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Anthropogenic climate change is 

underway, and natural and human 

systems are being affected

1. Why is adaptation important?
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Source: IPCC (2007) – annotated

Global mean temperature increases observed during the 20th century 

are projected to continue throughout the 21st century

High emissions

Moderate emissions

Low emissions

Committed temperature rise by 2100:

~+0.6°C or ~1.3°C above pre-industrial

Changes relative to 1980-1999
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Mitigation and Adaptation

IPCC (2007)

 Mitigation is the reduction of greenhouse gas 

emissions in order to prevent dangerous climate 

change 

 Mitigation alone is not enough. The earth is 

already committed to some climate warming

 Adaptation is adjustment in natural or human 

systems in response to actual or expected 

climatic stimuli or their effects, which moderates 

harm or exploits beneficial opportunities
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Europe has been warming since the mid-1970s

Annual                                 Winter (DJF)                         Summer (JJA)

Source: European Environment Agency (EEA), 2008
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Main biogeographic regions of 

Europe (EEA member countries)

Key past and projected 

impacts and effects on sectors 

for the main biogeographic 

regions of Europe

Source: after EEA, 2008
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EU White Paper (2009)
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EU White Paper on Adapting to Climate Change

Pillar 1 Pillar 2 Pillar 3 Pillar 4
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EU White Paper on Adapting to Climate Change

Pillar 1 Pillar 2 Pillar 3 Pillar 4

Improve the knowledge base on CC vulnerability (impacts and 

adaptive capacity) and on the costs and benefits of adaptation 

options:
• Build on EU and national research

• European Clearing House Mechanism (CHM)
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Proposed European Clearing House on Climate 

Change Impacts, Vulnerability and Adaptation

Source: Jacques Delsalle, European Commission, DG Environment

http://www.circle-era.net/fileadmin/upload/documents/Delsalle.pdf
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National Adaptation Strategies

 The National Adaptation Strategy (NAS) for a country refers to a 
general plan of action for addressing the impacts of climate 
change, including climate variability and extremes 

 It will include a mix of policies and measures with the 
overarching objective of reducing the country's vulnerability

After: Burton, I., Malone, E. L. & Huq, S. (2005). Adaptation Policy Frameworks for Climate Change. 

Developing Strategies, Policies and Measures. Cambridge University Press, Cambridge
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More information at:

www.peer-initiative.org

Swart et al. (2009)



11th Swiss Global Change Day, 20 April 2010, Bern, Switzerland

16

Which European countries have a NAS?

RED: Included in the PEER study – those in the 1st and 2nd columns are described in the PEER report  (updated)

Adjusted from: EEA (2008). Impacts of Europe's Changing Climate - 2008 Indicator-Based Assessment. European Environmental Agency, Copenhagen

Adopted a NAS: Preparing a NAS: IVA assessments for:

Finland (2005) Czech Republic (2008?) Greece

France (2006) Norway (2008?) Iceland

Spain (2006) Romania (2008?) Ireland

Netherlands (2007) Estonia (2009?) Lithuania

Denmark (2008) Latvia (2009?) Sweden

United Kingdom (2008) Portugal (??)

Germany (2008) Austria (2011)

Hungary (2008) Belgium (2011)

Switzerland

(2011?)
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• Stage I: Climate system emphasis (1980s-)

• e.g. SILMU (FI), NOP (NL)

• Stage II: Mitigation and national impacts (1990s/2000s-)

• e.g. SIAM  (PT), KALME (LV), ECCE (ES)

• Stage III: Local impacts, vulnerability and adaptation (2005-)

• e.g. FINADAPT/ISTO (FI), KfC (NL)

Can research keep up with accelerated 

policy development?

Policy-relevant 

scientific, technical and 

economic knowledge 

about vulnerability and 

adaptation options is 

still scarce

Source: Swart et al. (2009)
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Assessing vulnerability

3.  Research for adaptation



Source: Yohe et al.  (2006)

Rankings of 100 Countries by descending vulnerability
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Vulnerable sectors addressed in some 

European National Adaptation Strategies 
Priority sectors or cross-cutting issues are marked with two crosses

Source: Swart et al. (2009)
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Adaptive capacity of 

Norwegian agriculture 

by municipality 

Defined as a function of:

- socioeconomic sensitivity

(% population involved in agriculture) 

- economic factors (per capita income, 

state transfers per capita, employment 

prognoses)

- demographic factors (age structure of

work force, migration rates, % 

dependents in the population)

O’Brien et al. 2006



11th Swiss Global Change Day, 20 April 2010, Bern, Switzerland

23

Projections of the future

for risk assessment

3.  Research for adaptation
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New scenarios for climate change research

Source: Moss et al. (2010)
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The identification of practical 

adaptation examples

3.  Research for adaptation
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Illustrative example of adaptation in practice

Source: Tompkins et al. (2005)

This study produced an inventory of examples of 

adaptation in practice for four sectors in the UK,
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Web portals: 

outlets for research results

3.  Research for adaptation
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Observations and monitoring

4.  Research on adaptation
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Occurrence of flood events in Europe 1998–2008

Source: EEA (2008)
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Source: EEA, 2008

Rate of change of crop growing season length, 1957-2007
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Mean sowing dates for potato in Finland, 1965-1999

Upper line: latest sowings; lower line: earliest sowingsPotato
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Kaukoranta and Hakala, 2008 
FINADAPT
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The process of adaptation

4.  Research on adaptation
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FINADAPT

Climate 

change 

considered
Climate 

change not 

considered

2004 stakeholder survey in Finland: consideration of 

climate change in operational planning

Kankaanpää et al., 2005

Number of 

responses: 

532

Response 

rate: 47%



11th Swiss Global Change Day, 20 April 2010, Bern, Switzerland

38

FINADAPT
Kankaanpää et al., 2005

Other

Mitigation 

only

Adaptation 

only

Mitigation 

and 

adaptation

Climate 

change not 

considered

Number of 

responses: 

532

Response 

rate: 47%

2004 stakeholder survey in Finland: consideration of 

climate change in operational planning
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FINADAPT
Kankaanpää et al., 2005

Adaptation 

considered

Adaptation 

not 

considered

Number of 

responses: 

532

Response 

rate: 47%

That was 2004; 

what is the 

situation today?

2004 stakeholder survey in Finland: consideration of 

climate change in operational planning
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Modelling impacts and adaptation

4.  Research on adaptation
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Desk study: Simplified summary of climate change 

impacts in Europe and their intensity for 11 indicators

Source: Behrens et al., 2010

Centre for European Policy Studies
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Source: EEA (2008)

Peseta project

Modelled conditions for summer tourism in Europe 

for 1961–1990 and 2071–2100
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Adaptation to extreme events

4.  Research on adaptation
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Source: van denTorren, 2004

Daily mortality in Paris during the August 2003 heatwave 

compared with the four-year average for 1999-2002 

Critical threshold?
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Source: F. Matthies (cCASHh project)

Heat health warning systems in Europe

Before 2003
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Source: F. Matthies (cCASHh project)

Heat health warning systems in Europe

Before 2003After 2003
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The identification of 

adaptation options

4.  Research on adaptation
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Some adaptation options

Agriculture: changes in crop/animal husbandry; altered land 
allocation; irrigation; agroforestry; soil conservation

Forestry: flexible forest management for efficient 
production, carbon sequestration and soil conservation; 
forest conservation; adapted species

Health: improved information provision; better surveillance 
of disease vectors; vector control; enhanced vaccination

Water resources: water conservation; flood plain 
management; pricing mechanisms

Coastal/sea-level rise: managed retreat; accommodation; 
coastal protection; storm warning systems

Energy: exploitation of changing conditions for renewables 
(solar, wind, wave, bio- and hydro-power)

Biodiversity: siting of protected areas; migration corridors 
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Opportunities and 

limits of adaptation

4.  Research on adaptation



Opportunities related to climate change identified in Strategies

Source: Swart et al. (2009)
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Some barriers to engagement with climate change

based on interviews, questionnaires and focus groups

Individual Social

• Lack of knowledge • Lack of political action

• Distrust in information sources • Lack of action by business and industry

• Uncertainty and scepticism • Worry about free-rider effect

• Externalising responsibility and blame • Social norms and expectations

• Climate change is a distant threat • Lack of enabling initiatives

• Other things are more important

• Reluctance to change lifestyles

• Inconvenience, cost (monetary and time)

• Fatalism

• “Drop in the ocean” feeling

Source: Lorenzoni et al. (2007)
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Adaptation costs and benefits

4.  Research on adaptation
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The State of Knowledge on 

Adaptation Costs and Benefits

Source: Fankhauser (2010)
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Overall and insured losses from weather disasters 

in Europe 1980–2007 (Munich Re)

Source: EEA (2008)
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The projected costs of flood damage adjacent to Lake 

Pielinen, northern Finland, with and without regulation

Vehviläinen & Veijalainen, unpublished

WaterAdapt project
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Interactions between 

adaptation and mitigation

4.  Research on adaptation
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Mitigation affecting adaptation: M → A

Source: EEA 1999
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Adaptation affecting mitigation: A → M

Source: Sievänen, 2005
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Synergies - adaptation and mitigation

  

Simulated change by 2070-2099 relative to 1971-2000 in stocking 

volume (left), carbon in the forest ecosystem (centre) and the amount 

of decaying dead wood (right) under the A2 (Retrenchment) scenario. 

Kellomäki et al., 2005
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Conclusions: the role of research

 In Europe, adaptation is gradually being recognised as a 
necessary policy response to climate change alongside 
mitigation, but until recently has been sparsely researched

 A wide range of natural resource and socio-economic sectors
are climate-sensitive and may require adaptation research

 Adaptation occurs continually – monitoring is essential to 
understand the processes, verify predictions and assess costs

 Research for adaptation services demand for information on 
relative vulnerability, future projections, practical examples of 
adaptation and awareness raising

 Research on adaptation enhances understanding of the 
processes of adaptation, including modelled impacts, extreme 
events, adaptation options, barriers to adaptation, economic 
costs and benefits and relationships to mitigation
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How the results are used 

is another matter!


