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• Reduce exposures
• Legislative policies

• Alterations in built 
environment

• Alterations in natural 
environment

• Prevent onset of 
adverse outcomes

• Early warning systems

• Surveillance and 
monitoring

• Vector control 
programs

• Public education and 
outreach

• Response / treatment
• Medical training and 

awareness

• Treatment

• Emergency response



Estimates of mortality due to climate change, 
2030s: approximately 250,000 excess deaths/year

WHO 2014



Impact of tropical cyclone Heta on Niue’s 
hospital, 2004 

Howorth et al. 2004



Russia 2010
1 month heat wave and fires

Approximately 11,000 excess deaths



Temperatures 
in Andhra 
Pradesh rose 
to 54oC 

At least 3,000 
people died

Photo: Refugee Study Centre

The 2003 heatwave in Andhra Pradesh



The health impacts of 

thermal extremes are not 

limited to mortality. There 

are significant adverse social 

impacts with reduced worker 

productivity.
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Photo: CBS News 2002

Impacts of thermal extremes





Global hunger map: 2012

Source: IFPRI

840 million undernourished from insufficient calories or protein

1-2 billion undernourished from inadequate micronutrients



FAO 2015



FAO 2015

• In 2012, 366 million 

people in 20 countries 

lived in protracted crisis

– 129 million were 

undernourished or 19% of 

the global total of food-

insecure people

• Prevalence of 

undernourishment in 

these countries was 39% 

compared with 15% for 

the rest of the world

Typology of crises shifted over the past 30 years to more structural, 

longer-term, and protracted situations resulting from a combination 

of factors, especially natural disasters and conflicts, with climate 

change increasingly among the exacerbating factors



%age simulated change in wheat yields as a function 
of local temperature change

IPCC 2014
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IPCC 2014



% change in nutrients in elevated vs. 
ambient  CO2

Myers et al. 2014



Projected population at risk of malaria due to 
climate change

Caminade et al. 2014



Nurse advise calls during dry or wet weather, 
Gothenburg

Tornevi et al. 2013





Climate suitability of Aedes
albopictus in Europe, end 20th

century vs 2011-2040

Fischer et al. 2014



Airport final destination of international 
travelers from dengue affected areas

Semenza et al. 2014









Hii et al. 2012

Singapore Dengue Early Warning System



Vibrio parahaemolyticus infections by harvest 
date and mean daily water temperature

McLaughlin et al. 2005



IPCC 2014






