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Protecting health
in Europe from 
climate change

Protecting health
in Europe from 
climate change
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Five 
climate 
change 
concerns 

Five 
climate 
change 
concerns 



���������	
���
��
��
������
����
�
�����
����	� �

�� �������		�
�	��
��������
	����������

���������
	���
������
��	� ���������� � ���
!��
"������#��
�����
�	"
���
�������
��##�	���������	��

�� $�
�	"
������		�
�	�"�
%�������
������
	��

��
�
���&��������'���
�"
�����
�������
$�
�	"
���(���	� �!!)����� ��

'� $���"�
%���������"��
����������
	���
��
!��
"�������������
����	�����������	���'�* +�
°������������ �

���������	
����	�
������������������	��
��	�
�

���������	
����	�
������������������	��
��	�
�

�����������	
�����



���������	
���
��
��
������
����
�
�����
����	� �

,� $���-�������
��
�.���"
��
����/"
	���	������
����
� ���
����
����

� ��������0
����
�
��
������

� �����
	�����
�#��

� �����
	����
��	������	

� �����
	�������#�����
������	�����

� �����
	���	
�������
�������
"���
��
� 
���

	�
��0
� ��	

� )���"
�����
���"�	
��	

�����������	
�����

���������	
����	�
������������������	��
��	�
�

���������	
����	�
������������������	��
��	�
�



���������	
���
��
��
������
����
�
�����
����	� �

�����	��������	
��	������� ������	���
��
����
�

�����	��������	
��	������� ������	���
��
����
�

�����������	
��
�����

����������������������
�������

�����������	
���

�����������	
�����

Trend of extreme temperature events, floods & winds torms in the 
WHO European Region
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Are we 
prepared? 
Are we 
prepared? 
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Few examplesFew examples
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1%1%

Baseline distribution
Increase in mean temperature

Very 
cold

Very hot

Frequency

1%

Baseline distribution
Increase in mean temperature

Very cold: 
criterion 
temp 

Daily Temperature

Very hot: 
criterion 
temp 

2 oC

3%

Attribution: Inference based on Shift in 
Probability of Event

Frequency 
of event
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Exceptional heat-waves stronger effect in 
cities where normally exposure is low

Exceptional heat-waves stronger effect in 
cities where normally exposure is low

heat-wave days 
%

11 23.0 13.6 - 33.1
43 35.7 28.3 - 43.5
16 8.8 1.3 - 32.0
14 43.8 37.6 - 50.3
45 48.0 37.2 - 59.5
30 5.9 -1.7 - 14.2
18 105.5 93.2 - 118.7
30 34.5 27.4 - 41.9
32 21.4 9.2 - 34.9

90 CI
increase in daily mortality
2003

Athens
Barcelona
Budapest
London
Milan
Munich
Paris
Rome
Valencia

City heat-wave days 
range %

Athens 4 - 21 21.5 18.2 - 25.0
Barcelona 5 - 10 7.1 1.4 - 13.0
Budapest 3 - 18 24.7 21.0 - 25.2
London 3 - 27 7.9 6.1 - 9.8
Milan 3 - 14 31.0 25.0 - 37.2
Munich 3 - 15 8.2 4.0 - 12.5
Paris 3 - 15 5.5 3.9 - 7.2
Rome 3 - 15 27.5 23.5 - 31.6
Valencia 4 - 13 5.0 -5.6 - 16.7

90 CI
City increase in daily mortality

1990-2002, 2004

www.euro.who.intwww.euro.who.intwww.euro.who.int
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Who is most at riskWho is most at risk
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Seasonal forecasting and early warning is 
available

Seasonal forecasting and early warning is 
available

www.euro.who.int/globalchangewww.euro.who.int/globalchangewww.euro.who.int/globalchange
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Respiratory healthRespiratory health
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Percent increase in the total daily number of death s in days 
with a heat-wave and a “low” or “high” level of ozone  

(random effects models)

Percent increase in the total daily number of death s in days 
with a heat-wave and a “low” or “high” level of ozone  

(random effects models)
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KatsouyaniKatsouyaniKatsouyani , et al forthcoming, et al forthcoming, et al forthcoming
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Percent increase in the total daily number of death s in days 
with a heat-wave and a “low” or “high” level of PM10 (random 

effects models)

Percent increase in the total daily number of death s in days 
with a heat-wave and a “low” or “high” level of PM10 (random 

effects models)
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Temperature-related heat mortality in hospitalsTemperature-related heat mortality in hospitals

Risk of dying in hopitalized people 65+ years in days
with 30 C°versus days with 20 C°. Stafoggia et al, JECH , 2008
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Estimated loss in statistical life expectancy
due to the exposure to anthropogenic PM2.5 in 2020

(Source: IIASA’s GAINS model)

Estimated loss in statistical life expectancy
due to the exposure to anthropogenic PM2.5 in 2020

(Source: IIASA’s GAINS model)

Months Months

PRIMES energy scenario
with climate measures

(-20% CO2  in 2020)

Business-as-usual
national energy projections
(+3% CO2 in 2020)
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Saharian dust: effect on mortality in one 
spanish city

Saharian dust: effect on mortality in one 
spanish city

(0.992, 1.034) (1.016, 1.055) 

1.0131.035
Non-Saharan dust 

days

(1.015, 1.158) (1.005, 1.097) 

1.0841.05Saharan dust days

OR per 10 µg/m3 OR per 10 µg/m3 

PM(10-2.5) PM2.5 

Stratified by Saharan dust days 

Effects of PM2.5 and PM(10-2.5) on mortality 

KuenzliKuenzliKuenzli et al, unpublishedet al, unpublishedet al, unpublished
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Climate is changing infectious disease transmission 
by altering vectors’ geographical distribution

Climate is changing infectious disease transmission 
by altering vectors’ geographical distribution
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Model of future transmission (2080s 
climate)

Model of future transmission (2080s 
climate)
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Climate change has an impact on 
nutrition and food safety

Climate change has an impact on 
nutrition and food safety
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Vulnerable 
groups
Vulnerable 
groups
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Climate change will affect everybody 
but not everybody in the same way

Climate change will affect everybody 
but not everybody in the same way
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Climate change will have adverse effects
on economic growth

Climate change will have adverse effects
on economic growth
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Action by 
WHO
Action by 
WHO
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Resolution WHA61.19 
on climate change and health

Resolution WHA61.19 
on climate change and health
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WHO scaling up: The WHO workplanWHO scaling up: The WHO workplan
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The policy context is strengthening…..The policy context is strengthening…..
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Many developing and developed countries 
have identified health as a priority for action…..

Many developing and developed countries 
have identified health as a priority for action…..
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Health is poorly addressed in the international climate 
change negotiations and funding of adaptation

Health is poorly addressed in the international climate 
change negotiations and funding of adaptation

� Is identified as a priority in 32 out of 38 (84%) UNFCCC 
National Adaptation Plans of Action (NAPAs) from the least 
developed countries

� Is the focus of 31 of 430 ( 7%) projects submitted for NAPA 
funding

� Has received ~ $2.5 million of $1.3 billion (0.2%) of support 
granted under the UNFCCC 

� Is represented by ~20 of the 10,000 participants (0.2%) in the 
UNFCCC Conference of the Parties
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Health benefits of mitigation measures poorly addressed; 
health damages of mitigation not evaluated

Health benefits of mitigation measures poorly addressed; 
health damages of mitigation not evaluated

Note: estimates do not include non-technical options, such as lifestyle changes.
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Solutions are availableSolutions are available

Adapted  from Racioppi, et al, 2004
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Countries are 
Developing  
national 
strategies

Countries are 
Developing  
national 
strategies
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Health in National adaptation strategies (NAS) 
(courtesy: Swart et al, 2009)

Health in National adaptation strategies (NAS) 
(courtesy: Swart et al, 2009)

9 out of 11 countries 
addressed health in the 
development of their 
National adaptation 
strategies; one (France) 
identified health as the top 
priority
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1.Create a vision

6.Evaluate
and share learning

5.Create
an Action Plan

4. Develop into 
Priorities and Strategies

3.Identify 
Effective Interventions

2. Define 
and describe the nature 

of the problem 

Step One: Create a visionStep One: Create a vision
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A WHO tool for European decision-makers 
on World Health Day 2008

A WHO tool for European decision-makers 
on World Health Day 2008
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There are common actions that all health systems 
can take to strengthen preparedness and response
There are common actions that all health systems 

can take to strengthen preparedness and response
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Common actions that all health systems can take 
(continued…)

Common actions that all health systems can take 
(continued…)
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Key objectives of action in EuropeKey objectives of action in Europe
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www.euro.who.int/globalchangewww.euro.who.int/globalchange


