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Indirect
Ecologically mediated

Direct

Thermal stress

Health Impacts of Climate Change

cardiovascular and 
respiratory 
morbidity and 
mortality

e.g. malaria, 
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Air pollution
Weather disasters
Sea-level rise

Vector-borne diseases

Water-borne diseases

Food productivity

Climate Change

e.g. malaria, 
dengue, 
schistosomiasis

toxic algae and 
cholera    
malnutrition

asthma and ARI

deaths, injuries, 
damage to health 
infrastructure
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Daily summer mortality during a New York heatwave (Kalkstein, 1993)
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Relationship Mortality and Temperature
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Comfort range
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Changes in mortality rates (%) due to thermal stress 
for 2050 climate - relative to 1990

(GFDL89 climate change scenario)
(Martens, 1997)
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Condition Present under 
current 
climate 

Affected by 
climate 
change 

Other non-
climate  
factors 

Presence of 
vectors 

Yes Yes – at 
northern limits  

Landuse/ 
vector control 
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Presence of 
parasite 

No No International 
travel / 
population 
movements/ 
health care 

Minimum 
temperature 
parasite 

Yes – in some 
areas 

Yes – more 
often and in 
more areas 

Not applicable 

 

 



Distribution of malaria vectors in Europe
(Jetten & Takken, 1994)

An. atroparvus An. sacharovi
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Temperature 
threshold

Explanation

Tmin< -10� C, or
Tmin< -12� C

Threshold for winter survival. 

Tmin > 5� C Threshold for tick activity . The relative 
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Tmin > 5� C Threshold for tick activity . The relative 
length of the tick season is a risk factor for 
tick bites.   

Tmax> 30� C Threshold for summer 
survival/development
(in laboratory settings). 

Source: Huynen et al
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L. van Bree, KBNL2 Gezondheid, 19 mei 2009
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L. van Bree, KBNL2 Gezondheid, 19 mei 2009
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Source: natuurkalender
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food/water borne diseases

vector borne diseases

UV effects
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storms & floods

temperature effects

air quality

allergy effects

vulnerability
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reduction of air pollutants

autonomous adaptation

stringent regulation (food/water)

insect and pest control

adaptations regarding storms and floods

adaptations regarding UV radiation 
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0% 5% 10% 15% 20% 25% 30% 35%

improvement housing

up levelling dikes

infrastructural adaptions

education

monitoring/warning systems

improvement healthcare

% of answers
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