
IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Regional perspectives on climate 

change impacts and adaptation 

Timothy Carter 

Finnish Environment Institute, SYKE 

(Lead Author, Chapter 21, Regional Context) 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Climate Change 2014 

Impacts, Adaptation and Vulnerability 

Working Group II Contribution to the  Fifth Assessment 

Report of the Intergovernmental Panel on Climate Change 

 

Part A: Global and Sectoral Aspects 

 

1. Point of Departure 

2. Foundations for Decision Making 

3. Freshwater Resources 

4. Terrestrial and Inland Water Systems 

5. Coastal Systems and Low-Lying Areas 

6. Ocean Systems 

7. Food Security and Food Production Systems 

8. Urban Areas 

9. Rural Areas 

10. Key Economic Sectors and Services 

11. Human Health: Impacts, Adaptation, and Co-Benefits 

12. Human Security 

13. Livelihoods and Poverty 

14. Adaptation Needs and Options 

15. Adaptation Planning and Implementation 

16. Adaptation Opportunities, Constraints, and Limits 

17. Economics of Adaptation 

18. Detection and Attribution of Observed Impacts 

19. Emergent Risks and Key Vulnerabilities 

20. Climate-Resilient Pathways: Adaptation, Mitigation,  

      and Sustainable Development 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Climate Change 2014:  

Impacts, Adaptation, and Vulnerability 

Part B: Regional Aspects 
 

Chapters 

 

21. Regional Context 

22. Africa 

23. Europe 

24. Asia 

25. Australasia 

26. North America 

27. Central and South America 

28. Polar Regions 

29. Small Islands 

30. The Ocean 

Hewitson et al. (2014) 

Kovats et al. (2014) 

Larsen et al. (2014) 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Regional perspectives 

A. Observed impacts, vulnerability, and adaptation 

B. Future risks and opportunities for adaptation 

C. Managing future risks and building resilience 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Regional perspectives 

A. Observed impacts, vulnerability, and adaptation 

B. Future risks and opportunities for adaptation 

C. Managing future risks and building resilience 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Observed impacts attributed to climate change in Europe 

reported in the scientific literature since the AR4 

Source: IPCC (2014) 
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Observed impacts attributed to climate change in Polar Regions 

reported in the scientific literature since the AR4 

Source: IPCC (2014) 
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Significant changes in photosynthetically active 

period NDVI between 1982 and 2012 

Source: IPCC (2014) 



IPCC:n raportti kokoaa uusimman tutkimustiedon ilmastonmuutoksen vaikutuksista, 31.3.2014, SYKE, Helsinki  

Adaptation is becoming embedded in some planning 

processes, with more limited implementation of 

responses (high confidence) 

 

Adaptation experience is accumulating across regions 

in the public and private sector and within communities 

(high confidence). Governments at various levels are 

starting to develop adaptation plans and policies and to 

integrate climate-change considerations into broader 

development plans. 

Source: IPCC (2014) 
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http://climate-adapt.eea.europa.eu/ 

Cited in: Kovats et al. (2014) 
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In Europe, adaptation policy has been developed 

across all levels of government, with some adaptation 

planning integrated into coastal and water 

management, into environmental protection and land 

planning, and into disaster risk management 

Source: IPCC (2014) 
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Assessment of risks in the WGII AR5 relies on 

diverse forms of evidence. Expert judgment is used 

to integrate evidence into evaluations of risks 
 

Examples of evidence:  
 

• empirical observations 

• experimental results 

• process-based understanding 

• statistical approaches 

• simulation and descriptive models  

Source: IPCC (2014) 
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Source: Hewitson et al. (2014) 

Dimensions of assessments of impacts and 

vulnerability and of adaptation (illustrative) 
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Assessment of risks in the WGII AR5 relies on 

diverse forms of evidence. Expert judgment is used 

to integrate evidence into evaluations of risks 
 

Examples of evidence:  
 

• empirical observations 

• experimental results 

• process-based understanding 

• statistical approaches 

• simulation and descriptive models  

 

Scenarios: 
 

• RCPs (Representative Concentration Pathways) NEW 

• SRES (IPCC Special Report on Emission Scenarios) OLDER 

Source: IPCC (2014) 
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Source: IPCC (2014) 

Global perspective on climate-related risks 

associated with reasons for concern. Colour shading 

shows additional risk due to climate change 

REASONS FOR CONCERN:  
 

1. Unique and threatened systems 

2. Extreme weather events 

3. Distribution of impacts 

4. Global aggregate impacts 

5. Large-scale singular events 
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for reducing risks through adaptation and mitigation 
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Key risks from climate change in Europe and the potential  

for reducing risks through adaptation and mitigation 

Flooding 

Drought 

Extreme heat 

Source: IPCC (2014) 
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Key risks from climate change in Polar Regions and the  

potential for reducing risks through adaptation and mitigation 

Ecosystems 

Health & 

well-being 

Social 

Source: IPCC (2014) 
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Source: Hewitson et al. (2014) 

Sub-regions used for climatological analyses in WG II AR5 
 

Background map: CMIP5 ensemble median ratio of local:global average 

temperature change (2071-2100 w.r.t. 1961-1990) under RCP8.5 

Northern Europe 

sub-region 
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Comparison of projected regional annual climate change over 

northern Europe (2071-2100 w.r.t. 1961-90) between 35 CMIP5 

GCMs (RCP scenarios) and 22 CMIP3 GCMs (SRES scenarios) 

Source: Hewitson et al. (2014) 
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Comparison of projected regional seasonal climate change over 

northern Europe (2071-2100 w.r.t. 1961-90) between 35 CMIP5 

GCMs (RCP scenarios) and 22 CMIP3 GCMs (SRES scenarios) 

Source: Hewitson et al. (2014) 
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Changes in climate extremes observed (from 1950) 

and projected (to 2071-2100) relative to 1961-1990  

Source: Hewitson et al. (2014) 
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Changes in climate extremes observed (from 1950) 

and projected (to 2071-2100) relative to 1961-1990  

Source: Hewitson et al. (2014) 
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Cross-regional phenomena can be crucial for 

understanding the ramifications of climate change at 

regional scales, and its impacts and policies of 

response 

 

Examples:  
 

• Global trade 

• International financial transactions 

• Migration (people, ecosystems) 

Source: Hewitson et al. (2014) 
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Projected change in accessibility of maritime and land-based 

transportation (2045-2059 w.r.t. 2000-2014); SRES A1B scenario  

Dark blue: new 

maritime access to 

Polar Class 6 vessels  

 

White: inaccessible 

 

Red: areas of lost 

winter road potential 

for ground vehicles > 2 

metric tonnes 

Source: Hewitson et al. (2014) 
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Adaptation planning and implementation 

can be enhanced through complementary 

actions across levels, from individuals to 

governments (high confidence) 

Source: IPCC (2014) 
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Source: Hewitson et al. (2014) 

Dimensions of the institutions and actors involved  

in climate change decision making (illustrative) 
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Constraints can interact to impede 

adaptation planning and implementation 

(high confidence) 

Source: IPCC (2014) 
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Source: Kovats et al. (2014) 

Some limits to climate change adaptation in Europe 
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Limited evidence indicates a gap 

between global adaptation needs and 

the funds available for adaptation 

(medium confidence) 

Source: IPCC (2014) 
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Source: Kovats et al. (2014) 

Selected published cost estimates for  

planned adaptation in European countries 
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Existing and emerging economic instruments can 

foster adaptation by providing incentives for 

anticipating and reducing impacts (medium confidence) 
 

Instruments include: 
 

• public-private finance partnerships 

• loans 

• payments for environmental services 

• improved resource pricing 

• charges and subsidies 

• norms and regulations 

• risk sharing and transfer mechanisms 

Source: IPCC (2014) 
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Prospects for climate-resilient pathways for 

sustainable development are related fundamentally to 

what the world accomplishes with climate-change 

mitigation (high confidence) 

Source: IPCC (2014) 
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WG II SPM, TS and chapters can be found at: 

 

http://www.ipcc.ch/ 

Thank you for your attention 


