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Classes of Climate Models 

  General circulation models: 
  Divide earth into cells that are modeled with 

numerically simulated matter and energy transport 
  Computationally intensive 
  Most sophisticated 

  “Bucket” Models: 
  Parsimonious 
  Reveals the conceptual structure of the climate system 
  Still generates useful predictions 
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Validation 

Comparison of CO2 concentration from Mauna Loa Observatory  
over 1960-1996 with model 



Validation 

Difference between actual and modeled CO2 concentrations during 1960-1996 



Validation 

Comparison of annual global mean temperature over 1960-1996 with model 



Continuing Current Behavior 

An exponential regression of global emissions data from 
1960 to 2002 indicates that anthropogenic carbon 
emissions grew at an annual rate of 2.25%. 

Continuing this trend would increase atmospheric CO2 
concentration to 616 ppm, and atmospheric temperature  
by 1.0 degree C by 2050. 





Kyoto Protocol 

The Kyoto Protocol calls for industrialized nations to 
reduce their CO2 emissions by 5.2% of 1990 levels. 

If we assume that this occurs by roughly 2012, and  
emissions are constant thereafter, then the global CO2 
concentration still increases to 485 ppm, and global 
mean temperature increases to 0.48 degrees C by 2050. 





The Environmental Kuznets Curve 



A Best Case Kuznets Curve 



Kuznets Curve 

Even with the most ideal environmental Kuznets curve, 
the global CO2 concentration still increases to 465 ppm, 
and global mean temperature increases to 0.44 degrees 
C by 2050. 
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