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Objectives

ÅReview evidence for climate change 
and its impact on human health 

ÅDescribe CDC efforts to prepare for 
health effects of climate change



Climate Change Science:
Key Findings

Ç Climate change is altering both the average (mean)  
global temperature and the global frequency of 
extremely hot temperatures (variance)

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

Melillo, Jerry M., Terese (T.C.) Richmond, and Gary W. Yohe, Eds., 2014: Climate Change Impacts in the United States: The Third National Climate 
Assessment. U.S. Global Change Research Program, 841 pp. 



Source: http://www.climate-lab-book.ac.uk/2016/spiralling-global-temperatures/

Global Average Temperatures have been increasing



Source: http://www.climate-lab-book.ac.uk/2016/spiralling-global-temperatures/

Global Average Temperatures have been increasing



Summer Temperatures 
1951–1980

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012
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Summer Temperatures 
1981–1991

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012
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Summer Temperatures 
1991–2001

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012
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Summer Temperatures 
2001–2011

Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012
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The extreme  
temperature events 

used to cover 0.1% of 
the Earth. Now they 

cover 10%.



“Disaster within a disaster”
Extreme events increase the probability of 
“complex emergencies” where multiple system 
failures can occur which can exceed response 
capacity.

Key Health Threats from Climate Change

 Luber, G., et al. 2014: Ch. 9: Human Health. Climate Change Impacts in the United States: The Third National Climate Assessment, J. M. Melillo, Terese (T.C.) 
Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program, 220-256. 



Heat Waves Impact Human Health

Confirmed  MortalityEuropean Heat Wave of 2003 

Vandentorren et al. Am J Public Health 2004; 94(9):1518-20.

Haines et al.  Public Health 2006;120:585-96.

UK 2,091

Italy 3,134

France 14,802

Portugal 1,854

Spain 4,151

Switzerland 975

Netherlands 1,400-2,200

Germany 1,410

TOTAL 29,817-30,617



“Morbidity and Mortality by a thousand cuts”
Impacts add to the cumulative stresses currently 
faced by vulnerable populations and in locations 
most vulnerable to extreme events & ongoing, 
persistent climate-related threats

Key Health Threats from Climate Change

 Luber, G., et al. 2014: Ch. 9: Human Health. Climate Change Impacts in the United States: The Third National Climate Assessment, J. M. Melillo, Terese (T.C.) 
Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program, 220-256. 



Impact of Increased Ozone: 

Projected Increase in Pediatric
ED Visits for Asthma in 2020

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



Key Health Threats from Climate Change

Novel threats emerge
Large scale ecological perturbations facilitate 
disease emergence and redistribution. 

Source:  Luber, G., et al. 2014: Ch. 9: Human Health. Climate Change Impacts in the United States: The Third National Climate Assessment, J. M. Melillo, Terese (T.C.) 
Richmond, and G. W. Yohe, Eds., U.S. Global Change Research Program, 220-256. 



Precipitation, Humidity, and Temperature Changes 
Impact Human Health:  Lyme Disease

Ç Spread of Lyme disease 
factors

ÁClimate

ÁEcological

ÁSocial

Source:  Brownstein JS, Holford TR, Fish D.  A climate-based model predicts the spatial distribution of the Lyme Disease vector Ixodes 
scapularis in the United States. Environ Health Persp 2003;111(9):1152-57. 

2012Range of suitable conditions for 
Ixodes scapularis,                  the 

Lyme disease tick
Constant suitability Expanded suitability

202020502080



1996

Lyme Disease Case Distribution Change
in the United States 

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

2011





What is CDC doing to prepare for
health effects of climate change?

Ç CDC helps states and cities prepare for health challenges of 
climate change by

ÁProviding scientific guidance

ÁDeveloping decision support tools

ÁEnsuring public health concerns are considered in climate change 
adaptation and mitigation strategies

ÁCreating partnerships between public health and other sectors

Ç CDC’s Climate and Health Program – nation’s only 
investment in climate change preparedness for public health 
sector



Priority Actions for Climate Change:  
Shift the Coping Range



How to Shift a Coping Range?

ÅReturn to the risk equation
ïReduce hazard probability
ïReduce hazard exposure
ïReduce vulnerability

ÅIt is an iterative process

ÅRequires modeling, 
learning, and adaptive 
management

Assess

Plan

Implement

Monitor

Evaluate

Adjust

Slide: J Hess



Climate-Ready States and Cities Initiative

Ç CDC effort to enhance capacity of state and local health 
agencies to deal with health challenges associated with 
climate change

Ç CDC accomplishes this by
ÁFunding 18 state and local health departments

ÁProviding framework and tools for planning, implementing, and 
evaluating climate adaptation strategies

ÅTools to identify populations and places vulnerable to climate impacts

ÅMaterials to help communicate climate and health issues to public health 
partners (e.g., extreme heat toolkit) 





Building Resilience Against Climate Effects

01

02

03

05

04

Projecting the 
Disease Burden

Assessing
Public Health 
Interventions

Developing and 
Implementing a

Climate and Health 
Adaptation Plan

Evaluating 
Impact and 
Improving 
Quality of 
Activities

Forecasting 
Climate Impacts 
and Assessing 
Vulnerabilities

BRACE
Building Resilience

Against Climate 

Effects



BRACE Technical Guidance



APHA Report: Adaptation in Action

cdc.gov/climateandhealth





Priority Actions for Climate Change:
Evidence-based decisions require data

Ç The President’s Climate Data Initiative: “Empowering 
America’s Communities to Prepare for the Effects of Climate 
Change”

Ç Broad effort to leverage the Federal Government’s extensive 
climate-relevant data resources

Ç Stimulate innovation and private-sector entrepreneurship in 
support of national climate-change preparedness



 climate.data.gov

Ç New climate-focused section of Data.gov

Ç Will make Federal data about climate more open, accessible, 
and useful



CDC’s National Environmental Public Health Tracking 
Network

 Includes data on climate change and heat:
ÁHistoric temperature distribution and extreme heat days

ÁProjected extreme heat days

ÁHeat vulnerability

ÁHeat ER visits, hospitalizations and deaths



National Center for Environmental Health

Division of Environmental Hazards and Health Effects

August September

Historic temperature data (EPHTN)



National Center for Environmental Health

Division of Environmental Hazards and Health Effects

Future modeled temperature data (EPHTN)

Source: NOAA, National Climate Assessment 2014



Priority Actions for Climate Change:
Pioneering New Methods

ü   Building community partnerships ï Citizen Science

Å Systematic , on-going, collection of 

 community observations of 

 unusual shifts in local ecosystems 

 and health hazards

Å Develop culturally appropriate risk 

 communications  and inform 

 adaptation planning for Health and 

 other sectors  

National Center for Environmental Health

Agency for Toxic Substances and Disease Registry

Alaskan coastal erosion from permafrost degradation





Erosion of the
landscape



Loss of Cultural Resources Impacts Mental 
Health 

Gravesite erosion
Moving a traditional village site: 
Shishmaref, 



Climate Ready Tribes and 
Territories Initiative

Ç New 2016 funding will be awarded later this year

Ç Will support climate and health adaptation activities 
within tribal groups and territories

Ç Will work with partners to identify vulnerable areas 
and populations

Ç Approximately 3 
tribes and 2 territories
will be funded

http://planetsave.com/wp-content/uploads/2012/02/young-navajo-climate-activist.png



Summary

ÅThe effects of climate change 
are already evident in our 
communities

ÅClimate change must be 
framed as a human welfare  
and public health issue.

ÅEarly action, through 
evidence-based approaches, 
can help to protect the 
publicôs health



For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA  30333

Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348

E-mail:  cdcinfo@cdc.gov Web:  http://www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position 
of the Centers for Disease Control and Prevention.

National Center for Environmental Health

Division of Environmental Hazards and Health Effects

George Luber, PhD
770-488-3429

GLuber@cdc.gov
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