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Overview 

• AR5 basic message 
• Observed changes 
• Detection and attribution 
• Projections 
• Climate change commitment 
 

• Regional climate change in an AR5 perspective 
• What is new from WGI? 
• A preview on WGII? 



Observed changes 



Observed change 
    Temperature 



Observed change 
  Snow, sea ice, ocean heat content, sea level 



Observed change 
  CO2 in the atmosphere and the ocean  



Observed change 
    Pecipitation 



Observed change – AR4 
    Pecipitation 



Observed changes 

• Warming of the climate system is unequivocal,  
 

• Since 1950, many of the observed changes are unprecedented over 
decades to millennia. 
 

• The atmosphere and ocean have warmed  
• The amounts of snow has diminished 
• The amounts of ice has diminished 
• Sea level has risen 
• The concentrations of greenhouse gases have 
increased 

• Ocean warming dominates the increase in energy 
stored in the climate system 
 
 



Detection and attribution 



Detection and Attribution of 
Climate Change 

•Human influence has been detected in 
•warming of the atmosphere and the ocean,  
•changes in the global water cycle,  
• reductions in snow and ice,  
•global mean sea level rise,  
•changes in some climate extremes  



Attribution 

Natural + Anthropogenic 

Natural 

Anthropogenic 



Detection and Attribution of Climate Change 



Detection and Attribution of Climate Change 



Projections & 
commitments 



Projections 

•Continued emissions of greenhouse gases  
•will cause further warming  
•changes in all components of the climate 
system. 

  

•Limiting climate change will require  
•substantial and sustained reductions of 
greenhouse gas emissions 



Projections 
 
Temperature 
Sea ice 
Ocean pH 



Spatial structure of surface warming 



Projections 

AR4 

AR5 



Projections 



Climate Change Commitment 

(GtC) 



Future sea level 



Global sea level rise 



Regional examples 













Regional sea level 2081-2100 rel. 1986-2005 



High-end estimate (for ΔGMSL = 130cm) 

Grinsted 
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www.climatechange2013.org 
Further Information 



Acidification 
The other CO2 problem! 
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