Highlights
Brief printed overview of the report (~80+ pages)
Organized around 12 key findings + regions
Sectors etc. covered in key findings
All chapters represented
Derivative — both text and graphics
Review and production issues

Other products (12-16 page brochure, regional 2-
sided sheets)
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Global climate is changing now and this

change is apparent across a wide range
of observations. Much of the climate
change of the past 50 years is primarily
due to human activities. Global climate
is projected to continue to change over
this century and beyond. The magnitude
of climate change beyond the next

few decades depends primarily on the
amount of heat-trapping gases emitted

Temperature
U.S. average temperature
has increased by about 1.5°F
since record keeping began
in 1835; more than 80% of
this increase has occurred
since 1980. The most recent
s . . decade was the nation’s
globally, and how sensitive the climate is warmest on record. U.S. temperatures are expected
to those emissions. to continue to rise. Because human-induced warming
is superimposed on a naturally varying climate, the
temperature rise has not been, and will not be,
smooth across the country or over time. \ s

Extreme Weather PR pours are increasing in most regions of the U.S., especially over the last three to

Certain types of extreme weather events have become more frequent and inte

during the period since 1900, but
national average, and some areas

n in the Midwest, southern Great Plains,
west, and the Rocky Mountain states have
ing precipitation is projected for the northern U.S.,

experienced decreases.
and less for the we

been most prevalent in the western parts of the country, while the int
has been more prevalent over the eastern parts. Droughts in the South
everywhere are projected to become more intense in the fut c Frost-free Season

The length of the frost-free season {and the
corresponding growing season) has been increasing
nationally since the 1980s, with the largest
increases occurring in the western U.S., affecting
ecosystems and agriculture. Continued lengthening
of the growing season across the U.S. is projected.

Hurricanes
There has been an increase in the over:
and in the number of strong {Category!
North Atlantic since the early 1
hurricanes is projected to conti

ct the amount of

Ice Melt

Rising temperatures are
reducing ice volume and extent
on land, lakes, and sea. This loss
of ice is expected to continue.

the U.S. Other trends in severe sto
numbers of hurricanes and the int
of tornadoes, hail, and damaging tl

Sea Level

Global sea level has risen by
about 8 inches since reliable
record keeping began in 1880. It
is projected to rise another 1to 4
feet by 2100.




Infrastructure across the U.S. is being adversely affected by phenomena associated with
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climate change, including sea level rise, storm surge, heavy downpours, and extreme heat.

Sea level rise and storm surges, in combination with the pattern of heavy development in coastal areas, are
already resulting in damage to infrastructure such as roads, buildings, ports, and energy facilities. Infrastructure
associated with military installations is also at risk from climate change impacts. Floods along the nation’s
rivers, inside cities, and on lakes following heavy downpours, prolonged rains, and rapid melting of snowpack are

damaging infrastructure in towns and cities, farmlands, and a variety of other places across the nation. Extreme

heat is damaging transportation infrastructure such as roads, rail lines, and airport runways. Rapid warming in

Alaska has resulted in infrastructure impacts due to thawing of permafrost and the loss of coastal sea ice that
once protected shorelines from storms and wave-driven coastal erosion (Ch. 2, 3, 5, 6, 11, 16, 17, 18, 19, 20,

22,23,728);

Gulf Coast Transportation Hubs at Risk

Within this century, 2,400 miles of major roadgavare project®

The map shows roadways at risk in the evg
this region inthis century In total, 24% d
are at elevations below 4 feet. So,

evel rise OT

dated by sea level rise in the Gulf Coast region.
B 4 feet, which is within the range of projections for
pwvay miles and 28% of secondary road miles in the Gulf Coast region

National Climate Assessment Chapters: Urban; Coastal; Transp . n; Energy

URBAN SYSTEMS, INFRASTRUCTURE, AND VULNERABILITY TAKL - "~ME MESSASES

hnd adaptive capacity of
at reflect age, ethniggm gd

Ul urban adaptation efforts that focus on infrastructure
face many barriers to implementing and incorporating wider|

wage systems, roads, bridges, and power plants,
gand in need of repair or replacement. Rising sea

vels, storm surges, heat waves, and extreme weather events will
mpound those issues, stressing or even overwhelming these
essential services.

Cities have become early responders to climate change challenges
and opportunities due to two simple facts: First, urban areas

have large and growing populations that are vulnerable for many
reasons to climate variability and change; and second, cities
depend on extensive infrastructure systems and the resources
that support them, which often extend to, or derive from, rural
locations at great distances from urban centers.

Urban dwellers are particularly vulnerable to disruptions in
essential infrastructure services, in part because many of these
infrastructure systems are reliant on each other to function.

For example, electricity is essential to power multiple systems,
and a failure in the electrical grid can affect water treatment,
transportation services, and public health. These infrastructure
systems — lifelines to millions — will be affected by various climate-
related events and processes.

New York City and Sea Level Rise

1-in-100 Yr Flood Zones
for New York City
with Rapid Ice Melt Sea Level
Rise Projections
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Map shows areas in New York's five boroughs that

are projected to face increased flooding over the next
70years, assuming an increased rate of sea level rise
from the past century's average. As sea level rises,
storm surges reach further inland. Map does not
represent precise flood boundaries, but illustrates
projected increases in areas flooded under various sea
level rise scenarios.

As climate change impacts increase, climate-related events will have large consequences for significant numbers of
people who live in cities or suburbs. These changing conditions also create opportunities and challenges for urban
climate adaptation, and many cities have begun adopting plans to address these changes.




TransPORTATION TAKE HoME MESSAGES

National Climate Assessment Chapters: Urban; Coastal; Trans~ .. tion; Energy

ENERGY SuppLy AND Use Take HoMe MESSAGES

The impacts from sea level rise and storm surge, extreme weather events, higher temperatures and heat
waves, precipitation changes, Arctic warming, and other climatic conditions are reducing the reliability and
capacity of the U.S. transportation system in many ways.

Sea level rise, coupled with storm surge, will continue to increase the risk of major coastal impacts, including
both temporary and permanent flooding of airports, ports and harbors, roads, rail lines, tunnels, and bridges.

Extreme weather events currently disrupt transportation networks in all areas of the country; projections
indicate that such disruptions will increase.

Climate change impacts will increase costs to transportation systems and their users, but these impacts can ge
reduced through rerouting, mode change, and a wide range of adaptive actions.

Transportation systems influence futur:
characteristics and are also aff
the climate. In 2010, the,

Tropical Storm Impact on Vermont Road

courtesy of Vermont Agency of Transportatio

Transportation systems are already experiencing costly climatg
change related impacts. Many inland states — for example,
Vermont, Tennessee, lowa, and Missouri— have experienc
severe precipitation events and flooding during the past th

decades, all modes and regions will be aff
temperatures, more extreme we
precipitation. Concentrated tran
Alaska and along seaco s

>

of varying lengths and
frequency and int

W system is

bust in its ability to

a secure supply of energy
With only occasional interruptions.
lowever, projected impacts of climate
change will amplify seasonal patterns
of energy use and affect energy
infrastructure, posing additional risks
to energy security. Extreme weather
events and water shortages are
already interrupting energy supply,
and impacts are expected to increase
in the future. Most vulnerabilities and
risks to energy supply and use are
unique to local situations; others are
national in scope.

The impacts of climate change in

other countries will also affect U.S.
energy systems through global and
regional cross-border markets and
policies. Increased energy demand

Paths of Hurricanes Katrina and Rita Relative to Energy Production Facilities

e 11, it ey 0] e
—— Stom tiock orcye of T
0 o Lo e Kaanrss
— e )

A substantial portion of U.S. energy facilities are located on the Gulf Coast as well as
off-shore in the Gulf of Mexico, where they are particularly vulnerable to hurricanes
and other storms and sea level rise. (Source: Wilbanks et al. 2012a).

within global markets due to industrialization, population growth, and other factors will influence U.S. energy costs
through competition for imported and exported energy products.



Take Home MESSAGES

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, comhined stresses associated
with climate change are expected to
decrease agricultural productivity,
especially without significant advances
in genetic and agronomic technology.

The Midwest's agricultural lands, forests, Great Lakes, industrial
activities, and cities are all vulnerable to climate variability and
climate change. Climate change will tend to amplify existing risks
climate poses to people, ecosystems, and infrastructure. Direct
effects will include increased heat stress, flooding, drought, and
late spring freezes. Climate change also alters pests and disease
prevalence, competition from non-native or oppor tunistic native

The composition:of tha region’s species, ecosystem disturbances, land-use change, landscape

forests is expected to change asrising
temperatures drive habitats for many
tree species northward. The region’s
role as a net absorber of carbon is at risk
from disruptions to forest ecosystems,
in part due to climate change.

fragmentation, atmospheric pollutants, and economic shocks s

These added stresses, when taken collectively, are
alter the ecosystem and socioeconomic patterns a
ways thatmostpeoplein the region wouldgnsider d

Increased heat wave intensity and
frequency, degraded air quality,
and reduced water quality will
increase public health risks.

Temperature Details Show a

Annual Aversge Temperature

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 hasa large, and
increasingly utilized, potential to reduce
emissions that cause climate change.

Extreme rainfall events and flooding
have increased during the last century,
and these trends are expected to
continue, causing erosion, declining
water quality, and negative impacts
on transportation, agriculture,

human health, and infrastructure.

Climate change will exacerbate arange Y i i 9

of risks to the Great Lakes region, LI - -
including changes in the range and

distribution of important comme 1al
and recreational fish specie- ™cre.
invasive species, declinin beach hea,
and harmful blooms of aly, ‘es
in ice cover will ¢ \. ~ue to lengthe¢

the commercial n, tiga.. ~sez~- .

jections by mid-century (2041-2070) compared to 1971-2000,
assuring emissions of heat-trapping gases continue to rise (A2 scenario).
The increase in cooling degree days (bottom right) suggests increasing
energy use for air conditioning.

as crop failures or reduced yields due to extreme weather events.

Ice Cover in the Gre

2
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s annual average Great Lakes ice coverage from

e Superior in ahigh ice year and a more recent low ice year.

Climate change may also intensify other stresses on
urban vegetation, including increased atmospheric
pollution, heatisland effects, salt damage, a highly
variable water cycle, and frequent exposure to

new pests and diseases. Most of the Midwest's
population lives in urban environments, with aging
infrastructure, that are particularly vulnerable to
climate-related flooding and life-threatening heat
waves. Much of the region’s fisheries, recreation,
tourism, and commerce depend on the Great Lakes
and expansive northern forests, which already face
pollution and invasive species pressure —pressures
exacerbated by climate change.

Extreme weather events will influence future crop
yields more than changes in average temperature
or annual precipitation. High temperatures during
early spring, for example, can decimate fruitcrop
production when early heat causes premature bud

73 to 2011 and red line shows the trend. Satellite images show

es flo to later coldinjury*, as happened in
2012, to Michigan's $60 million tart cherry

d air outbreaks are projected to continue
ughout this century®. As a result, any increased

be offset by increased freeze damage*. Heat waves during
pollination of field crops such as corn and soybean also reduce
yields*. Wetter springs may reduce crop yields and profits*,
especially if growers are forced to switch to late-planted,
shorter-season varieties.

Rising temperatures across the U.S. have reduced lake ice,

seaice, glaciers, and seasonal snow cover over the last few
decades®. In the Great Lakes, for example, total winter ice

coverage has decreased by 63% since the early 1970s*.

ADAPTATION

The City of Cedar Falls’ new
floodplain ordinance expands
zoning restrictions from the 100-
year {loodplain to the 500-year
{loodplain to better reflects the
{lood risks experienced by the
city during the 2008 {loods.

The Nichigan Department of
Community Health’s Michigan
Climate and Health Adaptation
Plan has a goal of “preparing the Public Health System in Michigan

to address the public health consequences of climate change ina
coordinated manner.” Implementation is funded for three years as part of
the Climate-Ready States and Cities Initiative of the Centers for Disease
Control.

The City of Chicago was one of the first cities to officially integrate
climate adaptation into a citywide Climate Adaptation Plan. Since its
release, a number of gies have been impl d to help the city
manage heat, protect forests, and enhance green design, such as their
work on green roofs.




