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1.  Limited Predictability   (of heat waves, floods, Atmospheric rivers) 

2.  Will ultra-high model resolution heal everything  ?  

3.  Importance of coupling ?   
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Observed trends 	



Simulated in COUPLED  IPCC/AR4 models                                                
with prescribed observed radiative forcings	



Simulated in UNCOUPLED atmospheric GCMs with prescribed 
GLOBAL SSTs, but no explicitly specified radiative forcings  
(GOGA runs)	



Simulated in UNCOUPLED atmospheric GCMs  with prescribed 
TROPICAL SSTs, but no explicitly specified radiative forcings  
(TOGA runs)                          	
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  From Shin and Sardeshmukh Climate Dynamics 2011 



SIMULATED TREND	



(average of 76 coupled IPCC/AR4 simulations)                              

Including area-mean trends 	

 Excluding area-mean trends 	

p.d.f. of area-mean trends 	



OBSERVED TREND 	



(average of 3 datasets)                             	



Fidelity of all 76 simulated SST trend fields	


Multi-
model 
Ensemble
Mean	
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From Shin, Sardeshmukh, and Pegion  2010 

L23  =  Effect of Region 3   	


                         on Region 2	



 OBS  Model Mean 
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Two relevant papers :  
Shin and Sardeshmukh                 Climate Dynamics 2010 
Shin, Sardeshmukh, and Pegion    JGR-Atmospheres 2010 

1.  Coupled climate models have difficulty in capturing regional climate trends 
around the globe because of their difficulty in capturing the spatial variation of 
tropical SST trends. 

2.  The spatial pattern of the recent observed 50-yr tropical SST trend is not consistent 
with the radiatively forced multi-model mean trend in the IPCC/AR4 simulations.  

3.  The discrepancy is not just due to natural variability or climate noise but is also,    
very substantially, due to tropical modeling errors.  
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