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Climate Change:
What are the questions?

 Observation:
 Is the climate changing?
 Are recent changes comparable to past changes?

 Attribution:
 What causes these changes? Human activity?

 Projections:
 How will the climate change in future?

 Impacts:
 How are different societies affected?

 Mitigation and adaptation:
 What can we do to reduce the impacts?
 What can we do to adapt to them?



Intergovernmental Panel on 
Climate Change (IPCC)

Working Groups:
 WG I: The Physical 

Science Basis
 WG II: Impacts, Adapt-

ation and Vulnerability
 WG III: Mitigation of 

Climate Change
Assessment Reports:
 1990: FAR
 1995: SAR
 2001: TAR
 2007: AR4
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Snow cover and sea ice
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Greenhouse Effect



Discovery of the
Greenhouse effect

1820s: Joseph Fourier (theoretical idea)
1859: John Tyndall 

(experiments with CO
2
 and H

2
O)

1896 Svante Arrhenius
(interested in ice ages, calculated that 
cutting CO

2
 by half would lower 

temperature by 4°-5°C)
1938 Guy Stewart Callendar

(looked at historical measurements and 
found CO

2
 increase by 10% and warming)



Greenhouse experiment
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Modelling the Climate



The World in
Global Climate Models



Model validation
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Attribution of Climate Change
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Extreme events



Literature

 IPCC (2007): The Scientific Basis. IPCC 
WG1 AR4 Report (online: 
http://www.ipcc.ch/) 
Useful and readable summaries:
 Summary for Policymakers (18 pages)
 Frequently Asked Questions (35 pages)
 Technical Summary (74 pages)

Good Internet resource:
Real Climate (http://www.realclimate.org)


