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Climate Change: Mastering the Public Health Role

GEORGES C. BENJAMIN, MD, FACP, FACEP (E)
Executive Director
American Public Health Association

For several years now, those working in
public health have been building the case
that climate change is a major public health
issue. National Public Health Week 2008,
themed “Climate Change: Our Health in the
Balance,” was the official start to APHA’s
work to illuminate the connection between
climate change and public health. Working
with our diverse partners across the
country, APHA is educating national policy-
makers and practitioners about the vital
role of public health agencies in addressing
climate change and in preparing communi-
ties for related health impacts. Since then,
much has been accomplished, but much re-
mains to be done.

At the federal level, the Centers for Disease
Control and Prevention (CDC) has been
instrumental in the public health response
to climate change. CDC published a series
of articles on climate change and public
health in the November 2008 issue of the
American Journal of Preventive Medicine
and has established a climate change



program to administer grants to help state
and local health departments assess and
build their capacity to address climate
change.

Efforts to address climate change received
a major boost in 2009 when the U.S.
Environmental Protection Agency issued its
official Endangerment Finding, which
concluded that six key greenhouse gases
pose a serious threat to the public health
and welfare of current and future genera-
tions. The Endangerment Finding also
reported that human activity and behavior,
such as our dependence on motor vehicles,
are the major contributors to climate
change. At the global level, the international
community has begun serious negotiations
to curb the worldwide health and environ-
mental threat as well as to reduce the
greenhouse gas emissions that are the
main contributors to climate change.

Much of the work to combat and prepare
for climate change will happen at the
community level, and public health workers
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will be critical partners. State and local
health officials should participate in climate
planning processes, conduct local needs
assessments, monitor and prepare for
current and future climate-related health
risks and educate the public about health
risks associated with climate change. To
assist in this work, APHA, with funding
from and in collaboration with CDC, hosted
a year-long, six-part webinar series titled
“Climate Change: Mastering the Public
Health Role” in 2009-2010. More than
2,600 public health practitioners from
across the country tuned in. APHA and
CDC are pleased to present this guidebook
as a “translation” of that webinar series.*

APHA and CDC will continue to collaborate
with our partner organizations to supply
additional guidance and information as it
develops in the future. This is only the
beginning — there is much more work to
do. We hope you find this guidebook useful
in shaping your public health response to
the challenges of climate change.

*This guide])oo]{ is a translation of each of the webinar Ppresentations. Session presenters and their Ppresentation titles are listed at the start of each webinar
translation. Supp]emental information is also Provided within each chapter to ]1elp explain climate change asa Public health issue and the role for Public
health practitioners. APHA staff translated the webinar Ppresentations and are the primary authors of this guide]mok.
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Mounting evidence shows that the Earth’s
climate is changing. The United Nations
Intergovernmental Panel on Climate Change
(IPCC) concludes that “warming of the climate
system is unequivocal, as is now evident from
observations of increases in global average air
and ocean temperatures, widespread melting of
snow and ice, and rising of global average sea
level.” And for the most part, the American
public agrees. In a June 2010 U.S. poll; 61

percent of respondents reported that they
believe that global warming is happening, and
GEORGE LUBER, PhD a majority reported that they worry about it.

Associate Director for Global Climate Change However, only a minority of those polled reported
National Center for Environmental Health at the

Centers for Disease Control and Prevention that they thought global warming would harm

them personally. This highlights one of the
principal challenges that the public health
community faces: to communicate the health
impacts of climate change and enhance public
readiness to take actions that limit further
warming. This guidebook, and the six-part
webinar series it represents, takes a first step
toward meeting that challenge by bringing a
diverse set of experts together to bridge the
gap between climate change science and the
public health response. It is our hope that this
series will not only inform and educate the

*Center for Climate Change Communication, George Mason University.
Americans’ Global Warming Beliefs & Attitudes: June 2010. Available at:
http://www.climatechangecommunication.org/images/files/ClimateBeliefsJune2010(1).pdf.


http://www.climatechangecommunication.org/images/files/ClimateBeliefsJune2010(1).pdf

public, policy-makers and the public health
community, but will also serve to engage,
empower and energize a generation to confront
this “grand challenge.”

Preparing the public health community for the
challenges of climate change requires:

Coordinated efforts at the local, state
and federal levels among agencies
responding to climate change and
across various disciplines and sectors;

Developing adaptation strategies
and identifying a basic set of core
competencies for public health
professionals responding to and
preparing for the effects of climate
change; and

Assembling a cadre of scientists

with multidisciplinary and specialized
skills in nontraditional fields that can
support public health professionals
working on the front lines in their own
jurisdictions.

Through this series, participants had a chance
to hear from experts in the field of climate
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change about topics such as climate science,
communication, adaptation strategies and
more. This practical guidebook is a translation
of the series.

The webinar series and the first chapter of
this guidebook begin with the basic science
of climate change. Chapter 2 outlines the
international and domestic human health
impacts of climate change. The third chapter
takes a look at how public health departments
in California and Orange County, Florida, are
addressing climate change. Chapter 4 high-
lights one of the principal challenges facing the
public health community: providing evidence
for and communicating to the public that
climate change is a current threat to the
health and welfare of Americans. Chapter 5
offers information about strategies employed
to ensure that we can adapt to the changing
climate and focuses on populations that are
most vulnerable to the effects. In Chapter 6,
the final webinar of the series, leaders from
the Department of Health and Human Services
and the Environmental Protection Agency
discuss the future of climate change and how
public health fits in.
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CHAPTER

“Observed and
Projected Changes

in Climate”
October 4, 2009

» David Easterling, PhD
Chief of Scientifu: Services Division,
National Oceanic and Atmospheric
Administration’s National
Climatic Data Center

is the gradual
increase in the average temperatures
of Earth’s near-surface air and
oceans since the mid-20th century
and its projected continuation.

is a change
in the statistical distribution of
weather over periods of time that
range from decades to millions
of years.
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The evidence is unequivocal; the Earth is warming and our climate is changing.

In addition to the warming trend, changes in precipitation and an increase in

extreme weather events are further warnings of climate change.

Trends in average annual giohai temperatures show an increase from 2001 - 2007
when compared to other periods in history. IMAGE #1:T charts an increase of
0.74°C in giohai surface temperatures as measured from January through
December in the years 1880 to 2000. These documented temperature changes are
not gioha]iy uniform. However, higher latitude regions such as North America

and Eurasia are experiencing greater warming (see IMAGE #1::2).

There are additional troubiing signs of giohai warming: a decline in arctic sea ice;
the retreat of alpine giaciers; a decline in Northern Hemisphere snow cover; and a

rise in sea level.

Changes in precipitation are harder to measure than changes in giohal tempera-
tures because precipitation varies grea’riy, both geographica]iy and over time. This
diﬂicuity produces less confidence in measured and quantiﬁed precipitation levels.
Nonetheless, changes in rainfall have been documented. In genera_i, regions in
higher latitudes have experienced increased precipitation, whereas lower-latitude

13.11(1 masses have CXPCI’iCIlCCd a decrease.

Another persuasive piece of evidence of giohai warming is the change in the
location and incidence of extreme weather events — heat waves or cold snaps, severe

storms and droughts. For exampie, IMAGE #I::3 shows that the southeastern

7
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United States and parts of Russia have experienced unusualiy heavy rains and
snowfalls in the first half of the 20th Century to Present.

“Climate forcings” — whether natural or manmade (anthropogenic) — are events
that cause changes in the atmosphere and are a significant cause of gioi)ai climate
change. Ironically, volcanoes actually cool the planet. But a far greater number of
factors, natural or manmade, and especialiy in the form of greenhouse gases and
suiphate aerosois, do the opposite. Greenhouse gases trap heat in the atmosphere
and warm the Earth. Without this effect, temperatures would piunge and render
the pia_net uninhabitable. While some greenhouse gases occur natura]ly, human
activities are arnpiiﬁling the natural greenhouse effect and impacting the concentra-
tions of gases in the atrnosphere, thereby contributing to climate change.

Carbon dioxide is the second most abundant greenhouse gas after water vapor.
With the onset of the Industrial Revolution, commercial growth and economic
consumption spawned our reliance on fossil fuels and the subsequent deiuge of
COz2 into the atmosphere. IMAGE #1::4 shows increases in CO2 emissions from the
mid-rgoos to today. These increasing — and clear]y manmade — levels of CO2
are increasing gioi)ai warming and exacerhating climate change. Current levels

of greenhouse gas emissions are (iisrupting the natural balance of the Earth’s

temperature and warming the atmosphere atan aiarming rate.

Climate models deve]oped by ciirnatoiogists are used to project future climate
change scenarios. They provide evidence about the need to decrease CO2 emissions
to reduce and eventually halt global warming. If nothing is done, within 100 years,
unrestrained green_house gas emissions could cause the disappearance of the
entire Arctic ice shelf. Still worse, the increased occurrence and intensity of extreme
weather events, such as heat waves and hurrica_nes, would lead to more deaths and
mjuries throughout the world. The climate models in 1MAGE HI:5 show the
projected impacts that extreme and even moderate increases in greenhouse gas

emissions will have on g]obal temperatures.
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IMAGE #I::I

January-December Global Surface
Mean Temperature Anomalies

Source: Smith ™, Reynolds RW. A glo]:al merged land-air-sea surface temperature reconstruction based on historical observations

(1880-1997). ] Climate. 2005;18(12):2021-2036.
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I Trends in global temperature show an increase of 0.74°C in global surface temperature in
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IMAGE #I::2
Change in Annual Average Temperature: 1901-2007

Source: Trenberth KE, Jones PD, Amben_je P, et al. Observations: Surface and Atmospheric Climate Change. In: Solomon S, Qin D, Manning M, Chenz,
Marquia M, Avery KB, Tignor M, Miller HL, eds. Climate Change 2007: The Ph{’sical Science Basis. Contribution of Working Group I to the Fourth
Assessment Report of the I.ntergovemmental Panel on Climate Cha.nge. Cam

ridge, UK, and New York, NY: Ca.mbridge University Press.

DEGREES CELSIUS / CENTURY

I Higher latitude regions in North America and Eurasia are experiencing greater warming.
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IMAGE #1I::3

Regions Where Heavy Precipitation Events Have
Increased (+) or Decreased (-)

(first half of 20th century to present)

Source: Easterling D, Meehl G, Parmesan C, et al. Climate extremes: observations, modeling and impacts. Science. 2000;289(5487):2068-2074.

For example, the southeastern United States and Russia experienced unusua]ly heavy rains and
snowfalls in the first half of the 20th century.

11
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IMAGE #1I::4
Climate Forcings: Anthropogenic (Human Induced)

Source: Summary for Policymakers. In: Solomon S, Qin D, Manning M, et al. eds. Climate C]w,nge 2007: The Physical Science Basis. Contribution
of Worldng Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK, and New York, NY:
Cambridge University Press.
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A significant increase in human-caused COz2 emissions from the mid-1goos to today is increasing
global warming and exacerbating climate change. Notice the sharp increase of COz2 after 1950.
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IMAGE #1I::5§
Projected Global Temperature Change

Source: Summary for Policymakers. In: Solomon S, Qin D, Manning M, ChenZ, Marquia M, et al. eds. Climate Change 2007: The P}lysicol Science Basis.
Contribution of’ Worki.ng Group I to the Fourth Assessment Report of the Intergovemmental Panel on Climate Change. Cambridge, UK, and New York,

NY: Cambridge University Press.
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I Models show that global temperatures will continue to rise with continued greenhouse gas emissions.
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CHAPTER

A small change in the Earth’s temperature may translate into iarge modifications
to the Farth’s ecosystem. More simpiy, the weather conditions prevaﬂing here on
Earth could change substantially. Historical data have shown that s]ight increases

“Seven Degrees of
Separation: The Public

Health Implications
of Climate Chan ge» the ice ages (see IMAGE $2:T). Climate models suggest that current greenhouse

in the Earth’s surface temperature can have dramatic effects. For exarnpie, a slight

4tog degree decrease in giobal temperature has been associated with the onset of’

October 13, 2009 gas emissions may raise the Earth’s temperature by as much as 7°C by 2020. An

increase of that magnitu(ie would exert signiﬁcant impacts on the climate and
»John M. Balbus, MD, MPH

CURRENT: Senior Advisor for Public
Health, National Institute of described in the climate science section of this guidebook (see Chapter 1).
Environmental Health Sciences

FORMERLY: Department of Global

Health, School of Public Health and Climate change impacts could lead to severe, adverse effects on health through
Hedlth Services, George Washington
University

produce extreme weather changes — both precipitation and temperature —as

both direct and indirect means, as illustrated in IMAGE #2::2. Potential, widesprea(i

adverse health CHCCtS COllld inciude:

o heat stress-induced illness and death;

o qir pouution-related health eﬂécts;

« infectious disease, including water- , food-, vector- and rodent-borne diseases;
o malnutrition;

o extreme weather-related health eﬁects;

« storm surge-related drownings and injuries; and

health proi)lems associated with displaced, reﬁagee Populaﬁons.
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Microbes & Temperature

Microbes (E. coli, Salmonella,
Campylobacter) favor and reproduce
faster in warmer climates. Insects
also favor warmer climates. Mosquito-
transmitted malaria is predicted to
increase significantly as global
warming continues.

“Climate Change:

U.S. Regional Impacts
and Opportunities

for Health”

December 8, 2009

» Jonathan Patz, MD, MPH
Professor and Director, Nelson Institute
for Environmental Studies, Department
of Population Health Sciences, University
of Wisconsin, Madison

m Combined sewer overflow

is the discharge of stormwater and
domestic waste during heavy rainfall
that exceeds the capacity of sewer
systems.

Global Health Effects

The developing world will continue to experience the most pronounced health
impacts from climate cha_nge. IMAGE #2::3 shows an estimate of deaths resulting
from climate change. The poorest deveioping countries in Southeast Asia and
southern Africa are suffering under the greatest climate change-related health

hurdens.

In addition, climate-induced changes become stress “multip]iers” for many existing
pub]ic health probiems (see image #2::4). These include degradation of freshwater
sources, a decline in food production and an increase in storm and flood disasters

and subsequent migration. Water-borne illnesses a]ready p]ace huge health burdens

on developing nations and are predicted to worsen due to climate change.

U.S. Health Effects

Regional differences will result in varying effects of climate change throughout
the United States. The Global Climate Research Program has compiled a list of
key climate change issues impacting each region (excerpts re]ating to human
health impacts are from the program’s website at http;//www.globalchange.gov/ ).

A summary of these regionai impacts is shown on pages 18 and 19.

Climate change is expected to increase precipitation in some areas throughout the
world. In the United States, heavy rain and snowfall are anticipated in some areas,
with the Northeast and Midwest eXpected to be particuiariy hard-hit. Heavier
precipitation is 1ike1y, especia]ly in the spring, when the ground is not thawed in
many regions. This can lead to intense ﬂooding because the soil cannot easﬂy
absorb rainfall. iMAGE #2::5 shows trends and future changes in seasonal precipita-
tion across the United States.

Heavier rainfall may lead to a spike in water-borne diseases in communities

using combined sewer overflow systems. Forty million Americans reiy on this


http://www.globalchange.gov/

“Regional Health
Vulnerabilities to
Climate Change: Air

Pollution and Pollen”
December 8, 2009

» Patrick Kinney, PhD
Professor of Environmental Health
Sciences and Director, Climate and
Health Program, Mailman School of
Public Health, Columbia University

The social determinants of health are
a reflection of the conditions under
which people are born, grow, live, work
and age, including their access to
health systems. Such basic life circum-
stances are, of course, shaped by the
distribution of money, political power
and available resources at the local,
national and global levels. These social
determinants of health are largely
responsible for health inequities — the
inequitable and not insurmountable
differences in health status seen

within and between nations.
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technology in more than 770 municipal systems mostiy clustered in the Northeast
and Midwest. For example, using models to downscale (or bringing climate change
projections to a local or regional level), demonstrates the impact of increased
rainfall on urban stormwater sewage overflow. The city of Milwaukee discovered
that greater rainfall could cause E. coli contamination in the shoreline waters of Lake
Michigan (see IMAGE #2::6). The presence of E. coli in water is a strong indication of

recent sewage or animal waste contamination, which poses a human health risk.

Vulnerable Popuiations

Climate change will act as a stress multiplier for many existing pubiic health
probiems that are impacting already burdened and vulnerable populations, such as
peopie iiving in poverty, infants and chiidren, among others. (Fora compiete list
of vulnerable groups disproportionateiy impacted by climate change, see page 56.)
Climate change is expected to affect both environmental and socioeconomic

conditions for these groups (see IMAGE #2::7).

However, much is unknown about the impacts of climate change on vulnerable

populations. To more fuﬂy understand these impacts:

o better surveillance systems are needed to track key indicators of climate-relevant
exposures, vulnerabilities and health impacts; and

. expanded resedarch is needed to better understand climate-health mechanisms,
inciuding vuinerabﬂity factors and the ahiiity to project future health impacts under
a range of climate change scenarios.

Identifying vulnerable populations and vulnerabilities is compiex and requires
information at the regional and local levels. Current climate change models make
predictions at the giohal scale, and therefore downscaling to regional and local

scales is necessary.

Heat is known to cause adverse health impacts. Death and injuries from excessive

eat tend to occur more severely in urban areas from the “urban heat island eftect.
heat tend t ly in urb from the “urban heat island effect.”

continued on page 20 =

17



1 8 Climate Change: Mastering the Public Health Role

Regional Differences Due to Climate Change

)

Source: Adapted from U.S. Global Change Research Program.
Avaliable at: http://www.globalchange.gov/, accessed September 20T0.

NORTHEAST

* Extreme heat and declining air quality
are likely to pose increasing problems
for human health, especially in urban
areas.

» Agricultural production, including
dairy, fruit and maple syrup, is likely
to be adversely affected as growing
and harvesting conditions deteriorate.

» Severe flooding from a rise in sea
level and heavy downpours is likely to
occur more frequently.

* The projected reduction in snow cover
will have adverse effects on winter
recreation and related industries.

* The center of lobster fisheries is
projected to continue its northward
drift and the cod fishery on Georges
Bank in the upper Northeast will likely
diminish.

* During the summer, public health and
quality of life, especially in cities, will
see the negative effects of heat waves,
reduced air quality and increased
insect- and water-borne diseases. In
the winter, warming will likely produce
mixed results.

The probable increase in winter and
spring precipitation, heavy downpours
and greater evaporation in summer
will lead to extremes of both flooding
and water deficits.

While a longer growing season offers
the potential for increased crop yields,
increases in heat waves, floods,
droughts, insects and weeds will
present special challenges to the
management of crops, livestock

and forests.

Projected increases in air and water
temperatures will cause heat-related
stress for people, animals and plants.

Diminishing water resources will very
likely affect the southeastern economy
as well as its natural systems.

Rising sea levels and the predicted
increase in hurricane intensity and
associated storm surge may rank as
the most serious consequence of
southeastern climate change.

Ecological thresholds are likely to be
crossed throughout the region, causing
major disruptions to ecosystems and
to the benefits they provide.

Increasing heat stress, water scarcity,
severe weather events and higher-
cost or unobtainable insurance for
at-risk properties will affect quality

of life.
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GREAT PLAINS

* Projected increases in temperature,
evaporation and drought frequency
will exacerbate concerns about
declining water resources.

 Agriculture, ranching and maintenance
of natural lands — currently under
pressure from limited water supplies —
are very apt to be more stressed by
rising temperatures.

* Climate change is expected to affect
native plant and animal species by
altering key habitats such as the
Prairie Potholes or Playa Lakes
wetland ecosystems.

e Shifts of population from rural areas
to urban centers combined with climate
change are expected to have significant,
undetermined consequences.

¢ Declining springtime snowpack will
lead to reduced summer stream
flows, straining water supplies.

¢ Increased insect infestations,
wildfires and changing species
composition in forests will pose
challenges for ecosystems and the
forest products industry.

¢ Salmon and other coldwater species
will experience additional stress from
rising water temperatures and
declining summer stream flows.

* Rising sea levels along vulnerable
coastlines will foster increased
erosion and land loss.

SOUTHWEST

Climate Change: Mastering the Public Health Role

Water supplies will become
increasingly scarce, calling for
trade-offs among competing uses
and leading to potential conflict.
Increasing temperatures, drought,
wildfire and invasive species will
accelerate transformation of the
landscape.

Increased frequency and
unpredictability of flooding will
increase risks to people, ecosystems
and infrastructure.

Tourism and recreational opportunities
are expected to suffer.

Cities and agricultural areas will be
subject to increasing risks from a
changing climate.

e The availability of freshwater is
predicted to decline, with significant
implications for island communities,
economies and resources.

* Island communities, infrastructures
and ecosystems are vulnerable to
coastal inundation due to sea level
rise and coastal storms.

 Climate change effects on coastal
and marine ecosystems will have
major implications for tourism and
fisheries.

COASTS

* Significant sea level rise and storm
surge will adversely affect coastal
cities, recreation areas and
ecosystems around the nation’s
shoreline.

e Greater spring runoff and warmer
coastal waters will add to a seasonal
reduction in oxygen due to excess
nitrogen from agriculture.

* Higher water temperatures and
ocean acidification from increasing
atmospheric carbon dioxide will
present major additional stress to
coral reefs, resulting in significant
die-offs with limited recovery.

* Changing ocean currents will affect
coastal ecosystems.

Longer summers and higher
temperatures will continue to produce
drier conditions, even in the absence
of strong trends in precipitation.
Insect outbreaks and wildfires will
increase with warming, while lakes
are shrinking in area.

Thawing permafrost results in damage
to roads, runways, water, sewer
systems and other infrastructure.
Increasing coastal storms will
threaten villages and fishing fleets.
Displacement of marine species will
affect key fisheries.

19
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This is caused by the warming effect of densely populated and built—up cities.
Heat islands increase summertime peak energy demand, air conditioning needs
and costs, air pollution and greenhouse gas emissions and heat-related illness
and mortality. Heat-related mortality and the urban heat island effect were seen
in the 2003 Paris heat wave. A dramatic increase in deaths coincided with a spike

in temperature during the month of August.

The irnpact of climate change on extreme weather events and the urban heat island

effect will differ from city to city and is difficult to predict.

Factors that need to be considered when assessing health vulnerabilities include:

underlying medical conditions, such as heart or lung disease;
demogmphics such as race, age and education;

housing conditions;

local ecology and geography; and

water supply.

Downscaling global models to regional scenarios is necessary to identiﬁl key
vulnerable areas and at-risk populations. Ground-level ozone is known to be a
harmful air pollutant that is formed from fossil fuel emissions (e.g. vehicle
exhaust), sunlight and higher temperatures (see IMAGE #2::8). Downscaling climate
and air quality projections for air pollutants such as ozone show that in the future,
climate change can lead to an increase in ozone levels and a potential increase in

ozone-related deaths.

The potential for climate cha_nge to cause an increase in the intensity and length
of the po]len season is also speculated. While the evidence is unclear and research
is still ongoing, it is speculated that an increase in temperature could lead to an
earlier and longer pollen season. At the same time, rising carbon dioxide levels
may lead to greater pollen production by weeds and trees, which could cause

increased allergies and respiratory—relatecl illness.
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IMAGE #2::1I
Variations in Earth’s Average Surface Temperature
Over the Past 20,000 Years

Source: Climate Change and Human Health — Risks and Responses. France: World Health Organization; 2003. WHO Publication.
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I S]ight changes in the Earth’s temperature can lead to signjﬁcant events, like the ice age.
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IMAGE #2::2
Potential Health Effects of Climate Change

Source: Haines A, Patz J. Health effects of climate change. JAMA. 2004;291(1):99-103.
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IMAGE #2::3
Estimated Deaths Attributed to Climate Change
in the Year 2000, by Subregion

Source: McMichael JJ, Campbell Lendrum D, Kovats RS, et al. In: Ezzati M, Lopez AD, Rodgers A, Murray CJL, eds. Comparative Q;antiﬁcation of Health
Risks: Global and Regional Burden of Disease Due to Selected Major Risk Factors. Geneva, Switzerland: World Health Organization; 2004.
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The World Health Organization estimates 160,000 additional deaths from malaria, malnutrition,
diarrhea, flood and heat waves in 2000 as a result of climate change in the poorest developing
countries in southwest Asia and southern Africa.
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IMAGE #2::4
Conflict Constellations in Selected Hotspots

Source: German Advisory Council on Global Change. World in Transition — Climate Change as a Security Risk. Berlin, Germany; 2007.
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Climate change-induced stressors could lead to hotspots of conﬂict, especia]ly in the Poorest
developing countries.
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IMAGE #2::5
Precipitation: Past Trends and Future Projections

Source: United States Global Climate Change Research Program. Global Climate Change Impacts in the United States. Cambridge
University Press; 2009.
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The map shows the percentage increases in very heavy precipitation (defined as the heaviest © percent
ofall events) from 1958 to 2007 for each region. There are clear trends toward more very heavy
precipitation for the nation as a whole and particularly in the Northeast and Midwest.
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The maps show projected future cha.nges in precipitation relative to the recent pastas simulated by 15
climate models. The simulations are for late in the 21st century, undera higher emissions scenario. For
exa:mple, in the spn'.ng, climate models agree that northern areas are ]jkely to get wetter and southern
areas drier. There is less confidence in exacﬂy where the transition between wetter and drier areas will
occur. Confidence in the projected changes is bighest in the hatched areas.
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IMAGE #2::6
Impact of Rainfall on Urban Stormwater Sewage Overflow
in Milwaukee and Contamination in Lake Michigan

Source: McLellan SL, Hollis ET, Depas MM, et al. Distribution and fate of Escherichia coli in Lake Michigan following contamination with urban
stormwater and combined sewer overflows. ] Great Lakes Res. 2007;33(3):566-580.
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I E. coli contarnination is found on the shoreline of Lake Michiga.n aftera heavy rainfall. E. coli in water

is a strong indication of recent sewage or animal waste contamination, which poses a health risk.
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Pathways by Which Climate Change May Affect Human Health

Source: Confalonleri U, Menne B, Akhtar R, et al. Climate Change 2007: Impacts, Adaptation and Vulnerability. In: Parry ML, Canziani OF, Palutikof
JP, van der Liden P, Hanson CE, eds. Contributions of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Cli-
mate Change. Cambridge, UK: Cambridge University Press: 391-431.
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IMAGE #2::8
Ground-level Ozone Formation

Source: State of Queensland Department of Environment and Resource Management, 2006. Available at: www.epa.qld.gov.au.
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Ground-level ozone formation is sensitive to temperature, sunlight and other climate factors as well

as local poﬂution precursor emissions.
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CHAPTER

Co-benefits of Reduced
Carbon Emissions: RVAHERGTE

primary goal of carbon offsets is to

reduce climate-changing carbon emissions,

many offset projects or policies may also
lead to a healthier populace. These
potential co-benefits should be kept in
mind when developing or evaluating
measures to reduce carbon emissions.

Climate Change: Mastering the Public Health Role

Climate change action planning is a necessary first step in disease prevention and
preparedness. According to a 2009 report by Trust for America’s Health (TFAH)*
more than 30 states have produced climate change action pians. Among these,
only California, Maryland, New Hampshire, Virginia and Washington have a pub-
lic health component in their pians.

Further, as part of climate change action pianning, several states have formed
climate change commissions or advisory committees. However, TFAH reports
that of the 26 states with a climate change action commission, just 12 include a

representative from state or local puhlic health departments.

Climate change pianning varies from state to state, but usua]ly includes the
foiiowing: an assessment of potential impacts; recommendations for ways to reduce
or prevent greenhouse gases; and plans for adaptation (or preparedness). The
development of a climate change action plan requires the involvement of multiple

sectors and agency collaboration.

To ensure that puhlic health is included in climate change action plans, state and
local health professionals should be part of the pianning process. In particular,
pui)]ic health piays an important role in educating po]icy-makers and the puh]ic
about the effects of greenhouse gas emissions on health as well as in monitoring
and preparing for conditions that may impact puh]ic health. Health professionais
can also heip explain the health co-benefits of climate change poiicies to policy-
makers and to the pubiic.

*Levi ], Vinter S, Gratale D, et al. Health Problems Heat Up: Climate Change and the Public’s Health. Trust for America’s
Health. 2009.
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With the need for state and local health departments to move to the forefront of
efforts to deal with the pubiic health chaﬂenges of climate change, CDC and
national nonproﬁt partners, including the Association of State and Territorial
Health Officials (ASTHO) and the National Association of County and City Health
Officials (NACCHO), are working with health departments on key priorities to
address the health consequences of climate change. Included in those efforts is
work to deveiop and dep]oy systems and tools needed to conduct climate change

needs assessments that account for local health vulnerabilities.

In addition, local health departments selected as part ofa one-year NACCHO
demonstration project received assistance in coordinating efforts to respond to the
public health consequences of climate change. Some of these processes included
conducting alocal health department internal needs assessment, using existing
data to describe local public health impacts of climate change, developing
messaging and communicating to internal health department staff and
community partners. For updates on these demonstration projects and details
about the objectives for individual health departments, visit

http://www.naccho.org/topics/environmental/climatechange/ccdemosites.cfm.

The climate change program recenﬂy launched by CDC,in conjunction with
national association partners, provides ﬁlnding to state and local health departrnents
to conduct assessments of their capabilities to address climate change. The intent
of this funding is to heip state and city health departments investigate, prepare
for and respond to the health effects that climate change may have on peopie.

The five states receiving CDC funding include California, Florida, Michigan,
Minnesota and New Hampshire, and the six local pubiic health departments
receiving funding are the Austin/Travis County Health Department (TX); Hennepin
County Human Services and Public Health Department (MN); Imperial County
Public Health Department (CA); Mercer County Health Department (IL); Orange
County Health Department (FL); and Thurston County Public Health and Social
Services Department (WA).

In October 2010, CDC announced awards totaling $5.25 million for a three-year
funding period to support health departments’ needs in responding to the pubiic
health chalienges of climate change. The eight states and two cities that recieved
awards are Arizona, Maine, Massachusetts, Michigan, Minnesota, New York, North

Carolina, Oregon, San Francisco and New York City. These awards will support


http://www.naccho.org/topics/environmental/climatechange/ccdemosites.cfm

“Climate Change
& Health”

January 25, 2010

»Linda Rudolph, MD, MPH
Deputy Director, Center for Chronic
Disease Prevention and Health
Promotion, Califomia Department
of Public Health

Climate Change Vulnerability

The Intergovernmental Panel on Climate
Change (IPCC) defines vulnerability to
climate change as “the degree to which a
system is susceptible to, and unable to
cope with, adverse effects of climate
change, including climate variability and
extremes.”

(o1 1 LI [l Y is an environmental

policy tool that delivers results with a
mandatory cap on emissions while
providing emitting sources flexibility in
how they comply. Also known as emissions
trading, it is a market-based approach
used to control pollution by providing
economic incentives for achieving
reductions in the emissions of pollutants.

Climate Change: Mastering the Public Health Role

health department programs in addressing health impacts, including heat-
related i]lness, animal- and insect-related i]]ness, food- and water-borne diseases,
conditions that worsen allergies and respiratory problems and health effects
linked to intense weather events. Updates on these efforts will be shared in 2011
and featured in the continuation of this year’s webinar series. To learn more
about CDC's Climate-Ready States and Cities Initiative, visit
http://www.cdc.gov/climatechange/climate_ready.htm.

California Climate and
Public Health Action Plan

California is a leader in climate change action planning, with its Department of
Public Health playing an important role. The California Climate Action Team
(CAT) is a multi-agency group that provides coordination and oversight for climate
mitigation and adaptation. The CAT Public Health Work Group is comprised of
the state health department, other state agencies such as the Air Resources Board,
local health departments and muitip]e stakeholders.

California’s CAT Public Health Work Group identified the following key

components in its work pian:

« Vulnerability Assessment: The Califomia Department of Public Health has
prepared an initial vuinembﬂity assessment for heat as well as an overview of state
climate and health vulnerabilities. The team plans to develop downscale assessments
at the local level. For example, a Heat Vulnerability Index can identify speciﬁc
neighborhoods that are more likely at risk during an acute heat event (see IMAGE #3::1).

- Adaptation: California released a Climate Adaptation Strategy in 2009, including
a pui)iic health chapter that emphasizes promotion of community resilience
and prioritization of both mitigation and adaptation strategies that maximize
health co-benefits. (To download a copy, go to
http://www.climatechange.ca.gov/adaptation/.)

« Health Impact Assessment: HIA is a “combination of procedures, methods and
tools bY which a policy, program or project may be judged as to its potentiai eﬁects
on the health of a population, and the distribution of those eﬂects within the
popuiation."* Caiifomia is deueloping a guide for health impact assessments and is
undertaking a health impact assessment of cap and trade.

*World Health Organization. 201r. Available at:
http://www.euro.who.int/en/what-we-do/health-topics/environmental-health/health-impact-assessment.
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« Surveillance: Caiifomia is woricing to integrate climate citange health indicators
into its Environmental Public Health Tracicing Program and other surveillance
systems. Indicators should include climate change-retated morbidity and mortatity,
vulnerable populations, adaptive capacity, real-time incidence in emergencies and
more. Health departments should identify opportunities to build on and enhance
existing surveillance systems.

« Communication and Outreach: Titrougn grants to local dgencies, Caiifornia’s
Strategic Growth Council prouides opportunities for local pubiic health departments
to participate in local and regionai pianning for sustainable communities. There is
an urgent need for generai and vulnerable poputation risk communication and
messaging on climate mitigation and adaptation using muitipie modalities.

. Preparedness and Response: Health agencies need to incredse existing
capacity for emergency response to climate cnange—reiated incidents. The CAT
Public Health Work Group pian proposes to focus on heat, inctuding urban heat
island mitigation, heat warning systems, heat i)uddy systems and more robust heat
vuinerai)itity and heat impacts surveillance.

- Training and Technical Assistance: California’s Department of Public Health
provides training and technical assistance to local health departments and other
agencies related to climate and health. For exampte, CDPH deveioped an advisory

for local pui)tic health officiais on witdfire smoke.

. Research: State and local climate action ptanning must include research on
climate and health.

« Policy Development: Public health can ptay an important role in prioritizing
climate poiicies with health co-beneﬁts. Policies that address vulnerable
poputations are vital. For exampie, the Caiifornia Division of Occupationai
Safety and Health mandated shade and rest stations for agricuiturat workers to
heip prevent heat-related illness.

Downscaling climate risk models to identify local vulnerabilities is key in climate
action pianning. For exampie, in California, the Pacific Institute identified
popuiations and counties most at risk of sea level rise (see IMAGE #3::2) and used
mapping to show the relationships of sea level rise to critical infrastructure, such
as hospitals (see IMAGE #3::3), nuclear power P]ants, drinking water suppiies and
water treatment piants, many of which are threatened by rising sea levels. Public
health practitioners can piay an important role in e(iucating their own communi-
ties as well as the broader pubiic about these and other health risks associated

with climate change.



“Orange County,
Florida’s Response
to Climate Change

Action Planning”
January 25, 2010

» Kevin Sherin, MD, MPH
Director, Orange County Health
Department, Florida
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Preparing a Local Response to Climate

Change in Orange County, Florida

Alocal response to climate change requires thoughtfui Pia_nning that prepares for
an increase in severity and frequency of common health risks and potentia]ly some
new health risks. Orange County identified a range of climate change-related
health risks and is initiating programs to respond. Anticipated health risks
include respiratory reactions for asthma sufferers and others caused by mold
from weather events, increased Po]]en and declining air quality as well as threats

from emerging diseases and increases in water-borne and heat-related illnesses.

Orange County, Florida’s Climate Action Team ernploys a proactive, anticipatory
approach to planning for climate change. Tts climate change action Plan supports
mitigation and a&aptation strategies at the local level through education and outreach,

collaboration with pui)]ic and private orga_nizations and interagency pianning.

Orange County’s public health climate change initiatives include:

o woricing with the city of Orlando to alert vulnerable popuiations in advance of
extreme weather events like hurricanes or heat waves;

* organizing community meetings to reach out to vulnerable Popuiations;

o coordinating with the Florida Oﬁice of Minority Health to prepare an all-hazards
approach to health threats that may be influenced by climate change at the county
level: and

o coordinating local and statewide tracicing programs to iieip monitor infectious
disease incidence.
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IMAGE #3::1
Alameda County, California, Heat Vulnerability Index

Source: English P, Branch Science Advisor, California Department of Public Health. U.S. Census SF3 2000.
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Popu]ations most vulnerable to heat are identified in Alameda County through
“vulnerabi]ity indexing."
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IMAGE #3::2
Populations at Risk for Sea Level Rise

Source: Pacific Institute. USGS and U.S. Census 2000. Available at: http://ehp03.niehs.nih.gov/article/info:doi/10.1289/ehp.0900708.
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Some populations along the coast are at increased risk from sea level rise, as shown through
downscaled mode]jng.
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IMAGE #3::3
Hospitals at Risk From Sea Level Rise

Source: Heberger M, Cooley H, Herrera P, et al. The Impacts of Sea-Level Rise on the Califomia Coast. California Climate C}m.nge Center. 2009.
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I Rises in sea level posea risk to critical Pub]ic health infrastructure on California’s coast.
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CHAPTER

“Climate Change:
Communicating the
Public Health

Imperative”
March 11, 2010

» Edward Maibach, PhD, MPH
Director, Center for Climate
Change Communication,
George Mason University

a PowerPoint presentation

you can customize on “Global Warming:
Why Public Health Professionals Care,
and Why You Should Too” by visiting:
http://www.climatechangecommunica
tion.org/publichealth.cfm.

Climate Change: Mastering the Public Health Role

Despite its direct impact on human health, climate change is typica]ly written
about, discussed and reported as an environmental probiem. Asa result, most
Americans think of the physical environment (such as glaciers and poiar ice caps)
and non-human species (such as plants, penguins and poiar bears) as being the
primary victims of the worst effects of climate change. They perceive its human
impacts as being distant, experienced somewhere else, and at some time in the
future (see IMAGE #4::1). However, there is a growing and compei]ing body of
evidence that climate change is bad for humans — not just p]ants and animals.
Moreover, Americans and others around the world are a]ready being harmed.

A 2008 survey of local pubiic health directors in the United States found that a
majority of the respondents have already identified existing pubiic health impacts

of climate change within their jurisdictions.*

Public health professionals have an opportunity to correct the commonly held
misperception that climate change is soieiy an environmental probiem. Conveying
the negative impacts of giobal climate change on human health and weii-being
and detailing the benefits associated with taking action against climate change
will improve Americans’ understanding of the full significance of the issue.
Communicating the ways in which pubiic health practitioners are engaged in state
and local climate change prevention and preparedness efforts (as detailed in
Chapter 3),such as th_rough the deveiopment of local needs assessments, identjﬁing
local vulnerabilities and other mitigation and adaptation plan_n_ing processes, is
equaﬂy important in demonstrating that climate change is not exclusiveiy an
environmental probiem. These messages will iike]y enhance pubiic engagement

and readiness to enact poiicies that will limit further warming and heip

*Balbus T, Ebi K, Finzer L, et al. Are We Ready? Preparing for the Public Health Chaﬂenges of Climate Cha.nge. National
Association of County and City Health Officials, Environmental Defense Fund, George Mason University. 2008.
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communities adapt to climate change. Research demonstrates that ensuring the
opportunity to live healthfuﬂy isa deepiy held American value. Public health pro-
fessionals are well positioned to explain the connections between the rapidiy

emerging threats associated with climate change and our personal and collective

health and weii-being.

Climate change isa complex topic, and communicating about it can be a
challenging task. Deveioping a clear understanding of what the puh]ic currentiy
believes about climate change and how those perceptions interact with personal
values is an important way to improve the outcome of climate change

communication.

Regarding the issue of climate change, recent research has shown there are six
distinct groups of Americans. Each group has their own perceptions of climate
change, has (or has not) taken different actions to respond to the issue and holds
different opinions about the best climate change and energy use po]icies for
America. These “Six Americas” range from the “Alarmed” segment, who hold the
strongest beliefs in and concerns about glohal warming as a threat to humans and
other iiving things, to the “Dismissive” segment, who are equa]iy certain that gioi)al
warming isn't happening or isn’t human caused. In late 2008, when these groups
were first identified, 18 percent of American adults were “Alarmed” and 7 percent
were “Dismissive” — the remainder fell into one of the other four audiences, the
ia_rge majority of whom believed in climate change but were less certain in their

beliefs and in the best course of action (see IMAGE #4::2).

Public opinion about climate change is shaped by personal experiences and reflects
other social, economic and environmental factors in the world around us. During
the past two years, a number of events took piace that influenced how Americans
think about climate change; some of these events were directiy related to climate
change, others were not. These events include the global economic crisis and the
rapidiy escaiating unempioyment and mortgage default rates as well as the bitter-
ness of the national debate around health care reform. Most recentiy, there were

a]iegations that ieading climate change researchers at the University of East
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Angiia had suppressed dissenting iindings from other climate change researchers,
and significant errors were uncovered in the 2007 Intergovernmental Panel on

Climate Change (IPCC) report.

By January 2010, a dramatic shift had occurred: The proportion of Americans who
believed that giobal warming is happening dropped from 71 percent to 57 percent;
those who believed giobal warming is primarﬂy human-caused dropped from

57 percent to 47 percent; and those who believe that “most scientists think that
giobal warming is happening” dropped from 47 percent to 34 percent. The sharp
economic downturn and the spﬂ(e in gioi)al warming denial activity that occurred
during the latter half of 2008 and 2009 caused a signiﬁcant number of Americans
to revise their opinions about climate change. Not surprisingiy, these ]arge shifts
in pubiic perception also influenced the proportion of U.S. adults who fall into

each of the “Six Americas” (see IMAGE #4::2 and TMAGE #4::3).

Now more than ever, the pubiic health community has a critical role to play in
communicating the health impacts of climate change. Prior research shows peopie
who understand that climate change is bad for humans are more 1ikeiy to support
po]icy responses to deal with the threat. Recentiy pubiished research demonstrates
that peopie in four of the “Six Americas” found information about the health
threats associated with climate Change to be useful in understanding the relevance
of climate change. Moreover, peopie in all six of the audience segments found
information about the health benefits associated with taking action against climate
change to be compe]iing and useful.

These findings are important because they suggest how pub]ic health professionals
should expiain the relevance of climate change within the context of human
health. Peopie who believe that climate change is happen_ing — that is, the majority
of Americans — find value in iearning about the health threats associated with
climate change. This is information public health professionais can provide.

More importantly, both those who don't believe that climate change is happening
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and those who do believe that it is happening support taking many of the same
actions that have been proposed to limit climate change because they understand
that these actions will lead to better health for all Americans. Such actions include
moving away from fossil fuels and improving the design of our communities so
that we can reiy more on public tra_nsportation, Wa]king and cyciing in an eflort to
limit car use. In addition to decreasing pollution, these types of changes would
have mu]tiple health co-benefits, such as encouraging Physical activity, preventing
obesity and promoting community interaction. Public health professionals have
the opportunity to tell the story of how America’s response to climate change can

improve our health and recreate our communities so that they better sustain us.

Some pubiic health professionals may feel uncomfortable making the case that
human-caused climate change is happening; climate cha_nge isa compiex topic
and making that case involves areas of science that are heyond the experience of
many in our field. Public health professionals need not become experts in climate
science to communicate the public health imperative of climate change. However,

they can use the overwheiming opinion of scientists to influence puh]ic thinking.

Expert climate scientists have reached a consensus that climate change is happening
and that it is caused by human behavior. A recentiy puh]ished survey of earth
scientists worldwide showed that go percent of all earth scientists who activeiy
publish climate change research and over 96 percent of climatologists agree that
the mean giohal temperature has been rising since the 18th century and that
human activity is a significant contributing factor (see IMAGE #4::4). By relaying the
consensus among expert climate scientists to others — that climate change is real
and caused by humans — public health professiona]s can focus on aspects of this
issue that the pubiic health community is uniqueiy qualified to deal with.

The public health community has an opportunity to reframe the discussion
around climate change and to advance solutions that are both good for the Earth’s
climate and goocl for peop]e’s health. Doing so will help regain public interest in
and attention to this issue, cataiyze action among members of the puhlic who are
already concerned about the issue and engage some members of the pubiic who

otherwise would be resistant to supporting public action.
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IMAGE #4::1
Who Will Be Harmed by Global Warming?

How much do you think global warming will harm...

Source: Leiserowitz A, Maibach E, Roser-Renouf C. Climate Change in the American Mind. Yale University and George Mason
University. New Haven, CT: Yale Project on Climate Change Communication. 2009.
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Most Americans think of the Physical environment and plants and animals, not humans, as being the
primary victims of the worst effects of climate change and perceive its human impact as being distant,
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2008
n=2,129

2010
n=1,001

IMAGE #4::2
Global Warming’s “Six Americas”

Proportions of the U.S. adult population in the Six Americas, 2008 and 2010

Source: Leiserowitz A, Maibach E, Roser-Renouf C. Global Warming's Six Americas. Yale University and George Mason University. New Haven, CT:
Yale Project on Climate Change Communication. 2o1o. Available at: http://www.climatechangecommunication.org/resources_reports.cfm.
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Research has found that there are six distinct groups of Americans — each group has a distinct
perception of climate change.
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IMAGE #4::3
Shifts in Public Perception of the Six Americas from
2008 to 2010

Source: Leiserowitz A, Maibach E, Roser-Renouf C. Global Warming's Six Americas. Yale University and George Mason University.
New Haven, CT: Yale Project on Climate Change Communication. 2010. Available at:
http://www.climatechangecommunication.org/resources_reports.cfm.
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A dramatic shift in the public perception about climate change within the six Americas occurred
from 2008 to 2010 due to the economic downturn and spﬂ(e in global warming denial activity.
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PERCENTAGE

IMAGE #4::4
A Survey of Earth Scientists (n=3,146) as compared to a
Gallup Poll of the General Public*

Has the mean global temperature risen since pre-18007? Is human activity a significant
contributing factor?

Source: Doran P, Zimmerman M. Examining the scientific consensus on climate change. Eos. 2009;90(3):22.

*Available at: http://www.gallup.com/poll/1615/Environment.aspx
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The majority of scientists who pub]ish research agree that the mean global temperature has risen since
the 18th century and that human activityis a signjfica.nt contn'buti:ng factor.
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CHAPTER

V:GETOEVGTHE The Intergovernmental

Panel on Climate Change (IPCC) defines
adaptation as the “adjustment in natural
or human systems in response to actual
or expected climatic stimuli or their ef-
fects, which moderates harm or exploits
beneficial opportunities.”

Climate Change: Mastering the Public Health Role

The first four chapters have set the foundation that climate change is happening,
itis real and there are health risks — around the giobe as well as in the United
States. These impacts will vary by region and local area and will iikeiy have the
most significant adverse effect on groups that are particularly vulnerable. (See list
of groups disproportionateiy impacted by climate change on page 56.) Focusing on
the United States, assessments need to be done at the regionai and local levels to

heip inform pubiic health practitioners in their adaptation pianning. Assessments
should address:

the short-term and 1ong-term health impacts;
who is at greatest risk; and

what is needed to Prevent harm and to prepare for these impacts.

Adaptation is not new. Nations, states, municipalities and communities have been
deveioping preparedness pians to safeguard residents and prevent harm from a
host of environmental and manmade threats throughout history. Weather events
and health risks from climate change pose new and unique chaﬂenges for
preparedness and adaptation. Public health practitioners have a key role to piay in
preparing and adapting to these climate chalienges. They can he]p to identify and
predict changes that are specific and unique to climate change as well as identiﬁf
the health risks to the public as part of the overall framework of preparedness.
The focus and scope of pubiic health practitioners’ efforts — whether interna-
tional, regional or local — will depend on where they work within the pubiic health

system. This chapter describes elements of successful adaptation strategies, which
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include steps such as identiﬁing vulnerabilities, tracking disease and environmental
conditions, developing smart buﬂding design and educating the pubiic on the

ways they can prepare themselves and their communities for climate change.

Climate adaptation involves several steps and many stakeholders. Steps of the

climate change adaptation process include:

“Adaptation to the
Health Risks of human systems;

Climate Change”
April 13, 2010

1 identiﬁ current and ﬁﬂ:ure climate changes relevant to ecological, economic and

2 assess vulnerabilities and risks;

3 develop an adaptation strategy that prioritizes interventions by risk;
» Kristie L. Ebi, PhD, MPH

4 identify opportunities for benefits across sectors;
Carnegie Institution for Science fY pP f ﬁ

5 implement adaptation options; and

& monitor and evaluate adaptation options and strategies and adjust as needed*

The ultimate goal of climate change aclaptation is to reduce climate-related
impacts, inciuding harmful health impacts.

Similar to the disease prevention model, adaptation can occur at three levels:

® Primary prevention is intended to prevent disease, harm or exposure from ever
nappening. A climate cnange adaptaﬁon example is the protection of drinking
water from contamination in the event of extreme precipitation and ﬂooding or the
deueiopment of an early warning spstem (see side box on page 53).

® Secondary prevention is a response (or intervention) that aims to prevent disease
from occurTing once someone is exposed. A good climate change adaptation
example is enhancing a surveillance system to track and monitor a potential
climate change-related disease.

® Tertiary prevention is the implementation of a series of measures to prevent
disease from worsening and reduce suffering caused by the disease. A climate
change adaptation may improve diagnosis and treatment of a disease, tnereby
reducing morbidity or morta[ity.

For health protection, a crucial focus of adaptation should be ensuring the
community has the abiiity to deal with variations in weather, such as extreme heat

or increased precipitation from climate change, in order to prevent harm from

*Taken from the National Research Council’s America’s Climate Choices: Adapting to the Impacts of Climate Change 2010.



Adaptation Measures to Reduce
Heat-Related Health Outcomes:

The following list shows examples of
possible adaptations to heat-related
health outcomes.

Legislative Policies

Alter building design and infrastructure
codes to reduce urban heat islands
(i.e., green roofs, etc.)

Decision Support Tools

Early warning systems

Technology Development

Improve building design to reduce heat
loads during summer months

Surveillance and Monitoring

Alter health data collection systems to
monitor for increased morbidity and
mortality during a heat wave

Infrastructure Development

Improve urban design to reduce urban
heat islands by planting trees, increasing
green spaces, etc.

Other Measures

Conduct research on effective approaches

to encourage appropriate behavior during
a heat wave

Adaptation and Early Warning
m Early warning systems use

environmental and health data to
forecast regional health risks and are
important for adaptation planning.

ImMAGE #5::1 shows how researchers were
able to develop an early warning system
for malaria in Botswana by using
environmental variables to predict
outbreaks. Public health practitioners
and climate experts should work together
to develop early warning systems for heat
waves and precipitation extremes.
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ever happening. Public health practitioners have a key role to piay in the adapta-
tion process, especia]ly in the eariy stages when health considerations must be
part of the initial planning process. Failure to include health considerations early
in the adaptation process will make adaptation pianning much more chaﬂenging

in the future and is ]jkeiy to result in adverse health impacts.

In general, preparedness and adaptation target two types of risk: existing, such as
an existing disease, po]lutant or event, and new, such as an increase or first
occurrence of a disease, po]]utant or event. Climate change may add to existing
risks and result in new risks. Integration of climate change risks, i.nc]uding new
risks into existing preparedness planning, will help to facilitate an efficient and
coordinated approach across all stakeholders and ensure that communities are

ready and resilient.

Adaptation—Important Considerations

Adaptation will vary depending on the time, scale and scope of the system or
place for which adaptation is being developed. For exampie, some adaptation
efforts may focuson a specific location or time, whereas others may be giobal in
scale. Availabiiity and sufiiciency of resources may also affect adaptation options
as decision-makers will have to weigh relative costs of adaptation against the risks
of impacts. In all instances, important factors and questions to consider through—

out the adaptation process are:

1 the current state of community preparedness for combating disease;

2 recent climate trends;

3 uncertainties associated with climate Uariability and change;

4 projected impact of climate change, induding health impacts;

5 immediate local and regional dctions to prepare for the eﬁects of climate change;
6 timing and location of implemented adaptation activities; and

7 barriers, constraints and limitations to implementing adaptation strategies.

Given the growing number of issues facing public health practitioners today, the
greatest cha]lenge for the pubiic health workforce will be to adapt to risks from
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climate change while also confronting many other e)cisting environmental and

health stressors.

However, regardless of the effectiveness of climate change adaptation planning
and implementation, adverse health impacts from climate change are iikeiy to

occur. Therefore, mitigating climate change is also very important.

Given the compiexity of climate change and its potential impact on a system, an
interdiscip]inary approach — involving many sectors and professions, such as
puh]ic health, agriculture, transportation and water resource management —in
both climate change adaptation and mitigation is necessary. Many choices and
activities within non-health sectors can and will have an impact, both adverse and
beneficial, on puhiic health. For exampie, wise land-use planning and transporta-
tion decisions can heip to mitigate climate change and be beneficial for health.
Converseiy, poor decisions in these sectors can further contribute to greenhouse

gas emissions and have a detrimental impact on health.

As shown in Chapter 2, climate change impacts vary geographica]ly. In addition,
recent climate research suggests a greater likelihood of repeated small events and
disasters as well as increased frequency and intensity of iarge-scaie events and
disasters. In Europe, for exampie, arecent five-year period produced eight
“one-in-500 years” extreme weather events that included heat waves, blizzards

and heavy rains with associated ﬂooding.

To successfnﬂy protect health and reduce health risks, adaptation strategies must
account for these variations in climate. Two key criteria of any successful
adaptation strategy are resiiiency under a range of scenarios and the ability to

make adjustments with little cost.

Those involved in adaptation, including public health practitioners, need to consider
how current systems and measures, such as surveillance and monitoring systems
or eariy warning systems, can be adapted to meet changes in climate and suhsequent

impacts in the future.



“Protecting the
Most Vulnerable: A
Framework for U.S.
Climate-Health

Preparedness”
April 13, 2010

» Kim Knowlton, DrPH
Senior Scientist, Natural Resources
Defense Council, and Assistant Clinical
Professor, Department of Environmental
Health Sciences, Mailman School of
Public Health, Columbia University
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In particular, adapting surveillance and monitoring systems to account for climate
change isa key health Protection measure. IMAGE #5::2 illustrates the need to
manage current climate health risks while preparing a response to a future health

threat — in this case, the prevention of malaria.

A sustained commitment, one that is flexible and accounts for potential changes
in climate impacts over time, is necessary for successful adaptation pianning and
irnpiernentation. An unfortunate case where a sustained commitment was iacking
is in the case of Aedes Aegypti, a rnosquito known to carry dengue fever and other
diseases. IMAGE #5:3 shows the impacts of efforts to control the spread of Aedes
Aegypti and its subsequent proliferation through the Americas due to a lack of
funding for vector-control programs (the necessary intervention strategy).
Sustained commitment to adaptation through monitoring adaptation decisions
and continua]ly updating the pla.nning process is critical. An increase in disease
and death from climate change is almost certain without proper and effective

climate change adaptation.

All Americans are facing increased risks from climate change, especia]ly those with
impaired health or greater susceptibﬂity, such as asthma sufferers. Identifying
climate health vulnerabilities and those individuals most 1ﬂ<eiy to be affected is a
first step in adaptation pianning and a critical role for pubiic health practitioners.

Research documents current impacts from climate change on the environment
and on health which includes the national impacts and health outcomes (see
IMAGE #5::4). Exampies of harmful health outcomes that can be worsened by
climate change include a]iergies, the spread of infectious disease, and heat or cold

stress. (See Chapter 2 for information on health effects.)

Adaptation and Climate
Vuinerabiiity Factors

Some populations have greater underlying susceptibility to harmful health out-
comes of climate cha_nge. Vuinerabiiity to climate cha_nge includes many factors,

such as geography, local housing and infrastructure, pubiic health resources, social
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circumstance, age and health status, and must be considered in a(iaptation

planning. Take the exampie i)eiow:

Community A is suffering from iiigh exposures to late summer ozone smog. This
particuiar community also has a iiigii prevaience of pe(iiatric asthma. Emissions
from local vehicles and industry worsen smog and particulate air pollution and
contribute to rising carbon dioxide (CO2) concentrations. Higher CO2 levels also
increase ragweed poiien production. Greater levels of poiien and air poiiution exposure,
combined with a population with increased susceptibility to adverse respiratory
eﬁects, lead to adverse impacts for this vulnerable segment of the community. Even
worse, if Community Alacks an alert system for iiigii smog or higii Poiien (iays,
residents do not have needed information to take action and adopt countermeasures
that limit the iiarmﬁii eﬁects of climate ciiange on their community — that is, reduce
daiiy exposures, ciiange their behaviors and adapt to changing conditions.

Everyone is vulnerable to climate change, as described in Chapter 2. However,
some groups are particuiariy vulnerable based on social, economic, environmental
and bioiogical factors. Vulnerable groups disproportionateiy impacted by climate

change include:

peopie iiving in poverty
peopie without air conditioning

outdoor workers

children, as they are more susceptibie to (ieiiydration and have faster breatiiing
rates. On average, children also spen(i more time outdoors than adults, increasing
their chances for aiiergies and infectious disease.

the ei(ieriy, who have increased susceptibiiity to heat due to decreased mobiiity and
limited ai)iiity to tiiermo-reguiate

pregnant women
peopie with chronic illness
peopie with acute illness

peopie who are disabled

The resources and infrastructure needed to adapt to many of the impacts of climate
change exist, but efforts must be made to identify and target the most vulnerable
communities to be successful. Those at greatest risk are often the least prepared.
A community that is unprepared may face signiﬁcant and costiy effects resuiting

from climate change.



Heat Warning Systems

Philadelphia is taking a progressive
approach toward managing heat crises
through early warning systems. Research
shows that between 1995 and 1998,
the city saved an estimated 117 lives by
instituting an early warning system for
heat. Some 20 cities in the United States
currently have an early warning system
for heat.

Recommendations

for adaptation pianning
for heat emergencies
include:

Identifying Vulnerable Communities

* Determine what ZIP codes are
most at risk

* Determine where there are
concentrations of elderly individuals
living alone, those without air
conditioning and those living in
poverty

Tracking

* Develop heat wave alert systems for
early warning

Climate-Smart Design

* Design to create sustainable commu-
nities; use alternative energy and
energy efficiency to reduce urban
heat island effects

Public Education

* Promote cooling centers to those
without air conditioning and provide
transportation to these locations

* Develop and disseminate health care
provider education tools that help
clinicians encourage healthy choices
for people experiencing a heat wave

* Develop employer education tools for
workers who are vulnerable to heat stress

Climate Change: Mastering the Public Health Role

Heat waves are expected to increase in frequency as a result of climate change,
and the 2006 California heat wave demonstrates the tragic consequences of being
unprepared. Heat emergency preparedness is critical — virtual]y all heat wave-
related deaths can be prevented through adaptation strategies. California’s heat
wave was responsﬂ)ie for 655 excess heat deaths, 140 coroner-confirmed heat
deaths, more than 16,000 emergency room visits and about 1,200 hospitalizations
(see IMAGE #5::5) . Many of California’s heat wave victims were from the most vul-

nerable groups.

To identify California’s heat-related vulnerabilities, the California Department of
Public Health pa_rticipated ina study that mapped out factors attributed to heat
illness. The study looked at contributing factors and mapped populations ages

65 or older iiving alone and those without air conditioning, among other factors.
These data can be found in the summary report on California’s Heat Vuinerabi]ity
Assessment at: http://www.ehib.org/papers/Heat_Vulnerability_2007.pdf.

The 2009 study on California’s 2006 heat wave produced aggregated data for six
regions of the state assessing county—ievei statistics on hospitalizations and emer-
gency room visits during the crisis. This data—mapping shows where the relative
risk of heat-related emergency room visits was greatest. Findings also show the
highest risk was on the central coast of California, where fewer residents have air

conditioning and the popuiation is not used to extreme heat.

The effects of climate change are clearly iocal, and adaptation planning should
address specific health outcomes that can be expected. Aiong with federal
adaptation programs now under way, state and local governments are helping to
lead the way in fra:ming adaptation poiicy. Public health practitioners must get
involved in adaptation p]anning to provide expertise to committees assigned to
developing iong-terrn strategies for dealing with climate change and its effects on
vulnerable popuiations. There are many ways states can adopt more comprehensive
adaptation poiicies. Adaptation, combined with efforts to reduce greenhouse gas
emissions, will ensure healthier communities today and greater resi]jency to future

climate change impacts.
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IMAGE #5::1
Using Climate-Health Data for a Malaria Early Warning
System in Botswana

Source: Thomson MC, Mason S]J, Phindela T, Connor SJ. Use of rainfall and sea surface temperature monitoring for malaria eaﬂy warning in Botswana.
Am J Trop Med Hyg. 2005;73(1):214-221.
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Environmental health data in Botswana were a.nalyzed to develop an ea_rly warning system. This
research helped public health Professionals prepare for and predict malaria outbreaks and anticipate

seasonal fluctuations.
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IMAGE #5::2
Malaria in India: Current and Projected Climate Health Risks

Source: Bhattacharya S, Sharma C, Dhiman R, Mitra A. Climate change and malaria in India. Current Science. 2006;90(3):369-375.
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The Proj ected distribution of malaria by states within India in 2006, as shown on the map on the left,
is vastly different than the Projected distribution of malaria in 2080, as shown on the map on the
right Public health Ppractitioners need to plan for current environmental health cha]lenges, but be
adaptive to future climate health risks.
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IMAGE #5::3
The Distribution of Aedes Aegypti in the Americas

Source: Gibler DJ. The changing epidemiology of yellow fever and dengue, 1900 to 2003: full circle? Comparative Immunology, Microbiology and Infectious Diseases.
2004;27(5)319-330.
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mm Distribution of Aedes Aegypti

Aedes Aegypti is a mosquito that can spreacl clengue fever and ye]low fever viruses. The maps c]isplay
the resurgence of Aedes Aegypti in 2003 following the dissolution of disease control efforts in 1970.
Public health efforts dIaInaticaﬂy reduced the presence of Aedes Aegyppti in the Americas, as shown in
the center map, before these programs dissolved.



IMAGE #5::4

U.S. Impacts of Climate Change

Source: United States Global Climate Change Research Program. Global Climate Change Impacts in the United States. Cambridge University

Press; 2009.
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Ebi KL, Balbus J, Kinney PL, et al. Effects of Global Change on Human Health. In: Gamble JL, ed; Ebi KL, Sussman FG, Wilbanks T7, authors.
Analyses of the Effects of Global Change on Human Health and Welfare and Human Systems: A report by the U.S. Climate Change Science Program
and the Subcommittee on Global Change Research. Washington, DC: U.S. Environmental Protection Agency. 2008: 2-1 to 2-78.
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These maps demonstrate the current impacts of climate Change on the United States. Research
documents increases in temperature, rising sea level, increased intensity of storms and greater

ﬁfequency of wildfires resulting from g]obal warming.



62 Climate Change: Mastering the Public Health Role

IMAGE #5::5
Tracking & Surveillance

Relative risk of heat-related emergency room visits in California during July 2006 heat wave

Source: Knowlton K, Rotkin Ellman M, Ki_ng, G, et al. The 2006 California heat wave—i_mpacts on hosPita]jzaﬁons and emergency department
visits. Environ Health Perspct. 2009;117(x):61-67.

Edwards L. Monthly weather summary. California Climate Watch. 2006;3(7):1-2. Available at:
http://www.calclim.dri.edu/climatewatch/CalClim200607-2.pdf.
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The 2006 California heat wave had a substantial effect on morbidity. This suggests that population
acclimatization and adaptive capacity influenced risk. By better understanc]jng these impacts and
population vulnerabilities, local communities can improve heat wave preparedness to cope with
climate change.
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CHAPTER

Climate Change: Mastering the Public Health Role

To close the webinar series, APHA and CDC invited two leaders from federal
agencies that play key roles in the puhlic health response to climate change:

Dr. Howard Koh, assistant secretary for health with the U.S. Department of Health
and Human Services, and Ms. Gina McCarthy, assistant administrator for the

Office of Air and Radiation with the U.S. Environmental Protection Agency.

Both presenters echoed much of what was discussed in previous webinars — that
climate change is real and that it is happening now (Chapter 1); climate change isa
public health issue (Chapter 2); and public health practitioners at all levels have a

key role to play in responding to and preparing for climate change (Chapters 3-5).

Both leaders shared what their agencies are doing to respond to the challenges of
climate change and how these efforts relate to the goals and missions of their
respective departments. They stressed the need for collaboration across sectors

and thWCCIl the gI'OWlIlg numher Of federal agencies I'CSPOIldiIlg to climate change.

Presenters also described recent HHS and EPA collaboration on climate change
work. Representatives from the agencies participate in an Interagency Working
Group on Climate Change and Health, which was established as a collaborative effort
to develop a strategic plan for basic and app]ied research on the human health effects
of climate change. The two agencies held a 2009 White House stakeholder hrieﬁng
on the health benefits of clean energy reform, and representatives from HHS and
EPA comprise the Subcommittee on Global Change Research within the National
Science and Technology Council. These and other HHS and EPA climate change
activities are detailed in this chapter.
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“Looking Ahead:
Advancing the Public
Health Response to

Climate Change”
June 30, 2010

» Howard K. Koh, MD, MPH
Assistant Secretary for Health,
US. Department of Health and
Human Services

Health Impact Assessment

A health impact assessment is a
combination of procedures, methods and
tools that assess the impact of a policy
or decision on health. HIAs can be used
during the development of transportation,
energy and land-design policies to
ensure that health impacts are
considered in decisions that are
interrelated with climate change.

The science is clear that climate change is real and that it presents signiﬁcant and
costiy health cha]]enges. In fact, the World Health Organization estimates that
climate change is a]ready linked to more than 150,000 deaths each year. However,

the puhiic health effects of climate change remain iargeiy unaddressed — at home
and abroad.

The prevention approach — amodel that pubiic health practitioners are uniqueiy
qualified to irnpiement —is key to ensuring that climate change has a limited
effect on the pubiic's health and safety and makes certain that preparedness will
remain central in assuring community resﬂiency in the face of climate change.
Public health practitioners at all levels of government will — and do — have key

roles in responding to climate change.

Overview of HHS

HHS is the principal agency charged with protecting the health of all Americans
and providing essential health services, especiaﬂy for those who are least able to
heip themselves. HHS consists of the Office of the Secretary and 11 operating

divisions with more than 65,000 empioyees.

HHS uphoids the social determinants approach in its work. Tts Healthy People
initiative aims to create social and physical environments through its “health in
all policies" framework. This framework builds on the belief that all policies —
whether transportation, affordable housing or access to nutritious foods — affect
peopie’s abiiity to attain gooci health. Such a framework can be sustained with the
use of health impact assessments — a tool that heips measure the health impact

of diverse poiicy decisions.

Climate Change — The Public
Health Approach

Taking action on climate change is often presente(i as two types of activities:
primary prevention which often translates to mitigation, and adaptation or

prepareciness.
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Mitigation is not on]y central to pubiic health’s climate change approach, but offers
signjﬁcant health co-benefits. For exarnpie, increasing safe and viable opportunities to
walk and bike not only curbs the emissions that cause climate change, but promotes
physical activity, combats obesity and reduces respiratory and cardiovascular

illness rates.

Adaptation was covered in detail in Chapter 5. To recap, key elements of successful
adaptation strategies include identifying vulnerabilities, tracking disease and
environmental conditions and educating the public on the individual ways they

can prepare themselves and their families for climate Change.

Primary prevention often results in mitigation and includes efforts to slow, stabilize
or reverse climate change by reducing greenhouse gas emissions. Primary preven-
tion strategies include increasing energy efficiency in buiidings and vehicles via
smarter land-use and community design decisions as well as increasing opportu-

nities for alternative transportation, i.e,, Walking, hiking and pubiic transit.

Secondary prevention, often referred to as adaptation, includes efforts to anticipate
and prepare for the effects of climate change and reduce the associated health
burden. Such activities can be integrated into existing pubiic health Preparedness
plans.

Tertia_ry is a third form of prevention that aims to halt any additional increase
in the burden of illness and injury through various pub]ic health interventions.
The puhiic health practitioner piays an irnportant and unique role through these

interventions.

Leading agencies within HHS on climate change include the National Institutes
of Health (NIH), which supports research on the environmental and human health
effects of climate change, and the Centers for Disease Control and Prevention (CDC),
which identifies the health impacts of climate change and the popuiations most
vulnerable to its effects, anticipates future trends and oversees and develops the

systems needed to detect and respond to emerging health threats.
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Partner Spotlight

CDC is partnering with Texas’ Travis
County Health Department to include
health indicators in Austin's climate
protection planning process. The agency
is developing vulnerability mapping tools
that will allow the county health
department to identify vulnerable areas
that can benefit from better urban
planning and climate mitigation efforts.

At the federal level, HHS has been involved in several signiﬁcant collaborations.
Speciﬁca]ly, HHS is co]lahorating with the U.S. Global Change Research Program,
the Intergovernmentai Panel on Climate Change, the Interagency Climate Change
Adaptation Task Force, the Interagency Working Group on Climate Change and
Health and the National Ocean Council.

During the past several years, HHS has also been involved in several notable
events and pub]ications regarding climate change and health. In 2008, CDC
authored “Climate Change and the Health of the Public,” which was pubiished in
the American Journal of Preventive Medicine. As mentioned earlier, in the fall of
2009, HHS and EPA held a White House stakeholder briefing on the “Public
Health Benefits of Clean Energy.” In addition, NTH’s National Institute of Envi-
ronmental Health Sciences (NIEHS) co-funded The Lancet Health and Climate
Change series, which addressed the puhlic health impacts of climate change:

http://www.niehs.nih.gov/news/releases/2009/climatechange.cfm.

NIEHS was also the coordinating author of the landmark report “A Human
Health Perspective on Climate Change,” which was released in Aprﬂ 2010
through the Interagency Working Group on Climate Change and Health. The
report identified the research needed to better understand and reduce the health
effects of climate change. It also high]ighted the health consequences of climate
change and provided a starting point for the coordination of federal research and

response activities.

CDC and State and Local
Health Partners

CDC piays a key role in supporting state and local health partners in their climate
change activities. The CDC Climate Change Program provides technical guidance
and support for adaptation pianning, maps vulnerabilities at the regional, state
and local levels and is in the process of enhancing surveillance tools, such as
CDC’s National Environmental Public Health Tracking Network, to include

climate change indicators.



directors conducted by the National
Association of County and City Health
Officials and George Mason University
(discussed in Chapter 4), nearly 70
percent of those surveyed believed that
their jurisdiction had experienced climate
change in the past 20 years and 77
percent felt they lacked the resources
needed to address climate-related health
threats. Report available at:
http://www.edf.org/documents/
7846_AreWeReady_April2008.pdf.
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CDC also heips translate emerging climate science information and reports into
information that is easily accessible to its diverse pubiic health partners.

A Call to Action and a Vision for
the Future for Public Health and
Front-Line Defenders

Public health practitioners are often the first line of defense against the health
impacts of climate change. The 10 essential services are the tenets of pubiic
health practice. The puhiic health practitioner’s role in climate change can be
aligned with these essential services (see IMAGE #6::1).

Public health practitioners, especia]]y those at the state and local levels, have an
important role in promoting poiicies that simultaneously confront climate
change and benefit health through collaboration with nontraditional health
partners, inciuding those in transportation, energy, agricuiturai and environmental
sectors. Public health practitioners also Piay an important role in educating
decision-makers about these po]icies, especia]ly through the use of localized and
regional data.

Looking to the future, a pubiic health response to climate Change must include:

1a weﬂ-prepared front line of defense: Local health prouiders and health departments
should be prepared for any adverse impacts of climate change and know which
populations are at greatest risk for negative health impacts;

2 reliable tracicing systems to monitor diseases related to climate change and to
identify trends;

3 investigation of disease outbreaks potentiauy associated with climate change;
4 health care prouiders who are well trained on the health aspects of climate change; and

5 eﬂéctiue communication and educational strategies to inform the puhiic and policy—
makers about the health impacts of climate change.

Confronting climate change means pubiic health Practitioners at all levels must

get involved. Working together, our vision for the future is shaped hy science-


http://www.edf.org/documents/7846_AreWeReady_April2008.pdf
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Assistant Administrator, Oﬂice of Air
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Protection Agency

based efforts that promote heaith, protect peopie, engage communities and
prepare for a healthier future.

The federal government’s and EPA’s position on climate change is now clear: Tt is

real, it is endangering public health and welfare, and now is the time to take action.

Cooperation is key to the federal response and work addressing the cha]lenges of
climate change. Such collaboration is astuteiy llustrated in the work between
HHS and EPA.

EPA Overview

EPA’s mission is to protect human health and the environment — the 20112015

strategic pia_n identifies five goals that gui(ie the agency’s work:

1 taking action on climate change and improving air quulity;

2 protecting America’s waters;

3 cleaning up communities and advancing sustainable deveiopment;
4 ensuring safety of chemicals and preventing Poﬂution; and

5 enforcing environmental laws.

EPA also aims to protect those most vulnerable to environmental hazards.

EPA and Climate Change

As stated above, taking action on climate change is among the top five strategic
goals of EPA. The agency is at the forefront of the climate change discussion and
is charge(i with researcin'ng and responding to its impact on health and the
environment. A]ong with other federal agencies, EPA supports evidence that
shows that climate change poses a threat to human health and welfare via
temperature effects (e.g, severe heat waves), extreme weather events and an increase
in climate-sensitive diseases. The science supports the agency's stance that climate

change isa real threat to human health and weifare.



WS ETEEY that clean energy

and pollution reduction in the United
States can result in significant annual

health benefits and cost savings. For ex-

ample:

® A reduction of 1,000 tons of SOx (a
greenhouse gas) from power plants
will save $33 million to $82 million
per year.

® A reduction of 1,000 tons of direct
particulate matter 2.5 (a harmful
respiratory pollutant) from industrial
sources will save $190 million to
$460 million per year.

® A reduction of 1,000 tons of direct
particulate matter 2.5 from mobile
sources will save $230 million to
$560 million per year, in part through
4,300 fewer missed days of work and
30 to 80 fewer cases of
premature death.
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EPA continues to address air quality through the federal Clean Air Act, as climate
change impacts air quality. For example, higher temperatures can interact with
ozone and particle air pollution to increase negative health effects; hotter temper-
atures stimulate the growth of allergens that may increase sensitivity to air pollu-
tion and irritate asthma; and disruptions in social systems can increase overall

vulneral)ility to a variety of stressors, including air po]_lution.

A good example of the impact of climate change on air quality is ground-level
ozone. Ground-level ozone is a harmful air pollutant — it can cause respiratory
distress, exacerbate asthma and cause lung disease. Itis a primary constituent of
smog and is formed at grouncl level through a chemical reaction between oxides
of nitrogen (NOx) and volatile organic compounds (VOCs) in the presence of
sunlight. NOx and other VOCs come from vehicle exhaust, industrial emissions
and other sources. Sunlight and increased temperatures can increase ground—level
ozone. In a 2009 report (see IMAGE #6::2), EPA used modeling to project that by
2050 in particular areas of the country, climate change could cause an increase in

grouncl-level ozone during the sumimer as well as lengthen the 0zZone season.

In line with its mission to protect air quality and employing the power of the
Clean Air Act, EPA is striving to achieve climate and air quality “co-benefits,”
ie., reducing the harmful emissions that cause and exacerbate illness while also

combating climate change.

Harmful emissions come from a variety of sources, such as power plants, heavy-
duty diesel engines, cars, trucks, industrial manufacturers and wood-hurning
stoves. Currently, EPA is taking advantage of several opportunities to promote
better health and confront climate change, particularly in the area of clean energy
and energy eﬁiciency. For example, the agency is Working to develop and imple-
ment comprehensive energy strategies at industrial facilities that will reduce en-
ergy demand and pollution as well as promote new and efficient clean energy

technologies.
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EPA also understands and is managing climate cha_nge asa significa_nt and
challenging water qua]ity issue. (Climate change and its impact on water and
health, including the overtaxing of combined sewage overflow systems due to
increased precipitation and resulting surface water contamination, are discussed

in Chapter 2.)

In addition to the impact on combined sewer overflows, changes in the amount,
frequency and type of precipitation from climate change could have various
effects on water in different regions of the country (see the Chapter 2 map of US.
regional impacts). For example, an increase in the amount and frequency of
precipitation could result in increased ﬂooding and greater runoff and erosion,
which could negatively impact water quaiity. Converseiy, a decrease in the amount
and frequency of precipitation could constrain water resources and affect water
quality in drier areas of the country. Rising temperatures may also diminish snow
packs, for example in the Northwest, hy increasing evaporation and aﬁecting

seasonal availability of water.

EPA recognizes and supports climate change a(iaptation strategies that benefit
health, protect water sources and contend with climate change-induced energy

needs and issues. (Adaptation is covered in detail in Chapter 5.)

Climate change adaptation strategies that can protect health and prevent harm
will require adequate support from the public health system. Funding and support
is needed to ensure proper training of Pubiic health practitioners, and to ensure
that surveillance, emergency response and other prevention-focused programs are

in place.

Other adaptation strategies that may benefit health include urban tree pianting to
heip moderate temperature changes; strengl;hened weather advisories to alert the

pub]ic to harmful and dangerous heat conditions; and methods to counter what
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is known as the urban heat island effect, such as employing green rooﬁng, plant—
ing trees and Vegetation and increasing the use of cool roofs and pavements to

lower temperatures in cities.

To protect the nation’s water resources, adaptation strategies include changing
water use and demand through common-sense community restrictions;
improving water use efiiciency; planning for alternative water resources, such

as desalinization; and making changes to water allocation.

Adaptation strategies that address climate change-induced energy needs, such as
higher energy demands during heat waves, include promoting energy eﬂiciency
to offset energy demand and consumption; protecting energy facilities; and
diversifying the power supply to ensure full coverage in case a facility is unable

to meet demand.

A key and signiﬁcant role that EPA plays in combating climate change and
Protecting puhlic health is in the realm of mitigation and regu]ation.

On December 7, 2009, EPA Administrator Lisa Jackson signed the Greenhouse
Gas Endangerment Finding,* which confirmed that greenhouse gases pose a
danger to human health and welfare, and that mobile sources contribute to that
endangerment. This signiiicant and pioneering ﬁnding lays the groundwork

for future control and reguiation of harmful greenhouse gas emissions.

EPA is now using its regulatory authority to reduce greenhouse gas emissions

from mobile and large industrial sources.

Two significant rnitigation rules are:

o The Light-Duty Vehicle Greenhouse Gas Emissions Standards: EPA and the
National Highway Traﬂic Safety Administration have been working together on
developing a national program of harmonized regulations to reduce greenhouse gas
emissions and improve ﬁiel economy of tht-duty vehicles. The agencies issued

*APHA supports EPA’s endangerrnent finding as well as other efforts to reduce harmful air emissions and protect health.
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fmal rules establishing standards for 2012—2016 model year passenger cars, light-
duty trucks and medium-duty passenger vehicles on Aprﬂ 1, 20I0. They require
these vehicles to meet an estimated combined average emissions level of 250 grams
of carbon dioxide per mile or the equiualent to 35.5 miles per gauon (MPG) if the
automobile industry were to meet this carbon dioxide level solely through ﬁiel economy
improvements. Together, these standards will cut greenhouse gas emissions bY an
estimated 960 million metric tons and save 1.8 billion barrels of oil over the lifetime
of the vehicles sold under the program. The agencies are now in the process of
deueloping a rulemaicing Pprocess to set standards for model years 2017—2025.

« The Mandatory Greenhouse Gas Reporting Rule: This rule requires the
1argest emitting sources, or about 10,000 facﬂiﬁes, to report their greenhouse gas
emissions. The rule covers about 85 percent of such emissions in the United States.
Reports were due in March 2011.

EPA offers several grants to communities and governments to assist in the ﬁght

against climate change.

Climate Showcase Communities Grants: Launched in 2009, this grant program
offers competitive funds to local and tribal governments to establish and imple-
ment climate change initiatives. Ten million dollars in grants were made available

in fiscal years 2009 and 2010.

National Clean Diesel Campaign and Grant Program: This program distributes
funding for clean diesel activities, such as engine retroﬁtting and other emerging
clean techno]ogies. A combined funding amount of $120 million was available in

ﬁscal years 2009 and 20I0.

Clean Water State Revolving Fund: This fund provides low-interest, flexible loans
to fund water quality protection projects, such as wastewater treatment, nonpoint
source poﬂution control and watershed and estuary management. To date, more

than $68 billion, in the form of 22,700 low-interest loans, have been granted.
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In line with HHS’ perspective, public health practitioners and their unique skills
are integral in the ongoing strugg]e against climate cha_nge. And these practitioners
are a valued EPA partner.

In Particula_r, Public health agencies and practitioners have several important

roles to play, as echoed in previous chapters.

They play a key rolein helping communities adapt to and prepare for climate
change-related events and impacts.

Because public health workers intimately understand the needs and issues within
their communities, they can assist agencies such EPA in crafting regulations,
uoluntary programs and grant initiatives that better protect and respond to the
needs of a diverse Population.

Public health organizations and practitioners are crucial in relaying important
messages and education about climate change to those who need this information.

EPA is committed to the ﬁght against climate cha_nge and the protection of
human health and welfare. (Visit EPA’s climate change website for more

information — see IMAGE #6::3.)
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IMAGE #6::1
10 Essential Services of Public Health

Sources: Frumkin H, Hess J, Luber G, Malilay J, McGeehin M. Climate change: the public health response. Am J Public Health. 2008;98(3):435-445.

10

Service

Monitor health status to identify and
solve community health problems

Climate Change Example

Tracking of diseases and trends
related to climate change

Diagnose and investigate health problems
and health hazards in the community

Investigation of infectious water-, food-,
and vector-borne disease outbreaks

Inform, educate and empower people

Informing the public and policy-makers about
health impacts of climate change

Mobilize community partnerships and action
to identify and solve health problems

Public health partnerships with industry,
other professional groups, faith communities
and others to craft and implement solutions

Develop policies and plans that support
individual and community health efforts

Municipal heat wave preparedness plans

Enforce laws and regulations that protect
health and ensure safety

(Little role for public health)

Link people to needed personal health
services and ensure the provision of health
care when otherwise unavailable

Health care service provision
following disasters

Ensure competent public and
personal health care workforce

Training of health care providers on
health aspects of climate change

Evaluate effectiveness, accessibility and
quality of personal and population-based
health services

Program assessment of preparedness
efforts such as heat wave plans

Research for new insights and innovative
solutions to health problems

Research on health effects of climate
change, including innovative techniques such
as modeling and research on optimal
adaptation strategies

The 10 essential services are tenets of pub]ic health Ppractice. The pub]ic health practitioners’ role can
be a]igned with these services.
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IMAGE #6::2
Impacts of Climate Change on Air Quality: Ground-Level Ozone

Source: Hogrefe C, et al. Figure 35. In: Our Nation's Air-Status and Trends Through 2008. U.S. Environmental Protection Agency. 2010. Available at:
http://www.epa.gov/airtrends/2010/report/climatechange.pdf.
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IMAGE #6::3
EPA’s Climate Change Website

Source: EPA Climate Change Program. Available at: http://www.epa.gov/climatechange.
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EPA’s website is a comprehensive source for information on science, impacts, emissions, policy and

how the Public can get involved.
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Notes:
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