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What will happen, and what could happen? 

1.8oC = 3.2oF 

2.8oC = 5.0oF 

3.4oC = 6.1oF 
ppm 

CO2 Eq 850 

600 

Even if we 

stop emitting 

today 0.6oC = 1.0oF 

IPCC, WG 1 
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Health impacts 

Human health impacts and vulnerability  

to climate change 

Agriculture impacts 

Forests impacts 

Water resources impacts 

Impacts on coastal areas 

Species and natural areas 
Climate 

change 

Adaptive 

capacity 



Regional weather 

changes 

 

•Heatwaves 

•Extreme weather 

•Temperature 

•Precipitation 

•Contamination  

  pathways 

•Transmission 

  dynamics 

•Food  

  availability 

•Migration 

Temperature related 

illness and death 
 

Extreme weather  

related health effects 
 

Air pollution related 

health effects 
 

Water and food borne 

diseases 
 

Vector and rodent borne 

Diseases 
 

Psychological effects 
 

Malnutrition 

Research 

Moderating  

influences 

Adaptation 

measures 

Climate  

Change 

Pathways by which 

climate change 

affects health 

Adapted from Patz et al, 2000 

Health effects 
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Confalonieri, Menne et al, 

2007 

The relationship between health and climate 

change 
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Deaths During Summer Heatwave.  

Paris Funeral Services (2003)  

Heat waves 

European temperatures, Summer 

2003  



Climate Change and Respiratory Health 

Increased number of deaths and acute 
morbidity due to heat waves 

Increased frequency of cardio-respiratory 
events due to higher concentrations of ground 

level of O3 

Change in frequency of respiratory diseases 
from transboundary long-range air pollution 

(e.g related to fires, aerosols) 

Altered spatial and temporal distribution of 
allergens and some infectious disease vectors 

Source: Environment and human Health Committee of the European Respiratory Society ( ERS) Climate 
change and respiratory disease: a position statement 



Risk of dying on days with 
temperature of 30°C (lag 0-1) vs of 
20 °C in people age 65+ 

4 italians cities 1997-2004 

Stafoggia M, 2008 
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Climate and respiratory health in children 

Previous studies 

 

                                        ↓ temperature range 

                     ↓ relative humidity range 

      Asthma ↑ with: 

                     ↑ temperature in coldest 
month 

          ↑ mean annual 
temperature 

 
                                                     



Droughts 

• Droughts due to extreme weather  

• Usually much larger than flood-related 

regions 

• Another pollutant of concern is 

"particulate matter," also known as 

particle pollution or PM 

• Increased concentration of PM 

pollution in the air by affecting natural 

or “biogenic” sources of PM such as 

wildfires and dust from dry soils 

 

30 
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Short Term Flood Effects 

• Injuries, exposure to toxic 

pollutants 

• Excessive rainfall facilitates 

entry of human sewage and 

animal wastes into 

waterways and drinking 

water supplies, increasing 

the risk of water-borne 

diseases 

28 
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Longer Term Flood Effects 

• Other effects of flooding may 

appear later 

• These include malnutrition, 

caused by crop loss, and 

mental health disorders 

resulting from the stress of 

flood-related problems 

29 



Additional Problems 

• McMichael et al. (2006) in The Lancet --) 

IPCC modelling indicates a future increase of 

5-10% in the number of malnourished people  

• Conflicts over food, together with migrant and 

refugee flows likely to result from these wider-

ranging effects would create additional 

problems 

33 
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Causes of deaths among children under age five, 2008 

Source: Black et al. 2010, Lancet 

More than one-third of 

child deaths are 

attributable to 

undernutrition 



Understanding the 

consequences:  
CC and water / temperature 

stresses 

-50% -15% 

0% 

+35% +15% 2080 
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Policies that cut greenhouse gas emissions 

can also reduce: 

The 800,000 annual deaths from urban air 

pollution, and the 1.5 million from indoor air 

pollution 

The loss of 1.9 million lives, and 19 million years of 

healthy life, from physical inactivity 

The 1.2 million deaths and over 50 million injuries 

from road traffic accidents 
     

     -

WHO, 2002, 2006 

  

The potential for immediate, local and large cobenefits 



14 | 

Health sector actions as climate change adaptations 

Healthy 

development 

Environmental 
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building 

Food security 

improvement 
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affected by 
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Total deaths by broad cause group 

Region and by sex 

Source:  Global status report on non-communicable disease (WHO, 

April 2010) 
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Adaptive actions for the health sector: 
 

primary adaptive measures: actions taken to prevent the onset 

of disease arising from environmental disturbances, in an 

otherwise unaffected population (e.g. early warning systems for disasters, 

integrated environmental management) 

 

secondary adaptive measures: preventive actions taken in 

response to early evidence of health impacts (e.g. strengthening 

disease surveillance and responding adequately to clusters of diseases) 

 

tertiary adaptive measures: health-care actions taken to lessen 

the morbidity or mortality caused by the disease (response and 

recovery from disaster) 



“Adverse health impacts will be greatest in low-income countries. Those at 

greater risk include, in all countries, the urban poor, the elderly and children, 

traditional societies, subsistence farmers, and coastal populations (high 

confidence).” (IPCC AR4, 2007) 










