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New in NCA4

e Several new sectoral chapters,

including Air Quality
e Risk-Based Framing: what Risks
does Climate Change pose for air THE IMPACTS OF CLIMATE CHANGE ON
. HUMAN HEALTH
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e Health Impacts
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Air Pollution 101

* Air quality refers to concentrations of a set of designated air pollutants relative
to health-based standards. The main air pollutants of interest are ozone (0,)
and fine particulate matter (PM, ), though larger pollen and dust particles can
be important also.

e Air pollutant concentrations depend on (1) meteorological conditions
(weather: temperature, clouds, humidity and precipitation, wind speeds,
vertical mixing) and (2) precursor emissions, which can have natural (or
biogenic) sources or be from human activities (anthropogenic).

e (Ozone is not emitted, but is formed in the lower atmosphere through
atmospheric chemical reactions between nitrogen oxides (NOx) and volatile
organic compounds (VOCs).

e Also formed naturally in the stratosphere (“ozone layer”), which protects us from
harmful UV. That is (generally) not what we’re talking about here!

e Particulate matter can be directly emitted (e.g., black carbon, or soot) and can
be formed in the atmosphere from gas-phase precursors (e.g., sulfate, nitrate,
ammonium, organic carbon)



Climate Change and Air Quality
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Projected Changes in Summer Season Ozone

Lower Scenario (RCP4.5) Higher Scenario (RCP8.5)

Key Messages

1. Increasing Risks
from Air Pollution

Change in Ozone Concentration (parts per billion)
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Increasing Trend in Wildfires

Wildfire smoke degrades air quality, increasing the health risks to tens of millions of people in the United States.
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The incidence of large forest fires in the western United States and Alaska has increased since the early 1980s (high
confidence) and is projected to further increase in those regions as the climate warms, with profound changes to
certain ecosystems (medium confidence). [CSSR (Vol |) Ch. 8 Droughts, Floods, and Wildfire]



Ch. 6 | Forests
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Air Quality

Key Messages

3. Increasesin
Airborne Allergen
Exposure

Climate change, specifically rising temperatures

and increased CO, concentrations, can influence

plant-based allergens, hay fever, and asthma in

three ways:

1) by increasing the duration of the pollen season
2) by increasing the amount of pollen produced by
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Projected annual pollen-related asthma emergency department visits

Key Messages

3. Increasesin
Airborne Allergen
Exposure
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Greenhouse Gas Mitigation Has
Large Air Quality Co-Benefits

Key Messages * GHG mitigation has very large co-benefits
for air quality and human health.

e Mitigating GHGs can lower emissions of
PM, ozone and PM precursors, and other
hazardous pollutants

* Because methane is both a greenhouse gas
and an ozone precursor, reductions in
methane emissions have potential to

4. Co-Benefits of simultaneously mitigate climate change and
Greenhouse Gas improve air quality
Mitigation
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Key Message 1:
Climate change
affects the health of
all Americans

The health and well-
being of Americans
are already affected
by climate change,
with the adverse
health consequences
projected to worsen
with additional
climate change.

ENVIRONMENTAL
& INSTITUTIONAL CONTEXT

» Land-use change

* Ecosystem change

e Infrastructure condition

» Geography

» Agricultural production
& livestock use

Climate Change and Health

CLIMATE DRIVERS

» Increased temperatures
* Precipitation extremes

» Extreme weather events
+ Sea level rise

EXPOSURE PATHWAYS

» Extreme heat
* Poor air quality

= Changes in infectious
agents
* Population displacement

HEALTH OUTCOMES <

» Heat-related illness
+ Cardiopulmonary illness

* Food-, water-, & vector-borne
disease

» Mental health consequences
& stress

SOCIAL

& BEHAVIORAL CONTEXT

* Age & gender
* Race & ethnicity
s Drnvunrty
i A A Ay ] I.J
» Housing & infrastructure
* Education
= Discrimination
* Access to care &

community health
infrastructure

* Preexisting health
conditions



Injuries, fatalities,
mental health impacts

Severe

Heat-related illness
and death,
cardiovascular failure

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

pmﬂ:»:i.;n Malaria, dengue,

encephalitis, hantavirus,

Rift Valley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector
Ecology

Increasing
Allergens Respiratory

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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Key Message 2: Exposure and resilience vary across
populations and communities

Some communities of color living
_in risk-prone areas face

oL laﬂve expu?::;: fo multiple Older adults are vulnerabl@',

to extreme events that
cause power outages.ar
require evacuations

)
- Children have higher risk of heat Low income families are at risk of
. stroke and illness than adults. physical and mental illnesses
y - during flooding and in crowded
shelter conditions.




Key Message 3:
Adaptation reduces risks
and improves health

Proactive adaptation policies and
programs reduce the risks and impacts
from climate-sensitive health outcomes
and from disruptions in healthcare
services. Additional benefits to health
arise from explicitly accounting for
climate change risks in infrastructure
planning and urban design.
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Cases
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Key Message 4: Reducing GHG Emissions Results in
Health and Economic Benefits

Projected change in annual extreme temperature mortality 2080-2099

Lower Scenario
(RCP4.5)

Higher Scenario

Change in Mortality Rate
(RCP8.5)

(deaths per 100,000 people)
@ 10.1-12.0
@38.1-10.0

O 6.1-8.0

© 4.1-6.0

0 2140

o 0.0-2.0

3,900 additional deaths

9,300 additional deaths
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