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ENSO in Models
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Equatorial Pacific SST Variance
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CMIP3 Errors: Rainfall and SST



Have Models Improved?
Maybe, Not in the Atlantic

IPCC 2007



• CCSM3.0 vs CCSM3.5
– Atmosphere: T85; Ocean 1x1

Affect of Improved Parameterized Physics

AVHRR

CCSM3.5

CCSM3.0

Climatological Equatorial SST



Martin et al. (2010): Reduction of 
Systematic Errors through a Seamless
Approach to Modeling Weather and 

Climate



Parameterization of Model
Uncertainty:

Stochastic‐Dynamic 
Approaches (Palmer 2001)

Stochastic Physics (Buizza et 
al. 1999)
Stochastic Backscatter 
(Berner et al. 2008)

Precipitation Bias



Increasing AGCM Resolution:
2x2 vs 0.5x0.5

Gent et al. 20102x2

0.5x0.5
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• CCSM4
– Atmosphere: 0.5x0.5
– Two Versions: 1x1 [LRC] and 0.1x0.1 [HRC]

Affect of Resolved Ocean Eddies

AVHRR

HRC

LRC

Climatological Equatorial SST
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CMIP3

CMIP5

ENSO in Models



Leading Mode of Global SST Variability
Seasonal Capability

Observations CCSM3



Leading Mode of Global SST Variability
Seasonal Capability

Observations CCSM4
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