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Jan-Dec Global Mean Temperature over Land & Ocean
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100-degree Days in 2011
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Projected Temperature Change of Hottest Days

Projected Temperature Change of Hottest Days

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)




®Observed Change in Very Heavy Precipitation
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Projected Change in Heavy Precipitation Events

Projected Change in Heavy Precipitation Events

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)

Future Change Multiplier




National Institute of Environmental Health Sciences
Your Environment. Your Health.

Extreme events trend upwards in US since 1980

Billion-Dollar Disaster Event Types by Year (CPI-Adjusted)

I Winter Storm | Widfire Tropical Cyclang I Savare Storm I Freeze I Flooding | Orought
18 1 T
17 T Ti7
16 +16
15 I 115
14 1 114
13 E S --13
12 T TiZ
211 A +t11 =
I 5
Z10T 0 g
E 9T 19 o
m
E_ - --E oz
E -l
Z2 7+ +7 @
61 l 16
5 - --5
41 - 14
3 r m --E
E - IIE
171 1
0- 0

1880 1382 1984 1866 1388 1830 1882 1934 1336 18938 2000 2002 2004 2006 2008 200 2012 2014

National Institutes of Health
U.S. Department of Health and Human Services



ﬁy b o i



Impact of Climate Change on Human Health
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Welcome to the National
~Climate Assessment

The National Climate Assessment summarizes the impacts of climate change on the
United States, now and in the future.

A team of more than 300 experts guided by a 60-member Federal Advisory Committee
produced the report, which was extensively reviewed by the public and experts,
including federal agencies and a panel of the National Academy of Sciences.

— EXPLORE THE EFFECTS OF CLIMATE CHANGE

GlobalChange.gov

U.S. Global Change Research Program
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Key Message 1: Wide-ranging Health Impacts

Climate change threatens human health and well-being in many ways, including impacts from
increased extreme weather events, wildfire, decreased air quality, threats to mental health,
and ilinesses transmitted by food, water, and disease-carriers such as mosquitoes and ticks.
Some of these health impacts are already underway in the United States.

4! Supporting Evidence
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Key Message 3: Prevention Provides Protection

Public health actions, especially preparedness and prevention, can do much to protect people
from some of the impacts of climate change. Early action provides the largest health benefits.
As threats increase, our abllity to adapt to future changes may be limited.

' Supporting Evidence




Key Message 4: Responses Have Multiple Benefits

Responding to climate change provides opportunities to improve human health and well-being
across many sectors, including energy, agriculture, and transportation. Many uf@
strategies offer a variety of benefits, protecting people while combating climate change and
providing other societal benefits,

"14' Supporting Evidence
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The President’s Climate Action Plan- June 2013

THE PRESIDENT'S PLAN WILL

PREPARE THE U.S. FOR THE IMPACTS OF
CLIMATE CHANGE
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Tha Adwiniatr ptan snd pactrers W 3OTR, tedered nhnad Tha US Slubel
Chmite Change

PROGRESS: ° vmuss;wg

Swveinped misass tirtagies bs halp plens Pragrom, WOAA, A
o -::':. 2 o m"!o m:-l o Aha St v, - ”d: st I
Hevha Poetect 1800 apsrntions. v bvved rtas mape
s it wod shams — and scussn | WA progruma e e wucts of e et

THERE'S MORE WORK TO DO

Moving forward, the Obama Administration will help states, cities, and towns bulld stronger communities
and infrastructure, protect critical sectors of our economy as well as our natural resources, and use sound
sclence 1o batter understand and manage climate impacts
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Some important acronyms

O USGCRP: United States Global Change Research Program

The U.S. Global Change Research Program is a confederation of 13 Federal
departments and agencies, which carry out research and develop and
maintain capabilities that support the Nation’s response to global change.
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O NCA: National T L O CCHHG: Interagency
Climate Assessment it Workgroup on Climate

USGCRP has a legal Change and Human Health

mandate to conduct a
National Climate
Assessment every four

Leads and coordinates Federal
scientific activities related to
climate change and human health
years, the most recent of in an end-to-end manner, from
which was released in - - basic research through public
May 2014. S health practice.




CCHHG: Interagency Workgroup on
Climate Change and Human Health

o Co-chairs:

o National Institute of Environmental Health Sciences (NIEHS)

o Centers for Disease Control and Prevention (CDC)

o National Oceanographic and Atmospheric Administration (NOAA)
o Representatives:

o Department of Defense (DOD)

o Department of State (DOS)

Urveec Sz Legin Tewdback FAQs

o Environmental Protection Agency (EPA) . :“:::“.,&‘:5:.,.. MATCH Hessascces oot
o Homeland Security (DHS) -
o National Aeronautics & Space Administration (NASA)
o U.S. Agency for International Development (USAID)
o U.S. Department of Agriculture (USDA)

o U.S. Geological Survey (USGS)




The USGCRP Climate and Health Assessment is:

o An Interagency Product

of the USGCRP, coordinated by the Interagency Workgroup on Climate Change and
Human Health (CCHHG) and written by federal experts (NIH, CDC, NOAA, EPA, others),
with contractor support. EPA is playing a coordinating role.

o A Scientific Assessment

of existing research on the impacts of observed and projected climate change on
human health in the United States, with a strong focus on impact quantification

O An Interim Report

with an estimated publication date in spring 2016 — between the Third NCA (May
2014) and Fourth NCA. It will build upon current NCA and 2008 US CCSP climate and
health-focused SAP 4.6.

o A Product with High Visibility

The USGCRP Climate and Health Assessment is a Highly Influential Scientific
Assessment and is featured as a goal in the President’s Climate Action Plan to address
the need for more definitive, quantitative assessments of the national burden of
climate-health impacts.



Draft Outline

. Introduction

. Thermal Extremes

. Air Quality Impacts

Vectorborne and Zoonotic Disease
Waterborne and Foodborne Disease

Food Safety, Nutrition, and Access

Extreme Weather and Climate Events
Mental Health and Stress-Related Disorders
Risk Factors and Populations of Concern
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Draft Outline

Risk Factors

Introduction - Social Determinants of Health
) - Biological Sensitivity
. Thermal Extremes - Exposure
- Resilience

. Air Quality Impacts

Populations of Concern

. . - Minority, Low Income, EJ
. Vectorborne and Zoonotic Disease  Tribal Peoples

. - Children and Pregnant Women
. Waterborne and Foodborne Disease | .. aduls

Food Safety, Nutrition, and Access - Occupational groups
- Persons with disabilities

Extreme Weather and Climate Events |- Persons with chronic diseases

Mental Health and Stress-Related Disorders | Aongpopuenimmeus
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Resources and activities for protecting health in a context
of climate change

Climate Change Impacts

« CDC’s BRACE framework and guidance ipthe U“‘t‘edu Statos
documents A

— http://www.cdc.gov/climateandhealth/default.htm

- 3rd National Climate Assessment

— http://nca2014.globalchange.gov/report/sectors/hum #
an-health

e USGCRP Climate Health Assessment

» Climate Resilience Tool Kit- launching spring
2015

National Institutes of Health
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An adaptability limit to climate change

due to heat stress

Steven C. Sherwood"' and Matthew Huber”

*Climate Change Research Centre, University of New South Wales, Sydney. New South Wales 2052, Australia; and "Purdue Climate Change Research

Center, Purdue University, West Lafayerte, IN 47907

Edited by Kerry A Emanuel, Massachusets institute of Technology, Cambridge, MA, and approved March 24, 2000 (received for review November 15, 2009)

Despite the uncertainty in future dimate-change impacts, itis often
assumed that humans would be able to adapt to any possible
warming. Here we argue that heat stress imposes a robust upper
limit to such adaptation. Peak heat stress, quantified by the wet-
bulb temperature Ty, is surprisingly similar across diverse dimates
today. T, never exceeds 31°C. Any exceedence of 35°C for
extended periods should induce hyperthermia in humans and
other mammals, as dissipation of metabolic heat becomes impos-
sible. While this never happens now, it would begin to occur with
global-mean warming of about 7°C. calling the habitability of
some regions into question. With 11-12 °C warming, such regions
would spread to encompass the majority of the human population
as currently distributed. Eventual warmings of 12 °C are possible
from fossil fuel burning. One implication is that recent estimates
of the costs of unmitigated climate change are too low unless
the range of possible warming can somehow be narrowed. Heat
stress also may help explain trends in the mammalian fossil record.

climate impacts | global warming | mammalian physiology | paleoclimate

Heat stress is already a leading cause of fatalities from natural
phenomena (11, 12). While fatalities appear associated with
warm nights (13), hot days alter the lifestyles and work produc-
tivity of those living at low latitudes (14). Both impacts will clearly
worsen in warmer climates (15, 16), but most believe humans will
simply adapt, reasoning that humans alrmd} tolerate a very wide
range of climates today. But when measured in terms of peak heat
stress—incloding hu::mchw—ﬂm turns out to be untrue. We show
that even modest global warming could therefore expose large
fractions of the population to unprecedented heat stress, and that
with severe warming this would become intolerable.

A resting human body generates ~100 W of metabolic heat
that (in addition to any absorbed solar heating) must be carried
away via a combination of heat conduction, evaporative cooling,
and net infrared radiative cooling. Net conductive and evapora-
tive cooling can occur only if an object is warmer than the envir-
onmental wet-bulb temperature Ty, measured by covering a
standard thermometer bulb with a wetted cloth and fully ventilat-
ing it. The second law of thermodynamics does not allow an
object to lose heat to an environment whose Ty exceeds the ob-



Surface warming for ATB scenario cutting
emissions immediately to zero in 2050,
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Fig. 1. Computed surface warming obtained in the Bern 2.5CC model due
to €0, CHy, and N;O emission increases to 2050 following a "midrange”
scenario (called A1B; see ref. 23) followed by zero anthropogenic emissions
thereafter. The gases are changed sequentially in this calculation in order to
explicitly separate the contributions of each. The bumps shown in the calcu-
lated warming are due to changes in ocean circulation, as in previous studies
(5, 26, 39). The main panel shows the contributions to warming due to CO,,
N,O, and CH,. The insetshows an expanded view of the warming from year

2000 to 2200.
Solomon et al., PNAS, 2010
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Climate, Health, Jobs at the UN Summit, 2014
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Summary

 Climate change is impacting the health of workers and
the general public now

» Workers are more highly exposed to climate-related
hazards

— Both climate impacts and climate “industry” impacts

« Occupational health community engagement needed for
Improving both climate resilience and climate mitigation
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http://www.niehs.nih.gov/geh
http://www.qglobalchange.gov/what-we-
do/climate-change-health.html
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