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Climate Change 

Major information sources: 

Climate Change : IPCC Synthesis Reports at http://www.ipcc.ch/  

Vital Climate Graphics, at http://www.grida.no/climate/vital/ 

Climate Change Impacts on US, at http://www.gcrio.org/NationalAssessment/   

Greenhouse Warming Prediction 

http://www.ipcc.ch/
http://www.grida.no/climate/vital/
http://www.gcrio.org/NationalAssessment/


Energy Predictions 
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Sources: 

Energy Information Administration (EIA); 

International Energy Agency (IEA) 

2% growth per year, or doubling in 35 years (shortcut: 70/%=doubling) 

Fossil fuel contribution >80% globally 

(Quadrillion (1E15) Btu) 

1 quad = 1E15 British thermal 

units = 2.9E11 kWh 
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What is the evidence, causes and  

consequences of changes in  

Earthôs climate since the  

pre-industrial era?  

ÅHas Earthôs climate changed since the pre-industrial era at the 

regional and/or global scale? If so, what part, if any, of the 

observed changes can be attributed to human influence and 

what part, if any, can be attributed to natural phenomena? 

What is the basis for that attribution?  

ÅWhat is known about the environmental, social, and economic 

consequences of climate changes since the pre-industrial era 

with an emphasis on the last 50 years? 
 
IPCC III, 2001 
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Integrated Framework of Climate Change 

Schematic and simplified 

representation of 

integrated assessment 

framework for considering 

anthropogenic climate 

change. Yellow arrows 

show cycle of cause and 

effect among four 

quadrants in figure, while 

blue arrow indicates 

societal response to 

climate change impacts.  
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The Climate System 
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Direction of air flow and ascent and descent of air masses in convective 

(or Hadley) cells determine Earthôs climatic zones and biomes.   

Global Air Circulation and Biomes  
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Global Ocean 

circulation: 

Ocean Conveyer 
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Greenhouse Effect 
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Main Greenhouse Gases 

Global Warming Potential (GWP) 
Åused to compare the abilities of different greenhouse gases to trap heat in the atmosphere  

 (heat-absorbing ability and decay rate) 

Åprovides a construct for converting emissions of various gases into a common measure  

(relative toCO2) 
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Radiative Forcing: Cooling and Heating 

LOSU is level of scientific understanding  

IPCC IV, 2007 SFPM 



Ice 
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Seasonal Landcover and Arctic Sea Ice 

PHOTO CREDIT: NASA/Goddard Space Flight Center Scientific 

Visualization Studio.  



Ice: Earthôs Thermometer 



Ice House World: 

Pleistocene Glaciation 

Pleistocene: 1.6 Ma ï 10 ka 

Wisconsin/Würm glaciation peaks ~18000 years ago 


