clarify this has been added to caption
of Figure 25.4 b)
25. 880 ||4 The text has been revised to
Coastal incorporate this suggestion.
Zone
Christop Miller ||Replace “aerial” with “areal” Develop
her ment
and
Ecosyste
ms
25. 882 ||26 ||The text has been revised to
Coastal incorporate this suggestion. In
Zone summary, EPA’s ICLUS modeling effort
Develop (see citation) relies on a cross-walk
ment between economic story lines in the
and IPCC SRES scenarios noted in the text
Ecosyste (which give rise to the B1 and A2
ms emissions scenarios) and several
assumptions about housing density,
coupled with modeling of population
Christop The connection between how many people migrate to the coast as a function of the emissions migration. The key factors that drive
her Miller ||scenarios (B1 and A2) should be explained, i.e., what are the drivers and how were the population the EPA modeling are fertility,
numbers arrived at? domestic and international migration,
household size, and travel times from
the urban core. These are inferred
from the SRES storylines. Originally,
the draft text gives the impression that
the differences in population
projections are related to emissions -
the revised text corrects this false
impression. Note that the details of
the EPA modeling approach are
provided in the citation.
25. 888 ||11 |[The statement —taken from NOAA —
Coastal can be traced back to a coastal
Zone management textbook (Beatley,
Develop Brower and Schwab (2002).
Christop ment Introduction to Coastal Zone
her Miller ||Is the financial liability of the NFIP larger than Medicare? and Management. Washington, Island
Ecosyste Press, p.125). No reference to
ms underlying data showing this is

provided there, however. Total federal
exposure of the NFIP in 2012 is nearly

$1.3 trillion (see:




http://www.fema.gov/policy-claim-
statistics-flood-insurance/policy-claim-
statistics-flood-insurance/policy-claim-
13-12) which would be larger than
Medicare, yet annual financial reports
from the US Treasury
(http://www.fms.treas.gov/finrep12/fr
_index_new.html) show it as a smaller
liability than Social Security and
Medicare (unclear how liability is
established). Given the contradictory
or inconclusive information, we have
rephrased the passage altogether.

In addition to not addressing the ocean acidity issue, engineering the climate raises a host of ethical, 27. 956 (|11 ||We do mention these issues briefly in
legal, and regulatory issues about unintended consequences of climate modification. A NOAA Climate ||Mitigatio the Geoengineering box.
Christop Miller Engineering Fact Sheet available on the NOAA homepage (one of a series of science-oriented Fact n
her Sheets) speaks to this issue, albeit in an abbreviated form. Climate engineering has the potential to
undermine legitimate mitigation efforts. Some words inserted here to precede/intoduce the
geoengineering description on p. 958-959 would be appropriate.
Christo 27. 27.1 957 The text has been revised to
her P Miller  ||Spell out units on vertical axis. Mitigatio incorporate this suggestion.
n
27. 27.2 960 We h laced and clarified thi
Christop||. .. What does “CO2 per energy unit” mean — does a lower number mean a more energy-efficient system L . € have replaced an c.arl '€ 'S
Miller L Mitigatio figure to address these issues.
her overall? Suggest defining it. n
. 27. 5 963 The text has been clarified..
Christop||. .. " " e
her Miller  ||Does “Agency” refer to DOE? Mitigatio
n
Christo 27. 1004 Not a figure in this chapter. The figure
her P Miller  |[The figure on this page is not identified, has no caption Mitigatio in the Adaptation chapter will be
n clarified for the final version.
27. 1006|135 ||Not afi in this chapter. The fi
Christop||. .. Are there current, active efforts to share experiences (successes/failures) — a clearinghouse? [see L . otaTtigure m' 's chapter. The tigure
Miller . - . . o Mitigatio in the Adaptation chapter has been
her second bullet on p1007 that identifies this as a research need and p1038, Line 3 as a research priority] revised
Page 1121 Figure 1. The Greenhouse EffectThere is considerable academic research from a variety of  ||Appendix||1 1121 We have used a different figure to
disciplines about visual and graphical communication that could provide some very useful constructs : The represent the greenhouse effect.
for improving climate literacy: Science However, it is a cartoon and not meant
of to be a realistic representation.
Cognitive Learning Theory Climate
Ch
H WITTE ange

Dual-coding Theory
Cognitive Multimedia Learning Theory

Visual Leaning Theory




Neuroscience Learning Theory

Short-Tem Memory Theory

Foveal Vision Theory

E. Tufte's Principles of Graphical Presentation

D. Kahneman's Fast and Slow ThinkingThis figure could use some attention to detail. The IPCC is not
known for the strength of their visual messages (they don't have the staffing.)

1. The sun is NOT above the North Pole

2. The atmosphere is too thick. It is not an infinitely deep dumping ground for our CO2 pollution. Itis a
very thin layer

3. The "Key Message 1" is man is altering the atmosphere.

But the key message from this figure is what is in the center of the image: the sun. The real key
message is about the ATMOSPHERE and what man is doing to it. Recall that at the surface the energy
from the atmosphere is ~twice (2x) that of the sun. Suggestion:

Delete the sun (you can mention the role of the sun in the caption of this figure.

Make this figure the story of the

a. atmosphere,

b. man's CO2 pollution going into the atmosphere

c. re-radiation of energy from CO2 molecules

d. delete the globe view and ZOOM in to a 10 mile x 10 mile x 10 mile cube of the atmosphere to give
sense of scale

MESSAGE: small changes in the composition of our very thin atmosphere lead to significant heat
budget changes.

Page 1122 Figure 2, Carbon Emissions Cognitive Multimedia Learning Theory would suggest a small and Appendix 1122 Wwe thar.\k the r.eV|ewer for the helpful
. :The suggestion, which has been

simple change: Science incorporated into the figure.
WITTE of

Delete legend (cement, gas, oil, and coal) and instead place those labels within the appropriate color Climate

regions of the figure. Change

Page 1123 Figure 3: Heat-trapping Gas Levels Small suggestion: Appendix 1123 This figure just shows the atmospheric
WITTE : The concentrations of these three gases

This figure implies that CO2, CH4, and N20 are equivalent in their "heat-trapping effects". However late||Science and how they have increased over

on onn page 1127, figure 5, we see that they are very different. of time. It implies nothing about their




Climate radiative effects as greenhouse gases.
Perhaps the plots in figure 3 should depict the relative nature of these three gases? Change
Page 1124, Figure 4: Atmospheric Carbon Dioxide Levels Appendix| 4 1124 After con5|der:?t|9n Of this Pomt, we
: The still feel the existing figure is clear.
. . . Science
H WITTE ||Small suggestion of ease of reading for the general public: of
. . Climate
perhaps change the vertical " Atmosphere Concentration (ppmv)" to a HORIZONTAL label Change
Page 1127 Figure 5 Warming and Cooling Influences Appendix||5 1127 We have redone the figure and the
: The caption. Good ideas.
Nice job on the red and blue coding. Perhaps for a sense of scale put in the caption that the back Science
H WITTE ||radiation from the atmosphere is 333 watts/m2 of
Climate
Man is altering the back radiation in a small but significant way. Perhaps put in the caption what 1 Change
watt/m2 is equivalent to in watts per square yard, or square foot?
3. Water We appreciate the reviewer comment.
Resource This subject is important and has been
s considered as a separate chapter;
. . . L. . thus, we refer the reviewer to Chapter
A section summarizing the connections between water and energy would be very effective in this . . .
) . ] . . . . 10. Also, in the revised version of our
chapter. This could be a brief section stating the key points of this concept with a reference to chapter . . . .
Charles ||Kuster . . . . chapter, in the section discussing
ten which would help draw attention to the interdependency of water and energy and the necessity of . "
conserving both resources. Yvater W|'thdrawals, addltlo'nal
information has been provided on the
geographic distribution and
vulnerability of water withdrawals for
thermoelectric use.
Oxygen SequestrationCan oxygen sequestration by CO2 buildup in the atmosphere become a threat to ||15. Thank you for your comment. While
terrestrial fauna in places already on the verge of atmospheric stress? The concentration of 02 in the ||Interacti human impacts on the concentration
atmosphere is nearly three orders of magnitude greater than the concentration of CO2 and it would ons of of 02 in the atmosphere can be seen
seem as if any increase in CO2 via global warming would be insignificant. But is the devil in the details? ||Climate with the precise analyses perfected by
Given the double whammy of the sequestration of 02 when carbon fuels are burned and converted Change Ralph Keeling and others, the overall
mostly to CO2 as well as the loss of 02 replenishment via photosynthesis due to forest clear cutting, and human impact on the oxygen cycle is
agriculture etc. in order to provide the food and materials demanded by a growing and more affluent ||Biogeoch too small to be relevant to this
human population, can this amount of 02 depletion be critical in some “hot spots” where 02 levels are ||emical chapter. Even the instantaneous
already marginal; such as city that has a large carbon footprint (i.e., oxygen sequestration), high Cycles combustion of all the organic matter
concentrations of pollutants that compound oxygen depletion, relatively high elevation, and a barren on land (globally) would make only a
George ||Matz landscape with little nearby photosynthetic activity?The thought of O2 depletion in some areas and its small dent in the atmospheric

consequences (asphyxiation) may seem far-fetched, but the current reality is that there now exists
large areas of dead sea (e.g., Gulf of Mexico) due to anaerobic conditions. This was beyond imagination
not that many years ago. Can hypoxic conditions on land be next? Although acceptance of risks due to
global warming is a mixed bag because some see warming as a benefit (particularly after a harsh
winter) and tend to overlook the broader consequences, no one should see oxygen depletion as a
benefit. Perhaps the threshold where 02 depletion might become a threat to some urban areas would
be more tangible and convincing than some seemingly abstract CO2 level. Since nature is a balance
(thought not a delicate one), perhaps the fulcrum we need to be looking at more closely, at least in
potential hot spots, is when the CO2 released by the local burning of all carbon fuels (including wood)
equals or exceeds the local production of 02 from photosynthesis. While there are other losses of 02,

concentration of 02. See Schlesinger
and Bernhardt (2013).




that also should be accounted for to achieve a more accurate index, at least the burning of carbon fuel
is one that humans have some control over. | would like to see the Federal Advisory Committee Draft
Climate Assessment Report address 02 sequestration and the possible consequences.

(1) What about recommendations from the 2009 assessment report? Have any of these received the 29. 1035||15 ||We have now discussed past

attention requested. Do the 2013 recommendations repeat/amplify/adjust the 2009 Research assessments including the 2009

recommendations? Has progress been made since 2009? (2) The 2013 recommendations no doubt Agenda research recommendations and have

reflect some prioritization process (many other priorities not specifically cited are mentioned in passing||for reduced the number of overall

— p1035, line 32 — “There are many additional USGCRP priorities for climate change and global change ||Climate research goals and recommendations.

science more broadly that are not reflected here.”). However, there are still quite a few Change We have added a section on how to
Christop recommendations listed and all are identified as high priority. Is further prioritization warranted in the (|Science prioritize.
her Miller ||report or should that be a subsequent task for the USGCRP? The totality of the ones that are

mentioned (as well as the ones not specifically mentioned but looming in the background) is fairly

comprehensive — the reader is left reeling a bit! A statement (“take-away message”) at the beginning of

the Research section about the balance between the scientific understanding already achieved and the

need for further investment in the science would serve to place this section on firmer ground.

Investments in the past have allowed us to make firm conclusions about key aspects of the climate

system. The breadth/scope of the research agenda reflects the largeness and the complexity of the

natural and human systems we seek to understand.

In the Sustained Assessment section, Line 17: The statement is made: “...researchers from many fields Description of tipping points and

have observed significant climate change impacts in every region of the U.S. The accelerating pace of surprises has been added to the

these changes, as well as scenario-based projections for future climate changes and effects, is Executive Summary. Description of

articulated in this third national climate assessment.”The accelerating pace has been articulated in an accelerating change is provided

inconsistent way. Some individual examples can be gleaned from the text (e.g., sea level, sea ice), but if throughout the chapters, including the

acceleration is a key message of the report as stated, then there needs to be more of a focus on it. Climate Science chapter. The

Examples of acceleration cited have not been given much context, e.g., has the rate of change statements for the executive summary
Christop increased since the previous assessment or within the last couple decades? Also, "acceleration" needs and introductory materials are built on
her Miller ||to be formally defined somewhere —is it the change in the rate of change or, more loosely, just a large the chapters.

change over time (or is the definition non-uniform, as it appears to be over the chapters)? [A non-

inclusive list has the word ‘accelerating’, or “acceleration”, appearing on p.6, line 39, p.68, line 15,

p.116, line 1, p.235, line 13, p. 269, line 8, p 528, line 16, p.959, line 18, p1100, line 22]. Acceleration is

an extremely important feature of the climate system because society will not be responding to the

gradual increase in global mean temperature but to all the attendant effects that will occur on a variety

of space and time scales. There will be abrupt changes, as well as unforeseeable events, i.e.,

"unknowables". [Note: An argument for observed and projected acceleration information is also an

argument for a sustained assessment process.]

General Comments: | concentrated on Executive Summary, Midwest, Mitigation, Adaptation, Sustained ||1. Thanks for your comments, which are

Assessment, Commonly Asked Questions from A to Z, and The Science of Climate Change. | skimmed Executive very broad in scope. There are

other text and figures. The report does a lengthy/thorough job of covering the subject, with notable Summary multiple audiences for this report, but

repetition of the same points between sections and within sections, likely caused by different experts it is legally required to be delivered to

writing different sections — someone must read the entire final report to put it in “one voice” and the President and Congress. It does
Tom Wood reduce these repetitions. (The predictions from the 1990 IPCC Report, 23 years ago, are generally contain information up to April 12,

occurring as expected — except the effects are getting worse, faster — particularly in the Arctic).
Although the Draft is dated 11 Jan 2013, | see no data older than 2011; | hope data from 2012 will be
added. As a Systems Engineer and 45-year environmental scientist/writer, I'm among the 97% who are
greatly concerned with the need for rapid action on Climate Change. However, I’'m not clear who your
target audience is; those who already accept reality, or the Skeptics/Doubters? If the former, it’s
comprehensive, but they don’t need convincing. If the latter, | doubt they will read it - a General

2013. It does not contain policy
recommendations since it is a scientific
assessment. The interconnectedness
of systems is a major theme in this
report. There is significant discussion
of methane in the climate science




Audience is unlikely to read 1193 pages of what they’d consider high-density science.

MAY | ASK FOR ONE CHANGE? While Milankovi¢-type solar insolation cycles may have induced 100,000
ice-age cycles in the distant past, since the Industrial Revolution mankind’s effects overwhelm the
minute changes in the sun’s energy. Your own Figure 12, pp 1075 makes that clear. Every time you
imply that solar changes “might” be involved, you weaken the truth. Please stop this hedging — it
causes nothing but confusion. I'll mark every occurrence with a “I*”In any case, | believe THE REPORT
FAILS TO DEAL WITH FOUR ESSENTIAL ISSUES:

1. Executive Summary, page 8, lines 2-4 says it all: “Global climate is changing, and this is apparent
across the U.S. in a wide range of observations. The climate change of the past 50 years is due primarily
to human activities, predominantly the burning of fossil fuels.” BUT THE REPORT DOESN’T FOLLOW
THROUGH ON THIS.

If it’s primarily due to humans burning fossil fuels - What Should We Do? Obviously, stop burning fossil
fuels! Why don’t we? Because the Energy Slaves we use to improve our lives (e.g., electricity, cars,
home heating and cooling, hot water, appliances, farms growing our food, and all the “toys” we’ve
come to expect of “modern civilization”) would have to stop using fossil fuels (i.e., switch to renewable
energy sources: solar, wind, geothermal [but, please, not nuclear]), and that’s a tough fight. Who is
most against it? The Fossil Fuel Corporations, of course — the richest, most profitable, most powerful
entities on Earth (and all the politicians they control) are against any change that affects fossil fuel’s
Short-Term PROFITS with Long-Term DAMAGE. But if we don’t break our addiction to fossil fuels,
Climate Change will steadily grow worse and less possible to deal with successfully. Humanity seems
willing to Doubt, Deny, and Delay dealing with this problem until it’s too late (particularly with the help
of the Doubts spread by Deniers working directly/indirectly for the Fossil Fuel Corporations). The Fossil
Fuel Corporations are fighting for their short-term profits, at the cost of destroying the Earth’s ability to
support life (Just as the Tobacco Corporations were willing to kill their customers for More Profits, for
50 years after the truth about lung cancer was scientifically known). We have the ability to change the
answer to the question “Is there intelligent life on Earth?” to “No.” Can we — the last generations
probably able to save a workable future — choose to accept a little short-term “pain” for the benefit of
our children, their children, and — ultimately — Life on Earth (pretty much every kind)? Only time will
tell.

2. Climate Change is NOT limited to increasing air temperature (and the document talks about this to a
degree). In the Earth’s Web of Life, the first thing you see is that “Everything is Connected.” Every
change in anything creates ripples, large and small, good and bad that reverberate among every form
of life. We've been “civilized” so long that we no longer understand how much our daily lives depend
upon the successful functioning of the Natural World. We only depend upon it for Clean Air, Clean
Water, Fertile Soil, Nutritious Food, Safe Shelter, and all the things it’s always given us for free —that is,
Everything. While we can damage the system by altering ONE thing — which damages everything else -
it often requires that we fix EVERYTHING to repair the damage. We've gotten ourselves deeper into
trouble than one person in a thousand realizes.

3. There is inadequate discussion of the one “Doomsday Trigger” we already know of (and no-telling-
how-many others). Global Warming has thus far been primarily driven by excessive emissions of the
greenhouse gas, carbon dioxide (CO2). However, there is another that — over a time span of 20 years —
has a 72 times the Global Warming Potential of CO2: Methane/Natural Gas, (CH4). We know the
Natural Gas “fracking” success of the last few years. On the surface it appears great. However, in the

chapter. The relative length of the
adaptation vs. the mitigation chapter
should not be taken as a sign of the
relative importance of these topics.




drilling, transport, and delivery of Natural Gas, it leaks away very easily because of its tiny molecular
size. In addition, oil drilling often releases pockets of Natural Gas — which are allowed to leak away if
small, or flared (= burned at the well head) to get rid of it. Unfortunately, Natural Gas leaks slowly but
steadily from every well and coal mine we’ve ever made. And there’s a trigger here: 24% of the Earth’s
land area is covered by Permafrost (plus shallow Arctic seas), which formed over what was, in the
distant past, often swamps or waterlogged land. Over the centuries, some of the vegetation trapped
under the permafrost has slowly decayed, releasing Methane as a breakdown product. Fortunately, the
permafrost has kept this methane in. However, as the atmospheric temperature rises, the permafrost
is beginning to melt all over the world (think northern Canada, Alaska and Siberia), which allows the
previously frozen ground to leak growing amounts of methane, to contribute to more global warming
(which cause more methane to be released, etc...). That is a dangerous feedback loop, and we don’t yet
know what we don’t yet know. Unfortunately, once enough Methane escapes, it can overwhelm the
effects of the CO2 we could have controlled, and Global Warming then increases, totally beyond our
control. Thus far, there’s been nary a word about methane in the public media. Why? (Would the Fossil
Fuel Corporations have anything to do with that?)

4. Two sections: Mitigation (= 26 pages) and Adaptation (= 51 pages) display a significant, unacceptable
bias. The Fossil Fuel Corporations have repeatedly stated: “Global Warming — Just Adapt to it.” This
allows them to rake in more profits longer, but leaves the Earth in much worse condition when we are
finally forced to fix the problems. Clearly, the Earth, humanity, and the potential to survive the
problems we’ve created via the growing emissions of CO2 from burning fossil fuels would be easier to
solve (and increase our odds for success) if we concentrated on eliminating the problem as quickly as
possible (= Mitigation), instead of ignoring the root problems for now and try to work around them (=
Adaptation). Thus there should be a much greater emphasis on Mitigation than Adaptation. This is
easily checked by looking at the number of pages devoted to each subject. We would hope that the
Mitigation discussion was taken much more seriously than the Adaptation discussion — thus more
pages devoted to Mitigation than Adaptation. Strangely, it is exactly the opposite: 51 pages vs. 26
pages = nearly twice as many pages on Adaptation than Mitigation. One must Wonder IF (no, actually
Know), that there was and is excessive influence by the Fossil Fuel Corporations. For them to succeed in
swaying this Report’s emphasis and conclusions to such an obvious extent is absolutely NOT
acceptable. THE REALITY OF THIS BIAS (and its visibility in paragraphs throughout the report) DAMAGES
THE CREDIBILITY OF THE ENTIRE REPORT. The report must NOT play down the problems ahead, it MUST
tell the truth as clearly as possible. This should be encouraging action to STOP Climate Change instead
of ever pretending that we have time to waste .

Tom

Wood

In “Appendix: NCA Climate Science — Addressing Commonly Asked Questions from A to Z”

Question “A,” pp 1057: 1 (I will use this symbol to refer readers to the end of the second paragraph in
my General Comments — throughout these comments.) The problem is first noted here, which I'll leave
in this once {) Twice in the discussion of this answer you confuse the readers with “or natural changes
such as variations in the energy from the sun” type comments. This is a common ploy used by Deniers
to make people think Climate Change is “just a natural change.” It isn’t, and it’s disappointing that the
report supports an idea that has been disproven time and again. The report’s Figure 12, pp 1075, shows
that Global Temperatures and Variations in the Sun’s Energy move in opposite directions, which makes
it obvious that Solar Variations are NOT the cause. If it must be discussed, tackle Milankovi¢ cycles
head-on, driving the ancient glacial cycles. Otherwise, please drop this —it’s irrelevant and confusing to
people who are trying to understand what IS happening now. Is the report attempting to explain and
deal with Climate Change or provide cover for the Fossil Fuel Corporations? Seriously, | think the report
should do it’s best to make the answers clearer, not add to the present confusion.

Appendix
:NCA
Climate
Science -
Addressi
ng
Common
ly Asked
Question
s from A
toZ

The comment contains several factual
errors. For instance, solar variations
are an important factor in explaining
part of the observed climate change,
although as the human contribution
increases it becomes less and less
important. In Question H, we have
added more information on solar
variation.

The commenter is reading far too
much into simple words like "shift"
and is missing the entire point of the
CAQs that the climate system is a
complex system composed of both




Question “C,” pp 1062: In line 7 you refer to “periodic variations” in the Earth’s orbit. That’s correct. In
line 12 you say “shifts” in the orbit, which implies an orbital “jump,” which is incorrect. Please use
“periodic variations.” In lines 14 — 16 the report discusses “much warmer” temperatures than scientists
expect “over this century.” There’s nothing special about “this century” — if we don’t act NOW, there
may not be many humans left by the end of this century. We are steadily becoming mired ever deeper
in a swamp of Delay. Please reword.

In Figure 4, pp 1063 (and Figure 32, pp 1110): Since it’s ultimately CO2 that causes warming, multiply
the Y axis by (16+16+12)/12 = 3.6667, to convert the weight of Carbon to the weight of Carbon Dioxide.
This would change the 8000 million metric tons of C, to 29.333 Billion metric tons of CO2. Redoing the Y
scale in increments of 5 billion tonnes CO2 (to a maximum of 35) would then be appropriate, more
relevant and direct. Include more recent data. We must not try to sugar coat the mess we’re making for
ourselves.

In Figure 5, pp 1064: The “Medieval Warming Period” is marked, but doesn’t really fit the data. This is
the same problem that “Mann et al. 2008” had; this period was not worldwide, and affected different
areas at different times.

Question “D,” pp 1065: 1 See note above. Analysts (such as the B.E.S.T. Study) report that solar forcing
doesn’t actually appear to contribute to observed global warming of the past 250 years.

Below Figure 8, pp 1068: The report says: “The lack of warming in the Southeast and in the Midwest
and Great Plains summers is unusual in a global context, and has been dubbed the ‘warming hole.”” |
live in the Midwest now (after living all over the U.S.), and 2011 and 2012 were extraordinarily hot and
dry. Residents of Missouri, Nebraska, Kansas, Colorado, Arizona, New Mexico and Texas suffered
record-breaking, extreme heat and drought, and wildfire-outbreak summers. We are not in a “warming
hole.” [Actually, this graphic doesn’t match similar graphics from other sources; it doesn’t even agree
with Figure 9, pp 1069. Please use more recent and accurate data.]

Figure 9, pp 1069: This report is coming out in 2013. Please update this graphic through 2010. (It also
confirms that there was no lack of hot weather anywhere except perhaps the Southeast.)

Question “F,” pp 1070-71: Please either drop the pictures of the five climate scientists or include a
short explanation of what they did to add to our understanding of Climate Change.

Question “G,” pp 1072: It’s already been said that CO2 is only 0.028% of the atmosphere. Explain that
CO2 is a strong greenhouse gas instead of trying to make it “feel big” by comparing it to “16 billion blue
whales,” etc. Figure 11, pp 1073: The Natural and Human-Enhanced graphics are misleading and
confusing (Is CO2 really spreading from the stratosphere into the troposphere? No.).

Question “H,” pp 1074, line 2: I and I “Changes in energy from the Sun were an important driver of
the Earth’s climate in the past — before humans overwhelmed natural causes.” Line 8: | believe “...the
Sun can explain less than 0.1% of the increase...” is far more accurate, certainly since 1980.

Question “I,” pp 1076: Why not tell them how it’s actually done; the changing balance between the two
isotopes of carbon: 12C and 14C? Biologically-sourced CO2 contain a mixture of 12C and 14C. However,
14C is radioactive with a half-life of 5,730 years. 14C decays out within = 60,000 years; thus the CO2

natural and human forcing factors. No
action is taken from this comment.
The weight of CO2 vs. Carbon is
irrelevant to its impact; emissions are
typically expressed in units of Carbon.
E: Figure on temperature trends
(Question E): While conditions in a
given year may be dramatic, climate
change is typically defined as long-
term trends occurring over multiple
decades. The temperature trends
shown in the figure and related text
are based on data recorded over the
length of time listed in the figure
caption.

Figure of regional time series of
decadal average temperature change:
the graphic has been updated to the
latest data.

F: The figure with images of scientists
has been corrected, the title changed,
and a caption added.

G: Text revised for better clarity. We
also modified graphics for the stylized
representation of the greenhouse
effect, and revised the caption.

H: This statement from the
commenter "the Sun can explain less
than 0.1% of the increase..." is far
more accurate, certainly since 1980."
is simply wrong. Consult the literature.
We have added more information on
variation in cosmic rays caused by
changes in the Sun.

Text of CAQ L has been revised, and
the sentence has been removed.

I: We appreciate the suggestion, but
space is limited. Isotopes and their use
in climate science is a complicated
topic. We do not feel it is necessary to
explain this topic to answer this
frequently asked question.

J: The figure has been replaced. The
new figure now compares the natural
and human contributions to climate
change, so very different from
previous figure but easier to
comprehend. We believe that the use




from burning multi-million-year-old fossil fuels contains NO 14C. The massive amount of fossil fuel-
sourced CO2 we’ve added (that has no 14C) lowers the atmospheric balance of the 14C/12C mixture,
providing an estimate of the amount of fossil fuel burned.

Question “J,” pp 1080: If the carbon isotope process is too hard to explain, why do the “peer review”
discussion to “explain how scientists are (Trained? | didn’t know | was being “trained,” | thought | was
free to look for the truth) able to ultimately find the truth. Also, Reality is very good at weeding out
Mistakes.

Figure 15, pp 1081: | think this is a “snow-job” graph. Do you really think a General Audience is going to
learn anything from this? There’s way too much scientific “density.” And please don’t use SW and LW —
use Visible light and Infrared (heat) radiation.

Line 4, pp 1082: Does the report always (Need Source)? The writers of this report are intelligent people,
capable of independent thought — | don’t believe it’s necessary to “Source” every word. They are not
writing a journal article.

Question “L,” pp 1085, line 6: It clear what needs to be said, but “Because sea ice is simply frozen
seawater” isn’t true — it’s freshwater frozen out of the sea — harder to explain. Maybe use the ice cube
floating in a glass of water analogy — then you could stick to the truth. Unfortunately, the
upper/circular part of Figure 18, pp 1086 will be meaningless to most, and please skip the GRACE
explanation of measuring the quantity of ice by measuring the change in gravity — too obscure.

Figure 20, pp 1090: Every researcher | know works in °C. Perhaps you’re using °F because it's more
familiar to an American audience. It expands the apparent temperature rise (which | think is good, but
this report seems to lean toward making things “not look too bad”). If you go with °F, please be
consistent (Figure 8, 14, 16... are in °C).

Figure 21, pp 1092: Perhaps this is a good time to discuss the faster warming over the poles. This
greatly reduces the temperature difference driving the weather “heat engine” [the difference in
temperature between the equator (where the hot air rises) and the poles (where the cold air falls)].
With less energy driving them, jet streams are weaker and swing sloppier (taking warm air farther
North, and cold air farther South), and may stall for longer periods than in the past.

Question “R,” pp 1096: Computer “models” used to design airplanes are totally different than weather
models. Hot potato; hard to explain, and unlikely to be believed (Even | don’t believe the explanation —
and drop the “solar variability” 1 —it’s irrelevant in the human-induced heating we have today). And
it’s followed by Figure 24 that seems to prove (by the differences in color/areas to a casual observer)
that models don’t work. If computer models are so great, why has the model of Arctic September Sea
Ice Extent Melt been horribly wrong since 1978, yet still broken?

Question “S,” pp 1098: “It is impossible to predict the future with absolute certainty.” Very profound,
but a little heavy. How about: “Predictions are never perfect, but they serve as an excellent guide.”
This finally discusses the mechanism for the Methane Feedback Runaway that could overwhelm the
CO2-induced Climate Change that humans can potentially handle; a Doomsday Trigger, and we don’t
know at what temperature it trips (or has it already?).

Figure 25, pp 1099: This graph of Global Average Temperatures (8.5 °F max by 2100), is very similar to

of “training” to describe the imparting
of technical skills (or even scientific
expertise) will be understood by most
readers.

Comment on sourcing: Detailed
sourcing is required as per the NCA
process.

Figure on evaluating ice loss (Question
L) has been replaced by new figure
showing time series of ice mass loss
from the two major ice sheets..

Figure of U.S. temperature projections
(Question N): It was decided early on
in the assessment to use American
units as the standard so that the
report can be more readily read by the
American public.

Figure on blocking of jetsream
(Question 0): has been replaced.

R: We agree regarding the reviewer's
comment about airplanes and have
replaced that text. However, the
impact of solar variability is an
important aspect of climate that is
evaluated by models; we are retaining
that text.

S: After consideration of this point, we
still feel the existing text is clear and
accurate.

Figure on average global temperature
projections (Question S): Mid-latitude
land surface areas are projected to
warm to a greater extent than the
global average. Uncertainty ranges
have been added to the figure.

Figure on tipping points (Question T):
We have revised the caption for clarity
of this stylized map. Also, methane is
not the only concern from permafrost
melting. The figure already has
permafrost and tundra loss. The
reviewer was asking for more detail
than deserved for something so
uncertain.

Figure of risk matrix for climate tipping
points (Question T): This figure has
been eliminated and the text
expanded to discuss a few key tipping




Figure 20, U.S. Average Temperatures (11.3 °F max by 2100); | wonder why the U.S. Average is 2.8 °F
higher than the Global Average, but that isn’t discussed. The Red/Yellow/Green curves are for different
scenarios (e.g., how much emissions are lowered, and when), but 2 of the 3 are hotter with the recent
models, than with the older models (i.e., the older Red scenario [dashed line] reached 7.1 °F, while the
latest [solid line] model reaches 8.4 °F; an extra 1.3 °F anticipated as we understand the process
better); another time that Reality is worse, faster, than first estimated.

Figure 26, pp 1100: | believe that “Permafrost and Tundra Loss?” should be changed to “Methane Leaks
from Melting Permafrost and Tundra Loss.” There is a dependable Ozone Hole over Antarctica, a
smaller Hole over the Arctic “sometimes,” but there is NO Ozone Hole over southern Scandinavia.

Figure 27, pp 1102: Where is the “Runaway Methane Feedback” Tipping Point? Since Methane is
already leaking, Temperatures keep rising, and this can overwhelm our control of Climate Change, it
belongs in the upper right corner.

Question “U,” pp 1103: Because if allowed to increase, this could destroy most life on planet Earth.

In Figure 27, pp 1102: You specifically mention “Permafrost and Tundra Loss?” in Figure 26. This is the
perfect place to discuss the effect of methane leaking through melting permafrost (and the strong
feedback loop). The GWP (Global Warming Potential) of methane is now recognized as 72 times that of
CO2, considered over 20 years. With CO2 currently at 392 and Methane at 1.8 ppmv: The effective CO2
GWP of Methane = 1.8 x 72 = 129.6, thus 129.6/(392 + 129.6) = 24.8% of the combined GWP is already
from Methane, and rising. A recent, more comprehensive analysis of permafrost soils (Tarnocai, et al.,
Global Biogeochemical Cycles, 27 June 2009: Vol. 23 Issue 2, DOI: 10.1029/2008GB003327, “Soil
organic carbon pools in the northern circumpolar permafrost region”) found much more carbon
trapped in and under permafrost than previously recognized; 1400 to 1700 GtC (Gigatonnes of Carbon).
This trapped carbon represents more carbon than currently exists in all living things, and twice the
carbon already currently in the atmosphere. Clearly, if/when this methane escapes faster, Climate
Change from CO2 that humanity does control could be overwhelmed by methane released due to the
higher temperatures we allowed. If/when that happens; we can do nothing to stop the temperature
rise.

In Figure 32, pp 1110: You show six wedges to consider for CO2 mitigation (based on the 7 wedges
originally discussed by Pacala, Socolow, Kuuskraa, et al., 2004). A recent article in Science (Eli Kintisch,
Science 11 January 2013:Vol. 339 no. 6116 pp. 128-129, DOI: 10.1126/science.339.6116.128, “Climate
Study Highlights Wedge Issue”) discusses the probable need for 19 to 31 wedges to actually accomplish
this reduction now.

points.

U and Figure on tipping points: There
remain major uncertainties about the
amount of methane and carbon
dioxide that will be released from
melting.

Figure on stabilization wedges
(Question X): the stabilization wedges
figure has been updated.

Tom

Wood

In “Appendix: The Science of Climate Change”
Line 26, pp 1117: Change the end to:”... heat-trapping gases, smog, and soot.”

In Figure 3, pp 1123: Considering the recognition of the Melting Permafrost/Escaping Methane
feedback loop (and your sentence on line 5-8 of pp 1125 (“Atmospheric amounts of methane leveled
off from 1999-2006 due to temporary decreases in both human and natural sources, but have been
increasing again since ...”) it seems worthwhile to mention the much stronger effect of methane (and
its increase starting in 2007) than it might at first appear. A recent, more comprehensive analysis of
permafrost soils (Tarnocai, et al., Global Biogeochemical Cycles, 27 June 2009: Vol. 23 Issue 2, DOI:
10.1029/2008GB003327, “Soil organic carbon pools in the northern circumpolar permafrost region”)

Appendix
:NCA
Climate
Science -
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ng
Common
ly Asked
Question
s from A
toZ

These comments are all from the
Appendix on Climate Science, not the
Commonly Asked Questions.. Many
responses have been provided on
specific comments made on Chapter 2
and to both Appendices that address
these concerns.




found much more carbon trapped in and under permafrost than previously recognized; 1400 to 1700
GtC (Gigatonnes of Carbon). This trapped carbon represents more carbon than currently exists in all
living things, and twice the carbon already currently in the atmosphere. Clearly, if/when this methane
escapes faster, Climate Change from CO2 that humanity controls could be overwhelmed by methane
released due to the higher temperatures we allowed. The report also notes that CO2 is increasing
0.5%/year —it’s actually 0.52% AND ACCELERATING.

Line 9, pp 1126: You say: “Methane lasts for approximately a decade.” Not true. It has a half-life of 7
years, but never ceases to exist. It’s still 25 times as effective a green-house gas as CO2 over a 100 year
period.

Somewhere the report should discuss the recently recognized fact that the increasing temperature is
not due to the “Rate of CO2 Emissions” but (because CO2 takes hundreds of years to break down) is
due to the Cumulative CO2 We’ve Added.”

It should also discuss the differences between the Northern Hemisphere and the Southern. (Lag time in
gas transfer.)

In Figure 6, pp 1128: While | suspect this graph lacks a vertical scale because it would alter the icon
placements, it seems appropriate to include an Altitude Scale if possible. But perhaps the clarity is
worth the missing scale.

Page 1153: Please don’t attempt to explain GCM models unless you’re going all the way. As it is, this is
very confusing to anyone unfamiliar with the techniques/uncertainties and it leaves one wondering
why bother?

In Figure 34, pp 1175: Please use different Colors/Line-Width/Intensities to clearly identify the Data
with its Source. The Arctic graphic also has inadequate resolution and discussion. Neither is currently
readable (although the rising permafrost temperatures are critical warnings that deserve further
discussion).

Pages 1181 thru 1193: This makes me seriously question whether the purpose of this report is to
educate, or to have one’s papers referenced. There is a time and place for 13 pages of 155 references,
but is this it?

Tom

Wood

In Chapter 18, Midwest (where | live); the report states under Key messages:

1. [In the next few decades, longer growing seasons and rising carbon dioxide levels will increase yields
of some crops], though {those benefits will be increasingly offset by the occurrence of extreme events
such as heat waves, droughts}, and floods. In the long term, combined stresses associated with climate
change are expected to decrease agricultural productivity, (especially w/o significant advances in
genetic and agronomic technology).

My comments: In the lines above: The comments in “[ ]” are completely irrelevant, compared to the
effects of extreme temperatures in “{ }” seen throughout the growing season, and especially at critical
times (such as pollination — with no pollination, there is no grain). And this is here NOW, not In the
Long Term. The comments in “()” offer — at best — false hope. Yes, the seed companies are pushing
“drought-resistant” seed, but these grains are no better at handling the extreme temperatures — the
plants still literally cook in the fields. And if the temperature isn’t high enough to cook the plants in the
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After consideration of this point, we
still feel the text is clear and accurate.
1. USDA data suggest increased yields
of virtually all crops over the last 60
years - with technology (in the
broadest sense) being a driver, but the
increase in growing season and CO2
fertilization effects can not be
discounted. In the longer term - as we
state - the benefits of longer growing
season and CO2 fertilization may be
offset but we can not discount the
possibility of further technological
advances. Thus we feel our phrasing is




fields yet, give it a few more years. This is not going to stop, or slow down. In fact, it will rise faster (i.e.,
the rate of temperature rise is accelerating!). 4. [The Midwest has a highly energy-intensive economy
with per capita emissions of greenhouse gases more than 20% higher than the national average]. {The
region also has a large, and increasingly utilized, potential to reduce emissions that cause climate
change}.

My comments: Yes, the Midwest does use more fossil fuels than other areas because this is where the
bulk of the farm food production takes place, which supplies most of the food eaten in the U.S., as well
as many other areas of the world. In fact, our farm yields are so high because we use huge amounts of
chemicals (mostly petrochemicals made from some type of fossil fuel): For farm machinery to work the
soil and seed; plow, disk, plant, cultivate, harvest, dry, and transport; For Fertilizers; For Pesticides and
Herbicides; Etc. If you count it up fairly and comprehensively, about 90% of our food depends indirectly
upon the burning of fossil fuels. If you take away the fossil fuels (directly and indirectly) used in
producing food, nearly 90% of the world’s population would starve. (As we run out of cheap oil, coal
(and tar-sands oil) we can’t afford to burn because it adds so much more CO2 when it’s burned, and
natural gas (which sounds great if you ignore the 72 x CO2 GWP [Global Warming Potential] and the
leakage of methane from every step; drilling, fracking, transport and burning).

The fact is we are in deep trouble. We sure shouldn’t be wasting time arguing about whether Global
Warming is real. IT IS. But the Fossil Fuel Corporations and all their customers (= Us) don’t want to
change anything. But maybe, just maybe, humanity can get their act together in time to keep from
changing the answer to the question “Does Earth have any intelligent life?” to “NO.”

Saying “{The region also has a large, and increasingly utilized, potential...}” is an outright lie. Geez, |
hope I’'m wrong, but pretending something magical (ethanol?*) is going to come along and provide a
fossil fuel replacement is a great pipe dream, but | don’t see it, at all. I'm an engineer, and they always
work from a “worst-case scenario” to try to eliminate or minimize the coming problems. And corn
ethanol is definitely a worst-case product.

* If one does a full/comprehensive/thorough/honest assessment of creating corn ethanol, it takes
more oil that it produces equivalently, and leaves the atmosphere in just as bad a shape (if not worse)
than burning the oil would have done. Unfortunately, the people making money off the stupid but
politically useful ethanol idea are financially unable to make an honest assessment — their bank
accounts forbid it. Without “free government money” it would quickly die.

appropriately cautious. This matter is
of course also discussed in the
agriculture chapter (see key message
#1 of that chapter).On point 4, we
state the Midwest is a key agricultural
region, and that does contribute to the
relatively high GHG emissions, and
food security is addressed in Chapter
6.

On the matter regarding renewables,
we would respectfully disagree. We
refer not only to ethanol but also, for
instance, to wind energy. Data from
the American Wind Energy Association
indicate that in Indiana alone has 1.4
GW of installed capacity. The
equivalent number of homes Indiana
wind farms powered at the end of
2012 was 325,000, and the wind
energy deployment means
approximately 2.3 million metric tons
of carbon dioxide emissions are
avoided annually.

Environ 28. 1009 We thank the commenter for this
mental Adaptati editorial comment and have
u.s. Protecti ||Editorial: The word "an" should be inserted between "of" and "ongoing", or "forum" should be plural. |jon incorporated it.
on
Agency
28. 1010 We thank the commenter for this
. Adaptati comment. The point of the case study
Environ . . . .
on is that it has provided the right venue,
mental . . . . . . . . . .
. |[Wasn't the Colorado River basin water allocation agreement just renegotiated to allow for increased right format, with the right
u.s. Protecti I - . .
on flexibility across dry and wet years? Seems worth discussing here. stakeholders and decision makers to
make the flexibility happen. From our
Agency

understanding, the Colorado River
Compact has not been renegotiated




among the seven U.S. states in the
basin, per se, but two recent policies
have addressed the issue the reviewer
raises about allocation of Colorado
River water during drought: the 2007
Interim Guidelines on Lower Basin
Shortages and Coordinated Operations
for Lake Powell and Lake Mead, and
the 1944 Water Treaty with Mexico
recent amendment via Minute 319 in
the 2012 pact with Mexico on new
rules for water sharing. We have
added these to the list of other
adaptations at the end of the page
case study.

28. 1013 Thank you for your comment. Volpe
Environ Adaptati National Transportation Systems
mentall In this entire sub-section "Volpe National Transportation Systems Center" is cited often, and should be on Center reports are ,Clted Properly and
U.S. Protecti . L . . often here. To retain clarity, we feel
abbreviated and/or have the citations consolidated to avoid repeats. . o
on that it is fine to leave the citation
Agency name in full. As such, no change has
been made.
Environ 28. 1013||10 ||Thank you for your suggestion. The
mental Adaptati authors have removed the
u.s. Protecti ||"(Pilot Project)" is redundant and should be deleted. on redundancy.
on
Agency
Environ 28. 1013|{18 ||We thank the commenter for this
mental Adaptati editorial correction and have
u.s. Protecti |[Change "...greenhouse gas (GHG)" to "GHG" - defined previously. on corrected this.
on
Agency
CRITICAL COMMENT: All the traceable accounts indicate that the new information and remaining 28. Thank you for your comment. The
uncertainties and assessment of confidence in the evidence are not applicable. This is a serious Adaptati authors already acknowledged that
problem that needs to be rectified. While the key messages here do not involve quantitative data that ||on this is an active area of research. The
can be evaluated for uncertainty and confidence intervals in the usual analytical manner, leaving these chapter and the key messages
blank implies one of two things - that the findings here are beyond question based on available conclude that adaptation planning has
Environ ||information, or that they are opinion and therefore not subject to evaluation of certainty or begun, and some actions taken,
mental ||confidence.Each of the issues here are present to different degrees; not all adaptation efforts face the although a comprehensive evaluation
u.s. Protecti ||[same level of impediments, not all are equally difficult to evaluate, not all provide the same level of of "success" cannot yet be made.
on "other" societal benefits. There is, therefore, necessarily some level of uncertainty (even if it cannot be Metrics of success have not been
Agency ||quantified) associated with these key messages. At a minimum, these sections should explain that such defined. Based on the available

differences exist, but that the weight of evidence supports the key messages with a level of certainty
that warrants their inclusion.Regarding the issue of "new information," it must be recognized that,
although previous NCAs have not included an adaptation chapter, there have been advances in
developing approaches to design, evaluate and implement adaptation strategies. As currently written,
this suggests that there has been no new information on adaptation in the period since the previous

information about adaptation planning
and actions, the authors are
attempting to describe these actions in
detail and give a sense of the extent of
these actions across the Nation. As




||NCA, which is not correct.

||such, no change has been made.

28. Thank you for your comment. The text
CRITICAL COMMENT: The key message here (KM4, p. 1017) does not seem to be clearly supported in Adaptati on the Northwood forests and NIDIS
Environ ||the text. The traceable accounts do not clearly demonstrate the connection between the key message |[jon case studies support this key message
mental ||and the information presented in the chapter. This needs to be improved considerably.There are likely and there is supporting text in the
u.s. Protecti ||to be conflicts among the different societal goals that can be addressed via adaptation measures. Such chapter. As such, no change was
on complexities are critical to successful implementation of adaptation approaches, but there is really no made. Regarding the second
Agency ||clear section in the chapter in which to make this point, which highlights the lack of a clear connection recommendation, text was added to
between the key message and the underlying text. the section on "planning, assessing
and selecting options".
Environ An additional reference that should be included in Table 28.7 is Jantarasami, L. C., J. J. Lawler, and C. W. 28. . 28.7 1005 Thank you for suggesting this
mental o . . L . Adaptati reference. It has been added to the
US. Protecti Thomas. 2010. Institutional barriers to climate change adaptation in U.S. national parks and forests . on chapter.
on Ecology and Society 15(4): 33. [online] URL: http://www.ecologyandsociety.org/vol15/iss4/art33/.
Results of this study are apply to the first four barriers listed in the table.
Agency
Appendix||32 1110 We have updated this figure and
:NCA corrected misspellings in the legend.
Climate
Science -
Christop Addressi
her Miller ||“enhandling” should be “enhancing” ng
Common
ly Asked
Question
s from A
toZ
29. Chapter now focuses on research for
Environ ||[This chapter lays out 7 research goals that are fairly comprehensive and given enough specificity to be ||[Research assessments, directed to USGCRP and
mental |juseful. The chapter could 1) better clarify the extent to which the rest of the draft NCA is informing the ||Agenda others.
u.s. Protecti |[research gaps and goals stated in this chapter; and 2) discuss and clarify more who the audience is for
on intended to be for the stated research objectives (e.g., USGCRP, individual federal agencies, the Climate
Agency |[lacademic research community, all of the above). Change
Science
Appendix 1113||29 ||The commenter makes a value
:NCA judgment that is for elected
Unfortunately, the discussion of geoengineering avoids the issue of whether certain research should Cll‘mate repre§entat|ves to decide, not the
. > - . . . . . Science - technical authors of the NCA3.
even be done due to ethical considerations (e.g., the dubious ethics of large-scale climate engineering Addressi
Christop Miller field experiments) but simply calls for additional research to explore feasibility. Certain research should ng
her not be condoned and this will require international and institutionalized oversight to determine. This Common
type of governing framework does not exist now. If climate change does further accelerate, there will ly Asked
be intense pressure for a quick, engineering "fix", which itself could be disastrous. .
Question
s from A
toZ
US Environ ||[This question of how rapid current climate change is compared to historical climate change is an Appendix 1062|122 ||We have clarified the difference
h mental ||important one, but the language is not always used very precisely: distinguishing between global and :NCA between the current rate of




Protecti ||regional, between the past 100 years and the next 100 years, and acknowledging the uncertainty in Climate temperature increase (which is
on reconstructed temperatures are important. Our understanding is that rate of current global Science - unusual, but has likely occurred in the
Agency |[temperature change is very unusual in the context of the past several thousand years, but may or may |(|Addressi past), projected future rate of
not be unprecedented, whereas the rate of projected climate change over the next century would ng temperature increase (higher, if
almost definitely be unprecedented - clarify text, particularly about this nuances. (note that the Common carbon emissions continue on their
comparison to the average rate of change post-glacial maximum is not perfect, as presumably there is ||ly Asked current pathway), and the rate of
uneven warming over that span so that some centuries of that warming would have been faster than ||Question movement of carbon from the
the average) s from A geologic sink to the atmosphere
toz (through extraction and burning of
fossil fuels) at a rate which far exceeds
natural rates.
Appendix 1065|120 ||The topic sentence of the paragraph
:NCA was revised to incorporate this
Climate suggestion.
Environ Please be clear about global vs. U.S. comparisons - this paragraph seems to mix the two. Also, "this Science -
mental h . " . Addressi
US. Protecti decade was characterized by the warmest winter..." - does that mean that the average winter over the ng
decade? And the sentence, "On an annual basis, the 2000s were the warmest..." doesn't make sense -
on . Common
shouldn't that be "On a decadal basis"?
Agency ly Asked
Question
s from A
toZ
Appendix 1066 The figure depicts decadal averages,
:NCA so it would be logically inconsistent to
Climate include data for just 2012. The last bar
Environ Science - is for the period 2000 to 2010.
mentall Can this chart use updated data through 2012, since it seems fairly simple to produce with available Addressi
u.s. Protecti ng
data?
on Common
Agency ly Asked
Question
s from A
toZ
Appendix 1066 The caption was revised to incorporate
:NCA this suggestion.
Climate
Environ Science -
mental Addressi
u.s. Protecti ||Please note the period over which the average temperature was determined. ng
on Common
Agency ly Asked
Question
s from A
toZ
Environ ||Our impression was that most of the scientists who prefer "climate change" to "global warming" do so ||{Appendix 1067||2 We thank the reviewer for the
u.s. mental ||because climate change involves more than just temperature. There is a warming of global average :NCA observation. We added an additional
Protecti ||surface temperatures, which is what "global warming" implies: even in areas which have not seen Climate sentence to make the point suggested




on warming in the past century, it is likely the contribution of GHGs has been a warming one that was Science - by the comment.
Agency ||counteracted by natural variability or aerosol emissions. Addressi
ng
Common
ly Asked
Question
s from A
toZ
Appendix 1067||13 ||The sentence has been modifed. The
:NCA NOAA Technical Report series, NESDIS
Climate 142, provided an analysis of decade-
Envi Sci - to-decade ch for the CMIP3
nviron Please double check that it is accurate to assign a "likely" rating to "some decadal periods will be cooler clence . o-gecage ¢ ange.s orthe .
mental . " . Addressi models. We have included this as a
. |[than the preceding decade". Is there any analysis (for example, based on CMIP3 or CMIP5 runs) to back
u.s. Protecti . L. . . . . . . . ng reference at the end of the text.
this up?This is particularly important since this was not discussed in the body of the Assessment or in
on ) . . Common However, we have also removed the
the Climate Science appendix. s N
Agency ly Asked likely" language as we have not
Question quantified the probabiities.
s from A
toZ
Appendix||11 1073 The graphics have been redrawn and
:NCA the caption revised.
Climate
Environ Science -
mental ||Please reconsider this figure: on the left, it looks like GHGs are limited to the very top band of the Addressi
u.s. Protecti ||atmosphere, while on the right they are distributed throughout the height of the atmosphere. This ng
on gives a very misleading picture of the changes in atmospheric concentrations of GHGs. Common
Agency ly Asked
Question
s from A
toZ
Appendix 1118 The appendix has its own key
: The messages relating to the discussion in
Sci h of it tions. Th dix i
These Key Messages differ from those in the Our Changing Climate chapter. Further explanation would clence .eac ot its sections. 1he appen' xis
. . of intended to add to what was discussed
. be helpful. Together, the Report Findings and these two sets of Key Messages constitute a lot of . .
Christop||. .. ; e . . Climate in Chapter 2, not generally to cover
Miller  ||(somewhat overlapping) take-home messages — difficult for the casual reader to sift through. Putting .
her . . . . Change the same materials. Some of the key
these messages in some sort of collective context, or at least explaining what each set uniquely . . ’
. L . messages are indeed overlapping with
contributes, would smooth report navigation and elicit the correct reader response. ) .
those in Chapter 2, especially where
we felt that further explanation was
needed about key issues.
Appendix 1074|125 ||The text has been revised to
Environ :NCA incorporate this suggestion.
mental ||Please add the modifer word 'only': e.g., "...were only controlled by natural factors..."Also note the Climate
u.s. Protecti ||error in verb form: "...global temperature over the last 50 years were controlled by..." Either Science -
on "temperature" should be plural or "were" should be "was". Addressi
Agency ng

Common




ly Asked

Question
s from A
toZ
It is not clear what the message is on the paleo records. Is it that the maximum temperature change Appendix 1133||1 We have heavily revised the paragraph
experienced over the entire paleo record is only 0.9 deg F (which is not true and is obviously not the : The relating to paleo analyses and added
Christop Miller point intended) or that the rate of change has been less than what we are now experiencing? If it is the ||Science additional information to address
her latter, 0.9 deg F over several decades (admittedly, there have been periods of abrupt change in the of reviewer questions and concerns.
paleo record) is actually faster than the rate experienced over the last 100 years. So, as written, the Climate
statement does not support the intended point about the uniqueness of recent changes. Change
Appendix||12 1075 We have redone this figure. We thank
:NCA the reviewer for the ideas.
Climate
Environ It might be useful to note that the "W/m2" regarding "Energy from the Sun" is not directly comparable Science -
mental N N . . . o Addressi
Us. Protecti to "W/m2" from GHGs. It is our understanding that the former is W/m2 from the sun at a point in ng
space at the distance of the Earth, which, to be comparable, should be divided by 4 and multiplied by
on . . Common
0.7 as that is the actual radiation absorbed per m”2 of the Earth's surface.
Agency ly Asked
Question
s from A
toZ
Appendix 1134||14 ||Text has been inserted to distinguish
:The external and internal sources of
Christop Miller The authors should describe the difference between external and internal natural variability when Science natural variability.
her making a statement about internal variability over thousands of years. of
Climate
Change
Appendix 1089||9 Reductions in short lived climate
:NCA forcing agents could lessen the
Climate increasing temperatures over the next
Science - decade or so. However, because they
Addressi are short lived, the effect is only
Environ ng temporary and the long lived
mental ||What about short-lived climate forcers? A large change in sulfate or black carbon emissions could Common greenhouse gases dominate after a
u.s. Protecti ||potentially alter the course of climate change over the next couple of decades in a way that CO2 ly Asked few decades. More information has
on emission changes cannot. Question been added to the section for
Agency s from A clarification. We have also added more
toZ information to Question Z on the
potential to reduce the rate of
temperature rise by reducing
emissions of methane and black
carbon.
Appendix 1164||16 ||This is a typo. The text has been
Ez;ﬂstop Miller  |[The period for the new climate normals is incorrectly stated as 1981-2000, instead of 1981-2010. .Sziz(rice revised to correct the date.

of




Climate

Change
Appendix||33 1112 Yes, there is a cumulative emissions
:NCA constraint. The figure caption has been
Climate modified to include that information.
Environ Science -
mental |[The caption claims that these are two examples of "reductions of 80% below 2000 levels by 2050" and ||{Addressi
u.s. Protecti ||yet there must be some kind of cumulative emission constraint as well, since the 2050 emissions are ng
on not, in fact, the same between the two scenarios. Please clarify. Common
Agency ly Asked
Question
s from A
toz
Appendix 1168||18 ||This has been corrected.
:The
Christop Miller ||“Elsner et al (2008)” should be “Elsner et al 2008)” Science
her of
Climate
Change
Appendix 1113||2 The sentence clearly states that
:NCA "emissions" refer to "carbon dioxide
Climate and other heat-trapping gases". We
Environ Science - have added more information to
mental Addressi Question Z on the potential to reduce
u.s. Protecti ||Do the emissions discussed here include both gases and aerosols? If so, please clarify. ng the rate of temperature rise by
on Common reducing emissions of methane and
Agency ly Asked black carbon.
Question
s from A
toz
The goal of adaptation is characterized in the report as (p 984): "can society manage the unavoidable Thank you for the suggestions. We
and avoid the unmanageable." It is certain that there will be both unavoidable and unmanageable have attempted to summarize the
aspects of climate change. Model projections underestimate observed change. The report contains a information in the report in a clear
lot of good information but the information is dispersed over many chapters. It requires some effort to way in the Executive Summary and Key
bring it together for a "complete picture" of change as it evolves over space and time. Fig 29 in the CAQ Findings. The final report will also be
chapter is an attempt in one diagram to summarize, at least qualitatively, expanding impacts as accompanied by a Highlights
temperature rises.lt is difficult to define what is dangerous interference in the climate system. | can document that should provide a clear
Christop anticipate a stakeholder asking the simple question: What will happen if the average U.S. temperature sna.pshot for a reader on different
her Miller |lincreases by 5-6 deg F by 2050 (A2 scenario)? The answer cannot be precise but a ballpark estimate can regions, sectors, and crosst chapter

be provided of how this tremendous injection of energy ripples, or crashes, through the physical and
biophysical systems. It would be instructive to show at least two scenarios/snapshots: (1) what does
the U.S. look like in 2013? and (2) according to the A2 scenario, what will the U.S. look like in 2050
(which is not that far away — one generation)? The picture that emerges will have many components:
temperature and precipitation extremes, intensifying storms, coral bleaching, forest
degradation/migration, agricultural stresses and displacement, sea level rise/land submergence,
erosion, water scarcity and competition, sea ice reduction with little understood consequences for
regional and remote weather and climate, arctic fish and animals and their changing and challenging

issues. The report summarizes
observed climate information (2013)

and projects impacts in the future
under the A2 and B1 scenarios.




||habitats, the spread of wildfires, disease emergence.

Page 1127 Figue 5: Warming and Cooling Influenceslust a tip to help in ease of reading and avoid foveal ||Appendix 1127 We have redone the figure and the
vision confusion: : The caption. Good ideas.
Science
H WITTE rotate the figure one quarter turn clockwise: of.
Climate
That puts the 12 labels for the "influences" in a horizontal Change
reading position.
Appendix 1128 Not clear what advantage this would
: The provide to the discussion. No change
Sci to text.
H WITTE ||minor suggestion: a reference to figure 15 might help here? O(:ence otex
Climate
Change
Perhaps of ease of reading, place an "F" with the numbers? Appendix 1129 This figure has been replaced. The new
: The figure is consistent with NCA standards
That labeling makes it unnecessary to have the vertical text along this y axis.1.5F Science for figures.
of
1F Climate
Change
0.5F
H WITTE
OF
-05F
-1F
-1.5F
Appendix 1130 The grid box scale of this map is too
:The coarse to see the details for the
1130 Fi 8T ture Trends:
Page lgure ¢ Temperature frends Science southeast U.S. However, Fig. 2.7
. . ) of (Observed U.S. Temperature Change)
Past Century, Past 30 YearsThe text above the figure, lines 1-6, are not very clear: Climate in Chapter 2 has much higher
Ch luti dsh thi
"some parts of the U.S. Southeast"... figure shows a tiny blue square over Louisiana. Maybe qualify ange resolution and shows this mor.e
what "some parts" means?The caption: "Surface temperature trends...." clearly. We have referred to Fig. 2.7 at
' ' this point in the text. We have added a
H WITTE Maybe this is a place to suggest WHY there has been an acceleration of temperatures? Maybe a short phrase notlng that the écceleratlon of
. temperature increases is a result of
note to explain . . .
the acceleration of increases in
h trations. Al
why there was "no data", or why we have more extensive data for the last 30 years (satellite gree.n ouse ga,s concentrations. AA1s0,
. the issue here is one of methodology.
observations?) . -
The MLOST product involves infilling
which substantively smoothes the
Wh ing th h ?
y are we seeing these changes trends. So, the cooling of the SE US
gets modulated / smoothed in MLOST




vis-a-vis the USHCN (land only)
gridding method. The revised figure
has two blue gridboxes - one also in TX
- and shows SE trends to be
insignificant but this is a real
methodological artefact / issue at play.
We have added to the caption
explanation that the coarse resolution
of the maps does not capture small-
scale details associated with, for
example, coastlines or mountains. On
the data gaps - the MLOST dataset
smoothes within a reasonable (about
1500 mile radius) distance of a data
constraint so the data is incomplete
where there is no data within a
reasonable distance.
Page 1131, Figure 9 Appendix|(9 1131 The report will be published as an
: The interactive pdf document. This will
This is a very important and useful figure with all of the "fingerprints" shown. Seems a shame to cram ||Science have a feature that one can click on a
all this informative detail into such tiny and hard to read graphics. of particular graph and it will provide a
H WITTE Climate pop-up display of that graph for better
Perhaps use two full pages. And perhaps repost, or at least reference, figure 15, page 1140, which is Change visibility.
visual representation of the variables. This would make use of effective left and right brain learning
techniques. The weblink, http://www.ncdc.noaa.gov/bams-state-of-the-climate, is perhaps more
information than a user would browse through: 218 pages of a full climate report. Perhaps there is a
middle path: a 1-4 page contextual description of the 10 indicators?
Environ Appendix 1120||2 The text has been revised for better
mental Suggest that there should be a clearer distinction between regional changes and global changes, since ||: The clarity.
. ||the human dominance is clearer on longer timescales and larger geographic scales. And natural Science
u.s. Protecti - . e o
on variability that involves shifting heat back and forth can be larger than natural variability that changes ||of
the net heat content of the planet. Climate
Agency
Change
. Appendix 1120||16 ||The sentence has been rewritten for
Environ : The clarity.
mental ||It seems to be a stretch to say that Fourier's discovery of the greenhouse effect was "validated by Science
u.s. Protecti ||observations" by Tyndall. A better phrasing might be along the lines of, "experiments an 1859 showed of
on that carbon dioxide had the right properties to be a greenhouse gas." Climate
Agency Change
. Appendix 1120||19 ||The sentence has been revised.
Environ - The
mental ||Please reconsider the phrase "radiate much of the energy back." Saying "half of the energy" would Science
u.s. Protecti ||work better, or replace it with some language about slowing the release of heat to space. Also clarify of
on "They" - "These gases..." would be clearer. .
Agency Climate
Change
|U.S. ||Environ ||Is Lacis et al. really "observational"? Our understanding is that the relevant conclusion from that paper ||Appendix|| ||1121||6 ||The review comment is correct. The




mental ||was based on GISS ModelE. Also, please be more precise regarding whether "heat-trapping gases" : The lead-in to the reference has been
Protecti ||includes or excludes water vapor. E.g., "heat-trapping non-condensing gas" or "long-lived heat-trapping||Science modified for clarification.
on gas" or even an explicit "heat-trapping gases other than water vapor account for between 26 and of
Agency (|33%..." Climate
Change
Environ Appendix||2 1122 We appreciate the suggestion, but
mental : The space is limited. We have added this
US Protecti Would it be possible to use a figure which includes land-use carbon? When looking at human influences||Science point in the caption (it is already
e on over the past 300 years, land-use is significant (if more uncertain than fossil). of discussed in the text of the section).
Agenc Climate
gency Change
CRITICAL COMMENT: It would be very helpful here to note why we are concerned with increasing levels||Appendix 11201 A sentence has been added to the text
Environ ||of GHGs. The current description seems to indicate that warming is a good thing, keeping the planet : The to make this point clearer. In addition,
mental ||from becoming "a frozen ball of ice." The phrase, "causing the planet to warm" is quite benign- Science a paragraph has been added to discuss
u.s. Protecti ||[sounding. A note about evolution of natural systems and design of human systems within fairly narrow ||of the general concerns about a changing
on temperature bands and the rate of change in the climate would be very helpful here to put the Climate climate.
Agency [lwarming in some context.This point does not seem to be included in the key messages for this Change
appendix, so would be best included in this early discussion.
. Appendix||3 1123 The reference was miscopied from
Environ . .
mental : The what we had originally. This has been
US Protecti Our understanding is that Khalil et al. only addresses methane in the 80s. What are the sources for the ||Science corrected.
e on other two gases as well as the more modern methane measurements? of
Agenc Climate
gency Change
. Appendix 1125|1 The sentence has been revised for
Environ P
:The clarification.
mental T . . - . . - .
. ||Does "mainly" refer to agricultural emissions alone, or is it also intended to include activities related to |(|Science
u.s. Protecti . . .
on fossil fuel use and waste disposal? Please clarify. of
Agenc Climate
gency Change
Appendix 1125|4 AR5 is not yet published. We have
Environ :The revised the text to show a range of 55-
. o . .
mentall 70% seems high: the draft IPCC AR5 chapter on biogeochemistry estimates that 45 to 65 percent of Science 65% based on the previously published
U.s. Protecti atmospheric methane emissions are from human activities of IPCC AR4 and Dlugokencky et al.
on P ’ Climate (2011). We also add a reference to
Agency Change Rigby et al. (2008) about the detected
increase in CH4.
. Appendix 1143|122 ||[Thank you. We have revised the
Environ
mental :The sentence.
. |[Matthews and Zickfeld looks at eliminating both heat-trapping gases AND aerosols... sentence should ||Science
u.s. Protecti . . .
on be adjusted to be consistent with that. of
Agenc Climate
gency Change
Environ |[The RCP atmospheric concentration figure could be significantly clarified. As currently shown, it Appendix||17 1146 We have revised the figure to show
u.s. mental ||indicates distinct boundaries in concentration ranges between the different pathways. Is this : The lines rather than areas.
Protecti ||appropriate? It seems as though there is likely to be some overlap. Perhaps a set of bars showing the |[Science




on final concentrations with uncertainty ranges could be included to the right of the CO2 concentration of
Agency |[[figures. Otherwise, for example, it is difficult to know what the actual range of possible concentrations ||Climate
in 2100 is for RCP 6.0 except that it must be at least as large as the visible yellow area (and possibly a Change
lot larger). It is helpful that in the SRES figure, some of the stacked bars are translucent, but in the RCP
figure none of the bars appear translucent. This approach would also add more information to the
temperature figures, where the sensible decision was that showing only 2 scenarios was as much
information as could be included.
Appendix 1148||1 This comment is inconsistent with the
:The current state of the science on this
Environ Science topic. RCP6.0 is closest at 2100 to
mental These figures make it appear as if RCP8.5 is similar to A2, and RCP6.0 is similar to A1B: however, if one ||of SRESA1B. RCP4.5 is closest to SRESB1.
U.s. Protecti looks at Rogelj et al. 2012 (https://edit.ethz.ch/iac/people/knuttir/papers/rogeljl2natcc.pdf), looking ||Climate RCP8.5 is indeed close to SRESALFI,
on at temperatures it would be more appropriate to compare RCP8.5 to A1Fl and RCP6.0 to B2 (see Table ||Change except that A1Fl is undersampled.
Agency 3 in the paper). Hence, the most accurate statement is
that RCP8.5 is on a higher trajectory
than SRESA2 (which is adequately
sampled).
Environ Appendix 1152||6 The text has been revised to
: The incorporate this suggestion.
mental Science
u.s. Protecti |[Note double comma after "Instead" of
dency Climate
Change
We recognize that this paragraph is trying to debunk the notion that models are "tuned" to reproduce ||Appendix 1152||13 ||Deleted one of the statements that
Environ historical climate trends and to differentiate from statistical fitting approaches... but there are a : The created the perceived contradiction.
mental number of parameterizations in models to describe sub-grid-scale processes that do not derive directly (|Science Also added some additional examples
Us. Protecti from the laws of physics. Suggest modifying the wording here somewhat to try and better capture that ||of of parameterized processes.
on nuance. In fact, the sentence two paragraphs down notes that such sub-grid-scale parameterizations Climate
Agency are based partly on observations, but this almost directly contradicts the sentence that states that Change
processes are simulated without any assumptions derived from observations. The discussion needs to
clarify when such parameterizations are used and why.
Appendix||29 1167 The published research provides mixed
: The results regarding changes in the entire
Environ "relative number of extreme events": Repeating a similar comment regarding figures 2.14 to 2.17 in Science precipitation distribution, while
mental Chapter 2: There are 2 ways to increase extreme precipitation: one is to increase precipitation year- of changes in the extremes tail of the
US. Protecti round (eg, the annual total doubles, and any given day's rain also doubles). The other is to concentrate ||Climate distribution are qualitatively
on precipitation into fewer events (eg, the annual total is the same, but the rain falls twice as hard on half ||Change unambiguous across many studies.
Agency as many days). It would be great to distinguish between these two. Also: the Appendix should cite the These results are an expansion of the
underlying Chapters where there is overlap between the two (and vice versa) figure on observed U.S. trends in
heavy precipitation in Chapter 2. We
now note this in the caption.
The Report Findings distill important
Christop The relationship between the Report Findings and the Key Messages in the chapters should be results that arise from the National
her Miller ||explained. Are the Findings reflective of the most significant key messages or a compression of all the Climate Assessment. They do not

key messages into a smaller number of overarching statements?

represent a
full summary of all of the chapters’ Key




Messages, but rather a synthesis of
particularly noteworthy conclusions.
Text has been added to the Overview
and Report Findings to explain the
relationship between the Report
Findings and the Key Messages of the
chapters.

The title of Figure 5.1 is somewhat misleading because the graphic depicts only potential vulnerability ||5. 5.1 199 We have added qualifying language
of transportation infrastructure under one possible future SLR scenario. A more appropriate title would ||Transpor concerning low-lying roads.
be “Possible Future Flood Depths along Mobile Bay with Rising Sea Level” or something along those tation
Environ ||lines. The Figure is an interesting example of future risk, but does not provide support for section’s Key
mental ||message that climate impacts “are reducing the reliability and capacity of the U.S. transportation
u.s. Protecti ||system” in the present. The caption should also make clear that the map indicates the typical water
on depth above ground elevations (assuming that this is what ADCIRC Depth Range means) since flood
Agency [|maps usually show the surge relative to sea level. The map legend is in meters but the caption talks
about a 30-inch rise, making it difficult to know which is the relevant map color to focus on. Finally, the
caption should acknowledge that not all roads would be flooded if they merely run through low areas
since some are built above flood levels.
The caption (“Note”) for Table 5.1 should be revised. First, it refers to Table 1 instead of Table 5. 5.1 206 Thank you. We have clarified the
Environ 5.1. More importantly, it should also more clearly state how these categorizations of likelihood and Transpor substance and form of the matrix.
mental magnitude were determined. Are they merely “Illustrative Risks” of national impacts that were tation
US Protecti extrapolated from one regional study of NY/NJ (McLaughlin et al.) by either the NCA authors or by the
e on McLaughlin et al. group (or some other group)? Are they based on some other underlying peer-
Agenc reviewed studies cited in McLaughlin et al.? (If so, those should also be cited here) Without
gency appropriate caveats or explanation, a reader could misconstrue this table as definitive conclusions from
McLaughlin et al. regarding future impacts.
Environ 5. 5.5 207 We have included maintenance in the
mental |[The first column of adaptive "strategies" should include incorporating climate change into maintenance|({Transpor list and made a change to the title.
u.s. Protecti ||cycles. That is different from new facilities or retrofit (e.g. different blend of asphalt). Are we sure that |jtation Thanks for the good suggestion.
on these examples are "strategies"? They appear to be tactics or options.
Agency
7. 274 We can report the actual number and
N . . . . Forestry years for this projection. The Smith et
This sentence asserts the maximum projected forest biomass as a percent of consumption. It does not . .
. . - N al (2012) paper from which this
state the timeframe for this projection to take place. Also, it is in the context of total US energy . .
. ; : . estimate derives does not report the
consumption, though that number is not given, so these percentages are not useful in terms of .
. . . . . percentage but rather gives the actual
magnitude. Without absolute numbers given, percents have no context and thus telling your audience .
. . . . numbers. The Billion Ton Update (BTU
Environ |that our biomass consumption could replace 30% of our petroleum use lets us know that the potential .
. . L . . or Perlack et al. 2011) involved
mental ||is large (knowing US petrol consumption is large), but still not relative to any actual numbers for
. hundreds of researchers and several
u.s. Protecti ||context. .
workshops. The BTU was designed to
on displace 30% of the U.S. energ
0 .
Agency [|Lastly, this is based on one study only, do others have the same estimate (or similar estimate can be P ¥

derived from other studies)? For example, does the range of estimates in the USFS 2012 (RPA 2010),
cited elsewhere in this chapter, line up with this? Perhaps a range of estimates of future bioenergy
potential (rather than as a percent of curret emissions) from a variety of studies would be more
useful/better here. "

consumption by providing one billion
tons annually (from 2012 to 2030) of
feedstock from the contiguous U.S.
This is equivalent to 16 billion gallons
per year (BGY) of cellulosic biofuels
and 4 BGY of advanced biofuels. The




USDA was a major contributor to the
BTU and so its numbers are consistent
with the report (Perlack 2011).
Specifically the BTU used the 2007
forestry RPA 2012-2030 timeline (as
noted on page 4 of the BTU). The BTU
does give the results of several
scenarios (for example figure ES-1 on
page xxii of the BTU gives estimates
based on three different prices for
forest biomass), and we have included
those ranges in this report.

8. 297 ||19 |[|No change. We do not have any
Environ Ecosyste refereed studies to support this
mental There does not seem to be any discussion of the potential for changes in precipitation patterns to ms, assertion.
US Protecti influence species other than fish. It would be appropriate to include any studies that do address Biodivers
e on impacts of changing precipitation patterns on vegetation and other animals, and on ecosystems more ||ity, and
enerally. Ecosyste
Agency g v ¥
m
Services
Environ 16. 550 (|18 ||The text has been revised to
The sentence states that the NE experienced "almost no snow" during the winter of 2011-2012, but . . )
mental . . Northeas incorporate this suggestion.
. ||says parenthetically that there was a costly storm around Halloween. Is the Halloween event included
u.s. Protecti . . .
on as part of the 2011-2012 season totals? This sentence overlooks the opportunity to discuss the need to
understand both annual totals as well as extreme events.
Agency
Environ 16. 555 (|1 The text has been revised to
mental ||Are citations available within the peer-reviewed literature rather than citing two articles from the New ||Northeas incorporate this suggestion.
u.s. Protecti ||York Times. If these do not exist, does the information meet information quality standards for this t
on assessment?
Agency
Environ 18. 622 (|11 ||After consideration of this point, we
This sentence is awkward - "The combined effects...are the primary threats..." This seems to say that . . . . P
mental . . . . N ; Midwest still feel the existing text is clear and
. |[the combined effects forms the primary threat. Using the plural, "threats", seems to imply that the
u.s. Protecti . Lo . L . . accurate.
on three effects form the primary threats individually as well as in combination. Please revise to clarify.
Agency Perhaps: "The primary threat to...ecosystems is formed by the combined effects of...."
Environ 27. 966 (|16 ||We have edited the text to
The discussion of IAMs should also include policy interactions (range of policies at the federal, state, . .
mental . . . . . . . Mitigatio incorporate these concerns.
. |land local levels) as considerations in IAMs. As suggested in the following sentence, it is also important
u.s. Protecti . e . . . n
on to study the costs and effectiveness of mitigation and adaptation efforts in tandem instead of as two
separate policies. This point may be worth stating more explicitly.
Agency p p p Y g plhcitly
. . . . . 28. 994 ||3 We thank the commenter for this
Environ ||It would be good to note the role of insurance and reinsurance companies here. These companies may . . .
. . . . . . Adaptati suggestion. We noted the detailed
mental ||also play a role in state and local government adaptation planning. If possible, it would be ideal to . .
Al . . . . on example of Munich Re in the Table
u.s. Protecti ||include examples of private sector adaptation efforts and influences. There is at least anecdotal L
. . . . . 28.5. Due to our word limitation, we
on evidence that one state is purchasing reinsurance to enable the state (Alabama) to more effectively .
o . are not able to include more
Agency ||distribute risk.

examples.




If we look at the yearly plot of the world's temperature, what effect do we see when there is an El
Nino? La Nina?Leaving the squares, triangles, diamonds in, connect these dots with a continuos line to

Appendix||10 1132 The trend periods are chosen to match
Page 1132, Figure 10: Precipitation TrendsPerhaps add a sentence or two about the context of the two ||: The those in the preceding temperature
H WITTE versions: what do we see in the 1979-2011 image that is significant. What does this pairing mean? Science plot so readers can directly compare
of the two. We have assessed trend
Readers are looking how to make meaning of their world. What is one take-away here? Climate significance in the revised figure. The
Change text has also been revised.
. The statement below is not entirely correct based on the graph shown in Figure 9.2. The highest value ||9. 9.2 336 The authors agree with this comment
Environ ||. . . “ i
mental |IM the U.S. is 24 days and values above that actually occur in Canada not the U.S. “Ragweed pollen Human and have revised the text as
US Protecti season length has increased in central North America between 1995 and 2011, by as much as 13 to 27 ||Health suggested.
e on days in parts of the U.S., in response to rising temperatures.” Consider revising as: “Ragweed pollen
Agenc season length has increased in central North America between 1995 and 2011, by as much as 13 to 27
gency days in parts of the U.S. and Canada, in response to rising temperatures.”
Re: El Nino Appendix 1134 Added an explanation of the
: The heating/circulation coupling in Key
Seems like a great opportunity to add a short additional perspective to the mis-understood ENSO. Science Message 3.
of
Why are the changes in ocean temperature distribution Climate
Change
"usually associated", "increasing the amount of wind shear", "associated with dry conditions", "typically
H WITTE ||associated"
(lines 27-32)? Is it the warm waters or the effects of the warm waters?
Perhaps add a sentence or two about the teleconnective shifts in large convective areas and resulting
jetstream patterns?
Perhaps use figure 11, page 1135: La Nina and El Nino Patterns with additional elements?
Page 1135, Figure 11 La Nina and El Nino PatternsThe graphic (in western cultures) reads from left to  ||{Appendix||11 1135 Figure caption has been changed to
right: : The conform to the usual left-to-right
Science progression.
La Nina, then El Nino. of
Climate
H WITTE ||But the caption reads the graphic from right to left. Change
(minor, but unnecessary awkwardness)
A meteorologically attentive reader probably understands the symbolism of jet and rain cloud, but
perhaps a short explanatory sentence in the caption would help others?
Page 1136, Figure 12: Warming Trend and (EFFECTS) of El Nino/La Nina(conditions)Seems like this could||Appendix|{12 1136 Figure and caption have been
be drawn for easier comprehension. How do we make this a faster mental process? : The modified. "GISTEMP Land-Ocean
Science Index" has been removed. We have
What is "Index" in the title "GISTEMP Land-Ocean Index"? of revised the caption to incorporate this
H WITTE Climate suggestion.
Isn't is a temperature anomaly? Change




show that this is a plot of actual annual temperatures anomaly (see figure 7, page 1129, NASA GISS
plot, or figure 13, page 1137) and then draw in dashed (- - - -) red and blue lines the trends for El Nino
and La Nina. And then add the caption what this figure shows: For an El Nino year the average increase
in the world's temperature is

0.x degrees.
Page 1137, figure 13: Long-Term Warming and Short-term variation. Appendix|13 1137 A sehtence has been added to the
: The caption stating that natural modes of
H WITTE ||Caption: Would it be helpful to list within this caption a few of the short term variables that contribute Science Va”ablht,y such as ENSO often account
to the flatness of the temperature plots: ENSO, PDO, etc?Question for the caption: What is the time Of, for the differences between §hort—
. . . Climate term trends and the underlying long-
period length generally needed for climate trends detection? 30 yrs? 50 years?
Change term trend.
Page 1140, figure 15 Appendix||15 1140 The figure has been replaced for
: The greater clarity. However, the observed
Key Message 4: Human-induced increases in atmospheric levels of heat-trapping gases are the main Science trend will not be included on this
cause of observed climate change over the past 50 years. Human Influences Apparent in Many Climate ||of figure — it would make this way too
VariablesPerhaps add a second line to each variable about the observed trend to give context? Climate complicated. Regarding the title of the
Change figure, the authors still feel that the
Upper Air Humidity Glaciers Sea Level Ocean Heat Content text is clear and accurate as written.
H WITTE increasing melting rising increasingRichard Mayer's Cognitive Multimedia Learning Theory posits that
the sun, the seal, the fish, trees, and deer are distracting elements: not necessary or relevant to the
figure, especially the sun. Doesn't the title, "Human Influences Apparent in Many Climate Variables"
imply direct influences?
Are humans influencing the precipitation, or are they influencing the atmosphere, and the warming of
the atmosphere results in changes in precipitation? Do we need little more attention to word-smithing
the title?
Perhaps: "Changes in Climate Variables as a Result of Humans Altering the Atmosphere"
Environ A glossary is provided with the final
mental report.
u.s. Protecti ||It would be helpful to have a list of acronyms and abbreviations.
on
Agency
Thank you for the suggestion. While
Environ we have attempted to revise the
mental report to reduce duplication and
u.s. Protecti ||[The document can benefit from further coordination among chapters, so as to avoid duplication provide links between chapters, we
on still think there is some value in some
Agency repeat material, because readers may
not review the entire report.
Environ ||It is unclear how to distinguish between climate change impact and loss of service in the built Thank you for the comment. We have
US mental ||environment. The report appears to attribute the notable failures as the result of climate change, attempted to highlight risk-based
h Protecti ||without examining the fundamental causes in planning and engineering standards or in a higher level framing and the importance of
on management policies. Proper discussion is necessary, because the loss of service can be a result of decisions throughout the report.




Agency ||climate change, improper/outdated practice, or a combination of them. The report discusses that
vilnerability is influenced by many
factors.
CRITICAL COMMENT: Although we recognize that this report has not yet gone through a formal peer Thank you for providing detailed
review and that process may address the following issues, we would like to emphasize the importance comments in the chapters. In addition
of review editors ensuring that factual assertions have been verified to ensure that (a) referenced to the full public review, the NCA was
sources do indeed say what the public review draft says that they say, and (b) the referenced source is reviewed by a panel of the National
a reliable source for the type of information for which it is being cited (e.g., the methods used to derive Academies. The authors of the NCA
the information are clearly explained and reviewed). In several cases, a specific fact is asserted in the Report have written it based upon a
Environ ||report, referencing a long report as the source, but without a page number. In some cases it is variety of sources, all of which were
mental ||impractical for a reviewer to determine whether the cited report cited actually says what the public assessed under Guidance on
u.s. Protecti ||review draft says it says. Another consideration is that in some of these cases, it is clear that the report Information Quality Assurance to
on is a secondary source for the information, and possibly not a reliable source because it is focused on a Chapter Authors of the National
Agency ||different topic. A third consideration is that when one is able to find the page where the assertion is Climate Assessment: Question Tools
made, it sometimes turns out that the number is based on an unpublished study without any (2/21/2012), to assure for each source
explanation about assumptions of whether it is reliable, or presentation of the methods by which it was (1) utility, (2) transparency and
derived. Overall, attention should be paid to ensuring that USGCRP is not citing from an unpublished traceability, (3) objectivity, and (4)
manuscript or from a different report that in turn relies on that same unpublished manuscript. A final integrity and security. All sources were
consideration is that in some cases, the public review draft appears to misquote the document it is assessed for IQA compliance.
citing. Details are provided in each chapter as needed.
Environ 3. Water Reference included.
mental ||Please consider "Estimating Monetary Damages from Flooding in the United States under a Changing Resource
U.S. Protecti ||Climate," C. Wobus, M. Lawson, R. Jones, J. Smith, and J. Martinich, J. Flood Risk Manage (2013) in S
on revision of the chapter. Manuscript provided to NCA Office.
Agency
ant;/r:;::] Please consider "Climate Change Adaptation Cost in the United States: What Do We Know?" F. i?:léptati I:fz:zxcoeuff:sr gzz;zudg(jg:;tlon. This
. ||[Sussman, N. Krishnan, K. Maher, R. Miller, C. Mack, P. Stewart, K. Shouse, and B. Perkins, Climate Policy ’
u.s. Protecti . ) . on
on (Accepted 2013) when revising the chapter. Copy of the accepted manuscript has been provided to the
NCA Office.
Agency
Appendix 1137 A sentence about this period has been
:The added to the caption of the figure on
H WITTE Since the "skeptics" often use the world temperatures span of 1998 to 2012 (cherry picking to be sure) |(|Science long-term warming and short-term
perhaps a sentence or two relating this particular trend might be helpful? of variation.
Climate
Change
Appendix||16 1141 The report will be published as an
Page 1141, figure 16 :The interactive pdf document. This will
Science have a feature that one can click on a
H WITTE . . . . . . . . o .
Only Human Influence Can Explain Recent Warming.This is a very interesting detailed set of graphics. of particular graph and it link to a version
Too bad thay are all squeezed in onto one page. Climate with better visibility.
Change
Appendix 1143 Text changed to incorporate this
H WITTE |[|small point: "over the past few centuries"would "few" be 2,3 or 4? .Sziz(rice suggestion.

of




Climate

Change
page 1144 line 9-17: Clouds, Albedo, Carbon dioxideMight it help give context to give a sentence or two Appendix 1144 Additional context has been added to
. . . : The the text as requested.
about how about 70% of the earth is covered by clouds at any one time; and how high clouds act to Science
H WITTE |[lwarm by absorbing outgoing radiative energy from the earth and that low clouds as as parasols that of
reflecting the warm solar energy and act in general to cool the earth. Albedo: perhaps add a little Climate
context with a mention of what is happening to the Arctic sea ice?
Change
Have we explained the variables used in these graphs somewhere? Appendix||17 1146 The caption has been expanded to
:The include more information.
Al6, A18, A2, 8.5,4.5, 2.6 etc Science
H WITTE of
Do these numbers have units, definitions? Climate
Change
Maybe put in caption?
Appendix||18 1148 A sentence has been added to explain
) ) :The that the scenarios are discussed under
page 1148 figure 18Do we need to reference a spot where readers can find . . .
H WITTE Science KeY Message 5andin Fhe figure on
definitions of the variables: SRESA2, A1B, RCP 8.5, 6.0, 4.5, etc of Emissions, Concentrations, and
Climate Temperature Projections.
Change
page 1135, figure 21 Appendix||21 1135 This comment does not refer to that
: The figure.
H WITTE good figure showing complex variables z;ience
(maybe use a little large text for ease of reading.perhaps the addition of Trenberth's radiative budget of||Climate
the earth would be helpful here? Change
Appendix||23 1157 Added statement to caption explaining
: The the changes in volume.
H WITTE page 1157, figure 23Not sure what the volume of slanting columns represent, or why they are slanting. (|Science
A descriptive phrase or two in the caption might help understanding. of
Climate
Change
4. Energy 180 Increased natural gas production and
Environ Supply the hydljaulic frac.turing engrgy .
mental |[Recommend that the report acknowledge the revolution currently underway in the U.S. in the oil and and Use prod.ut.:tlon technique are discussed in
. . . . . . L detail in Chapter 10: Water, Energy
u.s. Protecti ||gas extraction sectors with hydraulic fracturing and horizontal drilling technology (commonly referred
on to as "fracking"). ancll .Land Use.A.statem.ent on thfe
Agency resiliency benefits of diversification of
natural gas sources has been added to
the chapter.
Environ ||In order to provide a clearer summary message concerning the time frame for sea ice disappearance, |[22. 762 The text has been revised to
mental |lkey message should note that projections of seasonally ice-free Arctic waters could occur considerably ||Alaska incorporate this suggestion.
u.s. Protecti ||earlier than 2050 (ice-free Northern waters by the 2030s, p. 762). The present statement that "Summer||and the
on sea ice is receding rapidly and is projected to disappear by midcentury" fails to signal the fact that a Arctic

Agency

range of estimates exist and that under some scenarios, the ice could disappear much earlier.




Environ 22. 764 |9 While the comment suggests a good
mental o . . . L Alaska specific example, the authors feel the
. |[Recommend that the implications of ice disappearance for commercial shipping and resource . .
u.s. Protecti . . . . and the existing examples are appropriate and
extraction be summarized in greater detail. .
on Arctic adequate.
Agency
Environ 22. 771 ||6 Due to the size of the topic, and the
The report would be enhanced if the release of methane and CO2 as a consequence of permafrost loss . P
mental . . . . . Alaska page limit for the chapter, we focused
. ||were described in greater detail. It would be helpful to note the potential volume of carbon release in .
u.s. Protecti . . S - . . and the on broad trends rather than delving
terms of anthropogenic emissions, not just in terms of atmospheric levels (which may be perceived as . -
on . . Arctic too deeply or providing such a level of
small since we measure them in ppm). o
Agency specificity.
Environ 22. The text has been revised to
mental Alaska incorporate this suggestion.
. ||[Where appropriate, the text should note that melting of the permafrost could release pollutants, such P ge
u.s. Protecti and the
as mercury, that had been sequestered. .
on Arctic
Agency
Environ 1. There is a section on scenarios in the
mental Executive Context and Background section of the
. |[It would be useful if the Executive Summary described in summary detail the various climate change . g
u.s. Protecti . . o Summary Executive Summary.
on scenarios that appear in the body of the report, beginning in Chapter 2.
Agency
Environ 1. 4 14 ||The word "dramatic" clearly implies a
mental Executive change of pace, so no change is
US Protecti It would be useful to note the pace at which sea ice decline is occurring, particularly the projections Summar needid herr)e €
e on that the Arctic could be seasonally ice-free by the 2030s (see Ch. 22). ¥ '
Agency
1. 6 17 ||For a public audience, the word
Environ Executive anthropogenic is not helpful; however,
When saying "emissions," it would be useful here to add a sentence or two to identify the types of .p & . P .
mental . . . o . Summary the point about multiple kinds of
. ||lemissions referred to. At times, it appears that only carbon dioxide is being referred to rather than the L . .
u.s. Protecti ) . . . ) . . emissions is well taken. Information
full suite of emissions, particularly BC and other short-lived climate forcers. Also consider whether it
on . N o o " has been added about other types of
would be useful to insert word "anthropogenic" before "emissions. L . .
Agency emissions in two places in the Exec.
Summary.
Environ 1. 9 12 |[This sentence is focused on
mental ||[This sentence could be strengthened by noting that it is not just coastal ice that is melting but the Executive infrastructure, so the existing language
u.s. Protecti ||entire ice cap on a seasonal basis. And a result is opening up the potential sea lanes that can be used Summary is appropriate.
on for tourism and commerce.
Agency
24. 841 (|40 |[The chapter focused on broad trends
- . . . . . Oceans for the topic. We refer those
Rising temps and loss of ice are well described in the sections above. Colder temps are not described . .
. . . . . . . . and interested in a deeper treatment of
Whitney||Gray (not directly anyway, there is discussion of thermal layering, loss of mixing, etc). | think this impact . . . o
. . e s s ” . Marine the topic to the provided citations.
(lingering cold bottom temps) needs to be clarified in the “Rising Temp” section above.
Resource
s
24. 842 ||9 The text has been revised to
Whitney||Gray Clarify - is this in an attempt to find colder water? . . )
Oceans incorporate this suggestion.




and

Marine
Resource
s
24. 842 (|25 ||After consideration of this point, we
Oceans still feel the existing text is clear and
. Loss of coral cover does not automatically mean a loss of three dimensional cover. It takes time for the (|land accurate.
Whitney||Gray .. . - . .
reef framework to disintegrate. Maybe a timeframe or better description needs to be included here Marine
Resource
s
24. 842 ||128 |[The text has been revised to
I think it needs to be clarified that bleaching is a condition brought on by stress. High temps are one aorfjans incorporate this suggestion.
Whitney||Gray stressor that can cause bleaching, but not the only cause. Extremely low temps, poor water quality, etc Marine
can also cause bleaching.
Resource
s
24. 842 ||128 |[The text has been revised to
Needs clarification. The text should state the term “zooxanthellae” and elaborate a bit on the Oceans incorporate this suggestion.
Whitney||Gray relationship (i.e. explain “partner”; eg. “Zooxanthellae, a symbiotic algae which lives in the tissues of and
corals and provides nutrients to the coral...”). Bleaching occurs when the coral expels its zooxanthellae. ||Marine
The zooxanthellae have color which is what makes coral look colorful. Resource
s
24. 842 (|30 ||The points the comment raises are
Clarify how bleaching kills corals- Bleaching kills corals because they essentially starve to death. Oceans beyond the scope of this chapter.
. Bleaching also causes them to be more vulnerable to disease which can cause their demise. Also, corals ||and
Whitney||Gray . . . . . .
often recover from bleaching. In Florida, we typically have seasonal bleaching events which do not Marine
cause mass mortalities. Resource
s
Key messages 3Methane and CO2 gases are released when permafrost melts, leading to additional 22. Due to the size of the topic, and the
warming. However, this same warming leads also to enhance biological activity (greening of the tundra)||Alaska page limit for the chapter, we focused
and more growth of brush has been documented. While is does not affect the methane budget, it is of {|and the on broad trends rather than delving
importance for the CO2 balance, as additional CO2 is absorbed due to enhanced growth.Chapter: Arctic too deeply or providing such a level of
Observed Climate ChangeThe time period on which the global warming is based on in the document is specificity. The text has been revised
60 years. Bowling (1991) was the first to report on the sudden temperature increase in 1976/77 of to incorporate suggestions about
some 3°F, which cannot be directly caused by an increase in the greenhouse gases. Later, Hartmann temporal and spatial variability, with
and Wendler (2005) showed that the change was due to a change in the circulation as could be additional details provided in the
Gerd Wendle [|lexpressed by the PDO index, which caused the sudden temperature increase (see figure): climate chapter (Time period selected

http://climate.gi.alaska.edu/ClimTrends/Change/StateWide_Change_1949-2011_F.pngA sentence
should to be added, that the semi-logarithmic temperature increase, which is to be expected from an
increasing greenhouse gases, can be modified by by decadal or multi-decadal variations due to
circulation changes (e.g Overland et al 1999). Hence, | do like your figure (22.1) which gives the
modeled conditions for longer time periods (30/60 years) for which decadal variations become less
important. These relatively short term temperature variations are also the reason, why the original
SNAP temperature projections for the first decade of this century carried out for many places in Alaska
were not only wrong in magnitude, but even in direction for 90% of the stations.The value given for
warming of more than twice the global value is about correct for Northern Alaska (Wendler et al 2010),

for assessment of climate change;
patterns of variation within and
beyond this time period). The AK
chapter is intended to focus on the
consequences of these changes.
Carbon sequestration is addressed in
the ecosystems chapter (carbon
balance) and in this chapter. Some of
the suggested references are cited in




it is about twice the global values for Interior Alaska (Wendler and Shulski 2009), but substantially less
for the Southeast, where we have the longest measured temperature observations at Sitka starting in
1828. Maybe when discussing the temperature trends, you might mention that the general increase
due to increased greenhouse gases can be modified on decadal or multi-decadal scales. For example,
the 1980's were very warm, warmer than the 1990's and the first decade of the new century (Wendler
et al. 2012). Multi-decadal variations can be long, e.g. the last cold spell lasted from the forties to the
second half of the seventies, more than 3 decades.Projected temperature changeFor the length of
growing season the SNAP program is cited. This program calculates the mean monthly temperatures
for future years. From these predictions, the shift of the date of the freezing point is calculated. Hence,
it represents the time period with a mean temperature above the freezing point . This can be very
different from the length of the growing season. One late frost in spring or one early frost in fall is of
much higher importance than mean monthly temperatures.Disappearing Sea IceThe sea ice decrease in
the Arctic Ocean is incredibly important, especially considering the new minimum there last
September. However, the new maximum sea ice extent in April fro the Bering Sea of the same year
bears some mention, as it too is important to the fisheries and native population.Living on Front Lines
of Climate ChangeErosion is a major problem, and with less sea ice erosion will happen quicker due to
more wave action with the loss of ice, even with unchanged wind speed. Nevertheless erosion has
been happening at a substantial rate even before the majority of recorded warming. Subsea
permafrost extents in areas over tens of miles from the coast, and as permafrost cannot be formed
under water, erosion or sea level rise (or most likely both) has occurred in the past as wellNative
communities:

The Red Dog Mine in Northwest Alaska substantially improved the living conditions in Kotzebue, which
might be mentioned.References:Bowling S.A. 1991: Problems with the use of climatological data to
detect climatic change at high latitudes. Proceedings International Conference of the Role of Polar
Regions in Global Change, 11-15 June 1990, Vol.1, 206-209Hartmann B. and G. Wendler 2005: On the
significance of the 1976 Pacific climate shift in the climatology of Alaska. J. Climate 2005; 18: 4824-
39.Mantua N, Hare S, Zhang Y, Wallace J, Francis R. A pacific 1997: Interdecadal climate oscillation with
impacts on salmon production.Bull Am Meterol Soc 78: 1069-79.0verland J, Adams J, Bond N. 1999.
Decadal variability of the Aleutian low and its relation to high-latitude circulation. J Clim ; 12:1542-
8.Wendler, G., M. Shulski and B. Moore 2010: Changes in the climate of the Alaskan North Slope and
the ice concentration in the adjacent Beaufort Sea. Theor. and Appl. Climatology. 99, 67-74Wendler G.
and M. Shulski 2009: A century of climate change for Fairbanks, Alaska. Arctic, 62 (3): 295-300.Wendler,
G, L. Chen and B. Moore 2012: The First Decade of the Century: a Cooling Trend for Most of Alaska by .

Gerd Wendler, Director | Geophysical Institute
Alaska Climate Research Center | University of Alaska Fairbanks
Fax: (907) 474-7290 | 903 Koyukuk Dr., PO Box 757320

Tel: (907) 474-7378 | Fairbanks, AK 99775-7320 USA |

the central climate chapter (2).

Michell
e

Zilinskas

Overall, I thought that the Coastal Zone Development and Ecosystems Chapter provided credible and
useful information on the challenges that coastal zones in the United States will face due to climate

25.
Coastal

We thank the reviewer for the helpful
suggestion of including more




change. However, | think the chapter might benefit from inclusion of more information on Zone information on opportunities and
opportunities and strategies for addressing these challenges. While some examples are provided, most ||Develop strategies for addressing the
are abstract, and in many cases, the economic and technical difficulties for adaptation to climate ment challenges that coastal zones in the
change impacts are discussed in detail, but potential solutions are only briefly mentioned. As and U.S. will face with climate change. We
information processors, people are driven to learn and build upon their existing mental maps of Ecosyste have incorporated this suggestion
concepts. Concrete information is easier to understand and integrate than abstract information, so ms throughout the chapter now, with
examples of successes in sustainable development and planning of coastal areas would be extremely additional or more concrete examples
useful. In addition, people are more likely to tackle difficult problems that are shown to be solvable. (e.g., in coastal infrastructure section,
That being said, the integration of links to related chapters throughout is a strong, and could help ecosystem section, economics
alleviate this problem somewhat. For example, the section on Adaptation Possibilities for Coastal section).We have expanded our
Infrastructure would benefit from placing a greater emphasis on adaptation possibilities, as the title discussion of ecosystem impacts in the
suggests, rather than focusing on the fact that current infrastructure is inadequate and mentioning that Climate-related Drivers of Coastal
adaptation is necessary. A few more examples of successful adaptation efforts or strategies would be Change section and added in several
worthwhile. Figure 25.5 and the caption describing the renovation of the bridge in coastal Louisiana places throughout the chapter the
helps the reader envision what some of these abstract changes may look like. A few more relevant importance of ecosystem services,
examples, and links to the Adaptation chapter would help. their importance for human welfare
(without becoming too
| also would have liked to see more information in the Ecosystem Restoration section. | think the anthropocentric), and the challenge of
literature on the topic deserves more than a half of a page. Coastal ecosystems in particular provide including climate changes into
many ecosystem services, and restoration can be extremely cost effective. This section briefly mentions ecosystem restoration projects to
that natural infrastructure, in combination with built infrastructure, is a viable option, but it does not ensure that they will be effective for a
give any examples of what natural infrastructure looks like. Elaboration on this topic would give coastal long time to come.We have added a
planners and policy makers ideas for alternative options that they may not have been previous exposed comment on the varying definitions of
to.Similarly, | think that in the Coastal Ecosystem services section (pgs 884-885), it is extremely resilience and our broad
important to stress how valuable ecosystem services really are. They do not take the form of traditional understanding of it in this chapter in a
built infrastructure, so their role in human and natural communities often goes unnoticed. It may be box, with relevant references.
helpful to spend a little more time discussing this topic, as well as emphasizing the huge economic
losses that are occurring due to coastal ecosystem degradation. | would also suggest including some
information on possibilities for ecosystem restoration, as well as success stories that have resulted in
healthier (for humans and coastal organisms alike) and more economically prosperous coastal
ecosystems. Finally, | noticed that coastal resilience was mentioned a number of times, and the term
comes up a lot in climate change discussions. | think that defining “resilience” would be clarifying for
readers.
25. 867 (|17 ||The text in this Key Message has been
Coastal revised in subsequent drafts such that
Zone this phrase no longer exists.
Michell |[... . . Develop
Zilinskas[|Climate change increases RISK exposure...
e ment
and
Ecosyste
ms
25. 25.1 868 The caption has been clarified with a
Coastal pointer to the definition of coastal.
Michell Zilinskas [|A caption would be helpful. Zone
e Develop
ment
and




Ecosyste
ms

Michell

Zilinskas

This sentence is very difficult to read with multiple citations built into the sentence. Consider splitting
the sentence up.

25.
Coastal
Zone
Develop
ment
and
Ecosyste
ms

870

The text has been revised to
incorporate this suggestion.

Michell
e

Zilinskas

The average lay reader may be confused about why precipitation is expected to increase in some areas
and decrease in others. Perhaps some elaboration or a reference to another chapter could be helpful.

25.
Coastal
Zone
Develop
ment
and
Ecosyste
ms

870

18

We appreciate this suggestion, but as
space is limited, we have included a
reference to Chapter 2 for those
seeking additional detail.

Michell
e

Zilinskas

Inconsistencies in the use of the “sea level rise” term. Every box uses “sea level rise,” while the Gulf
Coast box uses “SLR” and “sea-level rise.”

25.
Coastal
Zone
Develop
ment
and
Ecosyste
ms

874

The text has been revised throughout
the figure to be consistent with the
use in the report text (sea level rise).

Michell

Zilinskas

Mid-Atlantic box-words are cut off

25.
Coastal
Zone
Develop
ment
and
Ecosyste
ms

875

The graphic has been revised to fix this
problem.

Michell
e

Zilinskas

Change “The more than 60,000 miles” to “More than 60,000 miles”

25.
Coastal
Zone
Develop
ment
and
Ecosyste
ms

877

After consideration of this point, we
still feel the existing text is clear and
accurate and that the suggested
rephrasing would introduce a different
meaning than we intend.

Michell
e

Zilinskas

With 20 of the 25 largest cities of the U.S. 4 located along coastlines, saltwater intrusion in coastal
aquifers will have widespread impacts 5 (Solecki and Rosenzweig 2012). What are the impacts? Imp