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Climate change impacts on human health 
in Finland: three aspects

1. Potential impacts: vulnerability mapping

2. Potential impacts: risk mapping

3. Observed impacts and adaptation



Counting the true costs of climate change 
The international conference on climate-change impacts for scientists & stakeholders 11-13 October 2017 Potsdam, Germany

1. Mapping outcome vulnerability
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IPCC AR4, Parry et al. (2007)

Potential impacts of climate change

Vulnerability assessment (AR4)

V = f (E, S, AC)
where: 

E = Exposure
S = Sensitivity

AC = Adaptive Capacity
V = ”End-point” or ”Outcome” Vulnerability
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Carter et al. (2016)
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Elderly population (2010) Elderly living alone (2010) Outcome vulnerability

Carter et al. (2016)
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Elderly population (2040H) Elderly living alone (2040H) Outcome vulnerability

Carter et al. (2016)
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∆ heat waves (Ens av) Elderly living alone (2040H) Outcome vulnerability

Carter et al. (2016)
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Elderly (H) + ∆ heat waves Elderly living alone (2040H) Outcome vulnerability

Carter et al. (2016)
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1. Mapping outcome vulnerability

Messages:
• User interface for stakeholder participation
• Considers present-day & future adaptive capacity 
• Indicators are presented transparently
• Flexible options for indicator selection and manipulation 

(weighting and direction of effect)
• Indicators combined by users, rather than researchers
• Framing of vulnerability outdated
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2. Towards unbiased mapping of risk
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IPCC AR5, Field et al. (2014)

Potential impacts of climate change

Risk assessment (AR5)

R = f (H, E, V)
where: 

H = Hazard
E = Exposure
V = “Starting point” or “contextual” 

Vulnerability
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Framework of social vulnerability to 
heatwaves and heat disadvantage 



Source: Kazmierczak et al. (2015)

Indicators of social vulnerability to heat and 
flooding identified for Helsinki Metropolitan Area
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Source: Kazmierczak et al. (2015)

Social vulnerability to high temperatures 
in the Helsinki Metropolitan Area
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Integrating sub-national population projections 
with an urban growth model for Europe 

SSP5 Fossil-fueled Development 
• global markets are increasingly integrated 
• full exploitation of fossil fuel resources
• resource-intensive and consumption-heavy 

lifestyle
• high challenges to climate change mitigation 
• adaptation challenges are low

Source: Terämä et al. (2017)
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SSP1 Sustainability 
• broader emphasis on human well-being
• commitment to achieving development goals, 

increasing environmental awareness, less 
resource-intensive lifestyles

• challenges for climate change mitigation and 
adaptation are relatively low. 

Integrating sub-national population projections 
with an urban growth model for Europe 

Source: Terämä et al. (2017)
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Messages:
• National mapping inadequate for local response
• Social vulnerability mapping initiated in Helsinki
• Fine resolution hazard information missing
• SSP-based scenario development in progress
• Unbiased approach identifies risks & opportunities

2. Towards unbiased mapping of risk
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3. Observed impacts and adaptation
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Mean temperature–mortality relationship (95% confidence limits) 
1996-2002 (red lines) and 2004-2010 (blue lines) in nine European cities

Source: de’ Donato et al. (2015)

“In the recent period, a reduction in the mortality 
risk associated to heat was observed only in Athens, 
Rome and Paris, especially among the elderly.” 
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Mean temperature–mortality relationship (95% confidence limits) 
pre-2003 (red lines) and post-2003 (blue lines) in nine European cities

Source: de’ Donato et al. (2015)

“In Helsinki and Stockholm, there is a suggestion 
of increased heat effect.”

7-yr period: 2004-2010

7-yr period: 1996-2002
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Helsinki: relative mortality (all) 1972-1992 & 1994-2014
Evidence of reduced sensitivity to high temperatures

Ruuhela et al. (2017)

99th percentile of PET (18 %) 99th percentile of PET (9 %) 
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Helsinki: relative mortality (>75) 1972-1992 & 1994-2014
Evidence of reduced sensitivity to high temperatures

99th percentile of PET (21 %) 99th percentile of PET (11 %) 

Ruuhela et al. (2017)
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3. Observed impacts and adaptation

Messages:
• The choice of analytical method may be crucial for 

determining outcomes
• Heatwave sensitivity has declined in Helsinki
• Is this adaptation?
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Conclusions
Challenges for research on health impacts in Finland:

• Stakeholders: national vulnerability mapping tool helpful 
for awareness raising, but need localised information

• Need to reframe vulnerability in terms of risks and 
opportunities

• Mapping of social vulnerability could be extended

• Fine resolution hazard assessment needed

• Scenario analysis required for projecting all indicators

• Modelling of heatwave mortality requires analytical care

• No targeted research funding for climate change and 
human health in Finland
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Thank you for listening
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