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Insolation 

= Longwave Radiation 

-  Reflected 

Climate results from an energy balance 
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Alexander von Humboldt, 1843 

Man changes climate Ăby 

cutting forests [...] and by 

emitting large amounts of 

steam and gas at the centers 

of industry"  

ĂThe atmosphere admits of the entrance of 

solar heat, but checks its exit; and the result 

is a tendency to accumulate heat at the 

surface of the planet.ñ 

 

 

John Tyndall, 1859 
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IPCC 2007 

Rising CO2-Concentration  
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p Acidification due to CO2 

is a threat to marine 

ecosystems 

Plankton 

Coral Reefs 

Oceans Are Getting More Acidic 
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Effect of CO2-doubling: 
 

ñclimate sensitivityò 

 

Arrhenius 1896 (4-6 ºC) 

3 ± 1 ºC  

Climate Effect of CO2 

Anthropogenic emissions 

should have caused 0.7 to 

0.9 ºC warming to date 
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Global Temperature 

 

NASA GISS Data 1880-2011 
(deviation from mean 1951-1980) 

Broecker 1975 
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Global Temperature Series 

z With effect of El Niño, Volcanos und solar activity removed 

Foster & Rahmstorf, ERL 2011 


