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All models: 
Eocene geography 

560 ppm CO2  

700 ppm CH4  

MPI ECHAM5/OM 

GENESIS 

NCAR CSM 
(Huber 2001) 

Model intercomparison at 560 ppm 

Courtesy of Karen Bice 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Huber et al. 2003 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Upper Ocean Temperature EsMmates 

Courtesy of 
Bice (2008) 

Cretaceous 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CCSM3 10XCO2 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Cloud Drop Concentra5on vs Aerosol Concentra5on 

6/16/08  7 CCSM Paleo‐2008 



Lower CCN means larger cloud drops: 

   ‐ Lower Op5cal Depth, More Solar Absorbed 
   ‐ Higher Precipita5on Rate, Lower Cloud Amount,  
     More Solar Absorbed 

All of these imply a warmer surface 

ND = 50 cm‐3 

re = 17 µm 

Experiment is to set : 

for all liquid clouds 

www.ems.psu.edu/~lno/Meteo437/ 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8XCO2 

CCSM3 



PETM 

Weijers et al. (2007) 

Low CCN 

High CCN 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10XCO2 

CCSM3 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10XCO2 

Ideal Age 


