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3'd National Climate Assessment
Key FIndings
Increasing Strength of the Evidence

0 Average US temperature has increased by about 1.5°F
since 1895 : more than 80% of this increase has occurred
since 1980.

0 Extreme weather events, including heat waves, floods, and
droughts, have become more frequent and intense.

0 Sea level has risen by about 8 inches since 1880,
projected to rise another 1 to 4 feet by 2100.

0 Frost-free season has been increasing since 1980s.
0 Heavy downpours have increased in most US regions.

Source: National Climate Assessment Development Advisory Committee, Third National Climate Assessment Report,
http://ncadac.globalchange.gov




Climate Change Science:
Key Findings
o Climate change is altering both the average (mean)

global temperature and the global frequency of
extremely hot temperatures (variance)

o The impacts of climate change will vary significantly
by region; some places are warming faster than
others.




Warming has varied significantly
by region (observed record)

Rising Temperatures

1991-2012 average temperature compared with 1901-1960 average MAave, 2014
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Summer Temperatures Have Shifted
1951 — 1980
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Summer Temperatures Have Shifted
1981 — 1991
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Summer Temperatures Have Shifted
1991 — 2001
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Summer Temperatures Have Shifted
2001 — 2011
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Extreme Heat Can Impact Our
Health in Many Ways

European Heat Wave of 2003
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. Haines et al. Public Health 2006;120:585-96.
Vandentorren et al. Am J Public Health 2004; 94(9):1518-20.

Confirmed Mortality

UK 2,091
ltaly 3,134
France 14,802
Portugal 1,854
Spain 4,151
Switzerland 975
NEQEEERT S 1,400-2,200
Germany 1,410
TOTAL 29,817-30,617




Extreme Heat Can Impact Our Health in
Many Ways: Ozone

Maximum Daily Ozone Concentrations vs. Maximum Daily Temperature
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Increased Pediatric Emergency Department
Visits for Asthma, 2020s

Projected Climate Change Worsens Asthma

-10.2%
- 9%

-7.7%
-6.5%

Source: Sheffield PE, Knowlton K, Carr JL, Kinney PL. 2011. Modeling of Regional Climate Change Effects on Ground-Level Ozone and
Childhood Asthma. American Journal of Preventive Medicine 41(3):251-257



Climate Change Decreases the Quality of the
Air We Breathe: Pollen

0 Ragweed
= 1 CO, and temperature
= 1 Pollen counts, longer growing season

Something in the Air
Researchers at the .5, Dept. of Agriculture planted ragweed in and around Baltimorea
in 2001 to test how the plant responds to different concentrations of CO,. The results:

Area Urban Suburban Rural

Period of collection July 30-Sept. 7 Aug. 6-5ept. 10 Aug. 15-5ept. 17

Average CO, level,  £00
parts per million

in the air s '
200 .. . .. .. .. .
il

Follen count,
qQrains per

cubic meter 3,262 2,294

af air

Source: Ziska et al., J Allerg Clin Immunol 2003;111:290-95; Source; Lewis Ziska, U.5. Dept. of Agriculture
. Graphic: Wall Street Journal, 3 May 2007.




Climate Change
and Pollen

Ragweed pollen seasons are
lengthening in the northern
latitudes (ziska et al., 2012)

Increased CO2 and Temp.
associated with increased
ragweed pollen production and

an earlier pollen season. (ziskaet
al., 2003)

Change in Ragweed Pollen Season, 1995-2011

. +26 days

.+18 days

. +24 days
. +21 days

+14 days
. . +13 days

@ +12days

@ +12days
= -1 day

Change in length of pollen season:
@ Decrease ® Increase

Data source: Ziska, L, K. Knowlton, C. Regers, D. Dalan, N. Tlerne'_.r M. Elder, W. Filley, J. Shropshire, L.B. Ford, C. Hedberg,
P. Fleetwood, KT. Hovank T.I-dwnaugh G. Fulford, R.F. Vrtis, J.A. Patz 1. Portnoy, F. Coates, L. Bielory, and D.Frenz.
2012 update to data originally pi
Shropshire, L.B. Ford, C. Hedberg, P. Fleetwe A

ates, L. Bielo ory, and D. Frenz. 2011. Recen ing by latitude associated with increased length of ragweed pollen
season in central North America. PNAS 108:4248-4251.

ublished in: Ziska, L, K. Know gers, D. Dalan, N. Tlerney M. Elder, W. Filley, J.
Hcvanlﬂ_.r,T h:\ranaugh, G. Fuh‘crd, R.F. Vrtis, J.A. Patz, J. Portnay, F.

For more information, visit LS. EPA's "Climate Change Indicators in the United States” at
www.epa.gov/climatechange/indicators.




Pollen and Health

Outdoor allergenic pollen and mold are
the primary cause for allergic rhinitis or
hay fever (Grammer, Greenberger, 2009).

Annual treatment costs for allergic
rhinitis are $11.2B (Blaiss, 2010) ; annual
economic costs $5.4B (kessler et al., 2001).

As pollen count increases, allergy-

related illnesses also increase (Heguy et al.
2008, Darrow et al., 2011).




Climate Change Decreases the Quality of the
Air We Breathe: Wildfire Smoke
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Wildfire forces out thousands of Californians - Photo 14 of 16 HIDE CARTIOHS
The Station Fire is visible Saturday night from the mountains near the Rose Bow vl in Pasadena in a photo from iReporter
Tammy Alsterind. Court T terli

o Since 1970

= Western US wildfire season
Increased by 78 days

200,000 ha 100,000 ha = Average duration of fires
Increased five fold

‘ Westerling et al. Warming and earlier spring increase western U.S. forest wildfire activity Science. 2006 Aug 18;313(5789):940-3




Mortality and morbidity from wildfire smoke

- An increase of 10pug/ms in PM,,

from wildfires results In
approximately 1% increase in
non-accidental mortality.(1.2:3)

During Australian bushfires:
« Overall mortality rose 5%

« Hospital admissions for
respiratory illnesses increased
from 3-5%.4

1. Morgan G et al. Effects of bushfire smoke on daily mortality and hospital admissions in Sydney, Australia. Epidemiology. 2010
Jan;21(1):47-55.

Sastry N. Forest fires, air pollution, and mortality in southeast Asia. Demography. 2002 Feb;39(1):1-23.

Hanninen OO. Population exposure to fine particles and estimated excess mortality in Finland from an East European wildfire episode. J
Expo Sci Environ Epidemiol. 2009 May;19(4):414-22

4. Johnston F et al. Extreme air pollution events from bushfires and dust storms and their association with mortality in Sydney, Australia
1994-2007. Environ Res. 2011 Aug;111(6):811-6.




Extreme Rainfall and Drought Can Impact our
Health: Waterborne Disease

0 67% of waterborne T
disease outbreaks
preceded by precipitation
above 80t percentile
(across 50 year climate
record)

__United States

0 Heavy precipitation
events projected to occur
more frequently

Observed Increases in Very Heavy

Curriero, Patz, et al, 2001. Precipitation (heaviest 1% of all events) 1901
Source: Walsh et al. 2013: Draft NCA Report, Chapter 2 to 2011




Heavy Precipitation and Investigation Continues
Water-borne Disease: Into Outbreak

Milwaukee 1993 Lake Michigan

Cryptosporidiosis epidemic

405,000 cases, 54 deaths

Preceded by heaviest rainfall in 50 N that are
years (Curriero et al., 2001) . '  water system.

$31.7 million in medical costs

$64.6 million in lost productivity
(Corso et al., 2003).




Extreme Rainfall and Drought Can Impact our
Health: Dust Storms

0 Greater likelihood of injuries from motor vehicle
accidents.

m) Phoenix, AZ July

0 Increased risk of
asthma related
hospitalizations.

a Increased Indoor
and Outdoor Air
Pollution (PM, -
and PM,,)

Kanatani, et al., 2010. Desert dust exposure is associated with increased risk of asthma hospitalization in children. Am J Respir Crit Care Med.
Kuo, H. , 2009. Indoor and outdoor PM2.5 and PM10 concentrations in the air during a dust storm. Building and Environment.
_ Chen, etal., 2010. Ambient Influenza and Avian Influenza Virus during Dust Storm Days and Background Days. Environ Health Perspect.




Dust Storms and Health -
Coccidioidomycosis (Valley Fever)

o Coccidioides
Immitis primarily T TE—
) : - Haboob (Dust Storm) Phoenix, AZ July
dispersed by wind 21 2012
and dust storms. |

o C.immitis thrives
during wet periods
following droughts

0 Infections occur
during dry season

Source:
Pappagianis and Einstein, 1978. Epidemiology of coccidioidomycosis. Current Topics in Mycology.
Zender and Talamantes, 2006. Climate controls on valley fever incidence in Kern County, California. IntJ Biometeorol.




Warmer Water and Flooding Increase the Risk of
lliness or Injury: Harmful Algal Blooms

Figure 2. Distribution

Enhanced by: of the CyanoHAB,
Clindrospermmopsis
* Increased water temps raciborsks in Florida
: (Williams 2001,
* Nutrient runoff Fristachi et al. 2007).

& raciborskr which
produces potent
hepatotoxins (Table
2), was onginally

 Upwelling events

found only in tropical
areas but has recently
spread to cooler
regions.




Climate Change Increases the Risk of Vector-
Borne Diseases

0 Spread of Lyme disease
factors
= Climate
= Ecological
= Social

Range of suitable conditions for
Ixodes scapularis, the
Lyme disease tick

Constant suitability @ Expanded suitability

scapularis in the United States. Environ Health Persp 2003;111(9):1152-57.

‘ Source: Brownstein JS, Holford TR, Fish D. A climate-based model predicts the spatial distribution of the Lyme Disease vector Ixodes



Lyme Disease Case Distribution Change
In the United States

http://ww.cdc.gov/lyme/stats/maps/interactiveMaps.html



Impact of Climate Change on Human Health
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CDC APHA Fact Sheets

CLIMATE CHANGE INCREASES
THE NUMBER AND GEOGRAPHIC RANGE OF DISEASE-CARRYING /

INSECTS AND TICKS

EXTREME

AND 4

AIR WE BREATHE

Climate change poses many risks to human health. Some health impacts of climate
change are already being felt in the United States. We need to safeguard our communities
by protecting people’s health, wellbeing, and quality of life from dimate change impacts.
Many communities are already taking steps to address these public health issues and
reduce the risk of harm.

BACKGROUND

When we burn fo: h as coal 2 bon dioxide (CC builds up in

fuels, such as coal and gas, v se carbon dioxide (CO2). CO; builds up in
s temperature to rise, much like a blanket traps in heat. This extra trapped heat di
B Je (CO5). CO> builds up

the atmosphere and causes Earth's temperature to rise, much like a blanket traps in heat. This extra

in precipitation 5 EXTREME o d n trapped heat disrupts many of the interconnected systems in our
precipita es, e environment

gkl i g e Ao iguern St cotpndin bk One way climate change might affect human health is by increasing o
arth's temp and school days. Higher temperatures assocl imate chan INCREASE THE RISK OF ILLNESS 5 X i) i A
A

in heat. This extra trapped hea a harmful sir poliuta

THE CLIMATE-HEAI e\ YXe ) ettt o stttk

CONNECTION OUR HEALTH ‘ : o . i wi and hott ‘ s
) IN MANY WAYS : c ’ oses many : i ospitable for many carrie ctor-borne disea

contributed $o more 3 heat events. Increas ’ e e wil THE CLIMATE-HEALTH CONNECTION

the deadliest weather-related h. Climate change poses overall tempera : nan hashi by ir Brounch-level czons and/or partiy tial in f harmful vecto f health risks:

hazar ppear after a storm h IMR(Iks 0 fuTax oceans associated with climate ninishe ctio < * The development and survival of ticks, their animal hosts (such as deer), and the bacterium that
mold. Mold affects indoor air quality. Livin health. Some health moisture, and heat circulation 2 s fo a3 eases . causes Lyme disease are all strongly influenced by climatic factors, especially temperature,
health problems. These he: b s in extre é brecipitation, and humidity. Mos S e in the U.S. are in the North
to Increase health probl The impacts of climate change tribut hifts in ext . i . o S y . precipitation, and humidity. Mo inthe L re in the Nortk:

yt + s PR particularly Conr n on o ch ticks can survive may
Prisatiicts : are already being felt in the Sopiesheukdin g ot y BACKGROUND fead t5/inacé paople havk
United States. f to in gh ons be: exists, milder winter
People living oal and gas, we reled the overall tick p
can range fr orms to oo £ u for many peop e 5 Earth's temperature to r uch like a bla
‘1”'\‘ air polluta S s often h-" o onnected systems in our environment. * West Nile virt another example of a vector-borne disease that may be influenced by climate
s respiratory and cardiovascula llutants makes the effects of increased 2 assoclated wi people from contracting West Nile virus is important, because there a
the need for tre. a Extreme heat events can be da § e
health by impacting lications to treat or vacc op in humans, and re y from

ase may take

& Extreme heat events gger a variety of heat str
conditions, such as hea roke. Heat stroke is the m
serious heat-related disorder. It occurs when the body t for some harm
becomes unable to control its temperature. Body temperature v. Climate char

rapidly, the sweatir m fails, and the body l0od waters ¢ n

opulation
at-related iline

& Higher temperatures and respiratory problems are also THE CLIMATE-HEALTH CONNECTION

linked. One reason is because higher temperatures contribute i
to the build-up of harmful air pollutants Warmer waters and flood conditions introduce a number of public health concerr
& Certain mari ria that make humans sick are more likely

including

vibrio parahaemolyticus Is responsible for diarrheal llinesses linked with consuming raw or unds
ati, have

Vibrio vulnificu: s arrhea, and vinal pain in healthy

ults. Vibrio vulnificus is more severe than Vibrio parahaemolyticus and is nsible for most of the

seafood-related deaths in the United States. Both can cause serlou: g act with

contaminated water while swimming.
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For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
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The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of
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