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EPA’s Office of the Science AdvisorEPA’s Office of the Science Advisor
• Provides leadership in science & technology and science 

policy.
• Ensures the best possible use of science for effective and 

efficient policy at the EPA.
• Promotes science integration through several functions:

• Science Policy Council (SPC) – integrates policies that guide the 
use of science by decision makers.

• Risk Assessment Forum (RAF) – promotes consensus on risk 
assessment issues

• Program in Human Research Ethics (PHRE) – provides review 
according to scientific merit and ethical standards

• Environmental Technology Initiative (ETI) – encourages 
sustainable technologies that help solve environmental problems 
(e.g., Global Earth Observation System of Systems, etc.).

• Science Portfolio – Research, applied science, science for 
decision making, etc.
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I would like to discuss …I would like to discuss …

• World Health Organization (WHO) priorities and 
research needs

• Climate Change Science Program (CCSP) needs that 
are important to EPA

• One Health concept
• Integrating climate change data into risk assessment
• Example of a topic that requires better science:

• Black carbon
• Federal interagency cooperation and collaboration
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World Health Organization (WHO)World Health Organization (WHO)
• Climate change and human          

health research needs :
• The scale and nature health vulnerability

to climate change.
• Effectiveness (including cost-effectiveness)                         

of health protection strategies and interventions.
• Health impacts of potential adaptation and               

mitigation measures in other sectors such as              
marine life, water resources, land use, and              
transport.  In particular where could these                     
have co-benefits for human health.

• Decision-support and other tools, such as surveillance and 
monitoring, for assessing vulnerability and health impacts.

• Assessment of the likely financial costs and other resources
necessary for health protection related to climate change.
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Examples of CCSP Science Needs
with Importance to EPA

Examples of CCSP Science Needs
with Importance to EPA

• Joel Scheraga has led EPA in
its interactions with CCSP

• CCSP has identified many 
areas where better science is needed.  Examples:
• Vulnerabilities, impacts and adaptive responses 

under different local contexts throughout the country
• Requirements for infrastructure to protect against 

extreme events and maintain water quality
• Evaluation of current adaptation projects (e.g., water 

quality and heat wave warning systems)
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“One Health” Concept“One Health” Concept

• A strategy to promote interdisciplinary                         
collaboration and communication for all                         
aspects of human and animal health care.

• By capitalizing on the natural links between animal and human 
health, One Health seeks to improve the health and well-being of 
all species.

• It is endorsed by medical organizations (e.g., American Medical 
Association, American Veterinary Medical Association), health 
agencies (e.g., Centers for Disease Control and Prevention), and
more than 350 scientists, physicians and veterinarians worldwide
(www.onehealthinitiative.com).
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Key Dimensions of One Health:
A Perspective

Key Dimensions of One Health:
A Perspective

• Agricultural health
• Animal and 

crop health
• Nutrition

• Human health
• Ecosystem health 
• Ocean health
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Agricultural Health – AnimalAgricultural Health – Animal

• Example: Avian Influenza (AI) – Influenza A              
viruses are found chiefly in birds.  The risk                   
of human infection is generally low, but                        
cases have been confirmed since 1997 (CDC).
• Climate change would likely alter bird migration, influence AI 

virus transmission, and affect virus survival.  The effect is 
unpredictable, but it is likely that AI virus circulation in water 
bird populations will continue with endless adaptation and 
evolution (M. Gilbert et al., August 2008).



9

Agricultural Health – NutritionAgricultural Health – Nutrition

• Nutrition may be affected by climate change:
• Regional changes in temperature may alter 

(increase or decrease) the geographic range for 
particular crops.

• Water availability and quality may influence which 
crops are economical to raise and distribute.

• A carbon-constrained economy may result in more 
expensive costs for production and transportation.

• These may impact the variety and nutritional quality 
of food available, and intake of food varieties through 
changes of human behavior.
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Human HealthHuman Health
• Increased likelihood of heat waves
• Interactions between a changing climate and air quality

• Interactions between temperature and tropospheric
ozone levels

• Increased risk of wildfires
• Changes in water quality and quantity

• EPA’s National Water Program Strategy: Response 
to Climate Change

• Need to understand vulnerabilities
• Geographical – climate data as well as geopolitical
• Socioeconomic factors
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Ecosystem Health – Waterborne DiseasesEcosystem Health – Waterborne Diseases

• Climate change may cause extremes 
of the hydrologic cycle.

• Example: Climate models predict that 
extreme precipitation events will 
become 10-40% stronger in southern 
Wisconsin.  This may result in greater 
flooding and an increased presence 
of waterborne diseases that often 
accompanies high discharge into 
Lake Michigan (J. Patz et al., 2008).
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Ecosystem Health – Vector-borne DiseasesEcosystem Health – Vector-borne Diseases
• Climate changes may alter the range of infectious insects.
• Example: Rift Valley Fever – El Nino Southern                    

Oscillation warm and anomalous warming of the                  
Indian Ocean are associated with elevated rainfall              
over East Africa and large populations of Aedes
species mosquitoes that are infected with Rift Valley fever (RVF).
• Monitoring key climate indicators can enable prospective warning of 

RVF outbreaks and guided early entomological investigations and 
control activities (USDA, NASA, CDC, & DOD; 2008)

• Example: Leishmaniasis – This parasitic disease is               
found in the tropics, subtropics, and southern Europe           
and is spread by the bite of infected sand flies.
• Climate change and associated warming is a concern              

for the wider spread of the Leishmania parasite in                   
Europe and elsewhere (J. Dujardin et al., 2008).



13

Ocean HealthOcean Health

• The need to better understand 
impacts to oceans and coastal areas 
due to climate change (e.g., 
acidification and sea-level rise) is a 
science priority.
• Advance science to understand 

and quantify causes and effects.
• Advance technology to mitigate 

impacts.

EPA's Ocean Survey Vessel 
Bold
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Integrating Climate Change Data
into Risk Assessment

Integrating Climate Change Data
into Risk Assessment

• Changes to physical environment
• Different temperatures, wind speeds, river flow rates
• Higher sea level, greater storm intensity and rainfall

• Changes to susceptibility of population
• Increased rates of asthma and allergies
• Larger global population

• Changes to vector populations:
• Changes to geographic spread of insects and animals
• Changes to which vectors carry which diseases
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Decision SciencesDecision Sciences
• Informal decision making may not suffice when:

• Uncertainties about future events or conditions
• Multiple, often conflicting, objectives/criteria
• Both technical and value judgments are required
• Multiple stakeholders
• Large problem size (i.e., many alternatives, events, & outcomes)

• Tools of structure decision analysis:
• Decision trees
• Influence diagrams
• Economic analysis, e.g., cost-benefit analysis
• Multi-attribute decision making
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Black Carbon Black Carbon 

• Role in Climate Change
• Role in Human Health

Photo credits: NASA & DOE
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Black Carbon & Global Warming:
Background

Black Carbon & Global Warming:
Background

• The Intergovernmental 
Panel on Climate 
Change (IPCC) and 
other reports state that 
black carbon pollution 
contributes to 
atmospheric warming.
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Black Carbon & Global Warming:
Science (1 of 2)

Black Carbon & Global Warming:
Science (1 of 2)

• A recent research paper found that black carbon’s actual 
warming effect may be more than double previous estimates.

• Because of the combination of high absorption, a regional 
distribution roughly aligned with solar irradiance, and the 
capacity to form widespread atmospheric brown clouds in a 
mixture with other aerosols, emissions of black carbon (soot) 
are the second strongest contribution to current global 
warming, after carbon dioxide emissions.

• Source: V. Ramanathan & G. Carmichael (2008)
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Black Carbon & Global Warming:
Science (2 of 2)

Black Carbon & Global Warming:
Science (2 of 2)

•Ramanathan and Carmichael (2008) found that replacing 
biofuel cooking with smoke-free cookers can have a 
dramatic impact on black carbon heating:  

• South Asia: 70-80% decrease
• East Asia: 20-40% decrease
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Black Carbon Impacts on Human HealthBlack Carbon Impacts on Human Health

• As a major source of particulate matter, black carbon can 
impact human health in several ways:
• It may irritate healthy people's eyes, nose, throat, and lungs.
• Certain sensitive populations are susceptible to more serious 

symptoms, including cough, phlegm, wheezing, shortness of 
breath, bronchitis, increased asthma attacks, and 
aggravation of lung or heart disease. 

• Chronic exposure contributes to the risk of developing 
cardiovascular and respiratory diseases, including lung 
cancer.

• Particle pollution also is the main cause of visibility 
impairment (haze) in cities and parks.

• Unlike other greenhouse gases (e.g., CO2), black carbon’s 
atmospheric lifespan is only a few weeks.
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Black Carbon:
A Renewed Science in Policy?

Black Carbon:
A Renewed Science in Policy?

• Copenhagen 2009 – 15th Conference of 
the Parties under the United Nations’ 
Climate Change Convention                   
(30 Nov – 11 Dec 2009)
• The goal is to enter into a binding global 

climate agreement that will apply to the 
period after 2012 (when the Kyoto Protocol 
expires).

• Black carbon was not addressed by the 
Kyoto Protocol.  What role will it play in 
Copenhagen 2009?
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Federal Interagency Cooperation 
and Collaboration and Beyond

Federal Interagency Cooperation 
and Collaboration and Beyond

• Cooperation and collaboration to leverage resources.
• Implementation of One Health concept

• Shared and overlapping missions on many aspects of 
health, especially human (HHS, FDA, EPA), 
agricultural health (HHS, USDA), ecosystem health 
(HHS, EPA). 

• Technical capabilities for modeling and data (EPA, 
HHS, NOAA, NASA)

• Broad interests for improving climate change science 
to advance health (CCSP, CCTP, DOD, DOE, DOI, 
DOT, NSF, Smithsonian, State)
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Thank you!Thank you!
Dr. Pai-Yei Whung

whung.pai-yei@epa.gov
202-564-6483
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Parking Lot Note #1Parking Lot Note #1
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Parking Lot Note #2Parking Lot Note #2
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Parking Lot Note #3Parking Lot Note #3


