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Overview

a2l
Health impacts: what are we observing now?

Health impacts: what do models and predictions tell us?

Solutions: what are we doing to reduce risks and increase
resilience?

Solutions: how reducing emissions of greenhouse gasesis !
good for us

Solution: opportunities for engagement
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Manifestations of a changing climate

Increasing average temperatures

Increasing peak temperatures

Increasing minimum temperatures

Increasing ocean temperatures

More rapid soil drying = greater risk of drought

More moisture carrying capacity = heavier precipitation
Earlier spring, later first frost

Retreating glaciers, loss of polar ice

Rising sea level



Increasing mean temperatures means new extremes, too

v Increase in mean

c

Qv

= Previous

O Climate —* ﬁ‘l‘%t:e

% Weather

> More
= é:?:. Record Hot
p: Weather Weather
o

o \’

Cold Average Hot



Temperature changes vary with location as well as time

Global Laad Ocean Tomperature Anomaly (°C) 2008 Surface Temperature Anomaly (°C)
Bave Period « 19511980 Global Mean = 044
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Heat stress- greatest cause of weather-related mortality

Y AR e Average 688 deaths/year
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— socially isolated

e Risk factors

— Poor

e California, 2006
— 655 deaths estimated

— $5.35 B costs




Europe 2003: well beyond historical experience

Confirmed Mortality

European Heat Wave of 2003 UK 2,091
T ltaly 3,134
France 14,802
|

Portugal 1,854
: Spain 4,151
I l. | Switzerland 975
J" h. Netherlands  1,400-2,200
10 12 " [ 18 Germany 1,410
Temparabuee ['C)

TOTAL 29,817-30,617

Haines et al. Public Health 2006:120:585-96.
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Disproportionate heat mortality in Chicago, 1995
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Impact(Risk)=
Hazard x Exposure X
Vulnerability
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Droughts + High Temperatures = Wildfires

West Texas, 2011
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http://www.ec.gc.ca/scitech/4B40916E-16D3-4357-97EB-A6DF7005D1B3/cows_in_stream.jpg
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“indescribable, crazy pain”: dengue re-emerges in Florida

e First case in Florida since 1934

e Growing subclinical exposures

— 5% of 2009 sample had evidence of
infection

* Repeated exposure with different
serotypes increases risk of dengue
hemorrhagic fever

http://www.cnn.com/2010/HEALTH/07/22/dengue.fever/index.html
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Dengue Emerges in Texas

'n?

k)

http://www.cdc.gov/IMMWR/preview/mmwrhtml/mm5631al.htm#fig2
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Overwash in Tuvalu, 2005
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The future ain’t what it used to be...




Tempentuse-Nortalty Assocaton in 11 USCies 83

Curriero et al., 2002
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Temperature and Enteric Disease

Temp Alberta Saimonelia Temp Alberta Campylobacter Temp Alberta E, coli
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e RR of Salmonella increased by 1.2% per degree above - 10°C

e RR of Campylobacter increased by 2.2% (4.5% in Newfoundland) per
degree above - 10°C

* RR of E. coli increased by 6.0% per degree above - 10°C

Fleury et al. 2006



Ozone Mortality in NY, 2050

Figure 3
Estimated changes in O; and associated summertime mortality in the

2050s compared with those in the 1990s for M2, in which we include
anthropogenic O, precursor emission changes along with greenhouse
gas emission changes. (A) Changes in mean 1-hr daily maximum O,
concentrations (ppb). (B) Percent changes in O;-related mortality



Modeling malaria
transmission in
Tanzania

Parham and Michael, EHP,
2010
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Yogi Berra on modeling uncertainty

“It's tough to make predictions,
especially about the future”




Solutions: what should we be doing to reduce risks and increase
resilience?

Vulnerability mapping, monitoring and early warning systems

Urban infrastructure

Health systems infrastructure

Reduce health disparities



President’s Climate Adaptation Task Force: Health Recommendation

e Protect human health by addressing
climate change in public health activities

— Enhance the ability of Federal decision
makers to incorporate health
considerations into adaptation planning

— Build integrated public health surveillance
and early warning systems to improve
detection of climate change health risks

— Promote resilience of individuals and
communities to climate-related health risks

THE WHITE HOUSE COUNCIL ON ENVIRONMENTAL QUALITY
Progress Report of the Interagency
Climate Change Adapration Task
Force: Recommended Actions in

Support of a National Climate

Change Adaprtation Strategy

October 5, 2010
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Public health interventions for heat stress

e Reduce Hazard

— Mitigate urban heat islands; mitigate greenhouse gas emissions

e Reduce Exposure

— Set up cooling centers; subsidize utility bill payments

e Reduce vulnerability

— Social programs; medical services; health education

Impact(Risk)=
Hazard x Exposure x Vuinerabllity



Sprawl vs. Heat Islands
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Lessons from Katrina: NOLA Health Care System pre and post

EXHIBIT1

Selected Characteristics Of The New Orloans Area Before And After Hurricane
Katrina

Post Katring
Characteristic Poe Katrna Numder amount Crarge
Popclason
Crienrs Porms 437388 62200 ~40 0%
Jeferson Poren 488578 353,50 ~190
Mochcad erroliment
AQad, LA, ) Omalied 214264 108,164 -15
Cndren a0 parerts 24528 15067 36
Crisara Parmt 1284 122,508 -89
St Sernand Parmh 12214 147 59
Pracgpsoveran Pornh S.35% samo -41
Jeerson Porwh &30 &5 458 41
Cant Baton Rouge Pareh 80711 87022 78
West Boton Rouge Parah 4,151 4420 L1
ANE ih Oty A ]
Orteans Pacsn 6% 3550
Je¥orson Parah 21 320
Plaguorsren Parnh 3 3%
S1 Berrang P n 50
SaMod mpationt bod capecky
Grester Now Orloans sron 4,05 1971
Crinans Parsy 2308 AT
R@Onal FQaTert GECranTic teds %7 160
Tonea 2500 18T
Sateny e chrace %0 I
) 44— ﬁr'/
[mar@ency maccal services urs 1517 7
Long seem care services”
Nursng home providors 3 4 o
Nursing horme bods 4954 2.7
LONG teem acute cave baas L2 3 Ll

Rudowitz et al., 2006



How can adaptation planning promote improved health?

Address major health problems

Obesity

Cardiovascular Disease
Respiratory Disease

Heat stroke, drowning, injuries

Physical activity, food access
Physical activity, food, air pollution
Air pollution, physical activity

Extreme weather, infrastructure and
response

Avoid unintended consequences | Types of measures associated

Increased air pollution exposures
Increased disease transmission
Increased toxic exposures

Siting, land use, transportation, ag
Land use, irrigation

Alternative materials, water reuse,
food handling



http://static.howstuffworks.com/giff5—green—futuré—cities—3.jpg




Components of radiative forcing for principal emissions

Long-fved greenhouse gases

L L) . ' L) . ¥ Ll ' L) Ll L L) ' L2 L) . L ] . L L L '
002 CO;'
CH, 0y(T) HO(S)
. l

ou| RN -

Halocarbons | Ox(S)- - - GFCs, MCECs. halons

Short-lived gases

All

Aerosols and precursors

Changes

N (o
Sulfate _ Black carbon SO
(dvect) (snow abedo) 2
Or I Carbon t
e " (Organic carben
Mireral dust - . Mineral dust
— perosos
CAU Sbadsy linct I - Confrails Aircraft
Surtace albedo
. = Solar Solar irradiance http://www.ipcc.ch/graphics/graphics/ar4-wg1/ppt/figure02.ppt#278,22,Figure 2.21
g 3 . B-5 a2 -‘a‘- QB-..'p g 'p ) 0 _p-.p g ig.' Qg 'p 9 o P
0.5 0 05 1 1.5

Radiative Forcing (W m?)



Potential Co-benefits of GHG Mitigation Policies

e Energy generation — decreased e v |
air pollution \

e Transportation — increased
physical activity, decreased air
pollution, decreased injuries
from collisions

e Agriculture — reduced red meat ;;; o
Consumption . N ST d 4

e Agriculture —improved nutrition




Identifying synergies and opportunities for co-benefits

Health and Climate Change 1

-
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@ Health and Climate Change 6

Public health benefits of strategies to reduce greenhouse-gas
emissions: overview and implications for policy makers

Andy Maine, Anthorry | McMchad, et & Saaithy, has Roderty, James Woodcodt, Al Mastandya, flen G Arstilrong, Diarrred Camplell Lendrum,
Alan D Dangouc Michaef Davies, Nige Bruce. Convyn Tonee Mark Bamett. Pasl Willkinson*

Lan 3005 104 735414 This Sevies han examsined the bealth implications of policies aimed st tackling cimate change. Assessments of mitigation
Nkt Ovie  strategies in four domains—hossehold encrgy, transpoet, food and agricultuee, and electricity generation—suggest an




A Human Health Perspective on Climate Change

¢ |dentifies research needed to better understand
the health effects of climate change, and choose
the healthiest mitigation and adaptation

strategies:

— 11 Health Consequences Categories

— Crosscutting issues

e Use by individual agencies to inform their
research agendas and to develop a coordinated
federal research agenda on climate change and

health

www.niehs.nih.gov/climatereport




Some Questions

e What would you want your doctor to know about the health implications of
climate change? What would you want him or her to do based on your
understanding of the health implications?

e Consideration of the public health implications of climate change and societal
responses to climate change introduces opportunities for synergistic solutions.
What are some of the most important opportunities?

e How would you balance the unmet health needs of the present (e.g., health
services for the uninsured and underinsured, obesity and diabetes epidemics,

etc.) with preparing for the futures threats from climate change?
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