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Temperature change projections

http://eob.gsfc.nasa.gov/Library/GlobalWarmingUpdate/global_warming_update5.html


Potential health effects of climate change
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Global direction and trends in extreme weather 
events and health

Phenomenon and trend Projections for 
the 21st century

Benefits or risk to human 
health

Warmer days and nights, more hot days 
and nights and fewer cold days and 
nights

Virtually certain Reduced mortality from 
decreased cold exposure

Increase in frequency of warm 
spells/heat-waves

Very likely Increased risk of heat-related 
mortality, especially for the 
elderly, chronically ill, very young 
and socially isolated

Increase in frequency of heavy 
precipitation events

Very likely Increase risk of death, injuries, 
infectious diseases, and mental 
health problems

Increase droughts areas Likely Increase risk of food and water 
shortages, malnutrition and 
water- and foodborne diseases

Increased incidence of extremes high 
sea levels

Likely Increases risk of deaths and 
injuries from drowning and of 
negative migration-related health 
effects

Adapted from Climate Change 2007. Synthesis report IPCC
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Temperatures change observed and projections

Mean increase 2.1–4.4 °C up to 
2100 (range 2.0–6.3°C) with larger 
increases in southern and north-
eastern Europe

1.1°C over the past 100 yrs

In Europe

Best estimated increase 1.8–4.0 
°C during this century
(range 1.1–6.4 °C)

0.76°C increase over the past 
100 yrs

At global level

Projections
(without mitigation strategies)

Observed change

Source: modified from EEA Technical report n° 2/2007 – Climate change and water adaptation issues



PHEWE: relationship between Tappmax and total 
mortality in 15 European cities, adjusted for co-variates
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Prague

Budapest

Ljubliana

23.9°C
-0.02%

32.7°C
+5.54%

22.8°C
+1.74%

26.4°C
+1.56%

23.6°C
+3.72%

21.5°C
+1.34%

23.9°C
+1.54%

31.8°C
+4.29%

28.2°C
+0.56%

30.3°C
+5.25%

22.8°C
+1.74%

Barcelona

Valencia

24.1°C
+2.44% Paris

LondonDublin

Milan

Athens

Rome

Helsinki

21.7°C
+1.17%

Stockholm

27.0°C
3.32%

Turin

21.8°C
+1.56%

Zurich

Estimated effect of Maximum apparent  temperature 
on total mortality (all ages)

threshold value

%change for 1°C  
increase

PHEWE project, 1990-2000



PHEWE:  % variation of total, and cause-specific mortality per 
1°C increase of Tappmax  above city threshold, by age groups



PHEWE: cumulative effect (% variation associated to 1°C 
increase of Tappmax  above city threshold) on total mortality 
at different lags
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EuroHEAT study
Effect of heat-waves with different characteristics (all, with long 
duration and high intensity) on total mortality among people 
aged 65+ (% increase and 90% CI)



EuroHEAT study
Effect of all heat-waves on mortality by gender, age and 
geographical area (% increase and 90% CI)
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Effect of all heat-waves on mortality by causes of death and 
geographical area (% increase and 90% CI)
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Increase of temperature and heavy 
precipitation

Vector-, food-, water-borne diseases

Lower winter mortality; higher summer 
mortality

Higher frequency of heat waves
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Public Health Implications



The effect of heat on mortality is immediate
Heat-waves characterized by long duration and
high intensity have the highest impact on
mortality
Geographical heterogeneity of the effect of heat
on mortality
The effect is mainly in subgroups of high risk
subjects (susceptible population)
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