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annual average heat budget 
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surface ocean heat budget 
October 
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surface heat budget 

0 =  
–∂/∂t SST 
turbulent evaporation and sensible flux 
net radiation 
ocean residual 



surface heat budget 
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surface heat budget errors 
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longwave cloud effect 
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Cloud forcing phase diagram 
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Cloud forcing phase diagram 



Daily average cloud radiative forcing 

xx:  solar-weighted cloud fraction 
red:  2(R–R0) > |S–S0| + 10 W m-2  
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Does insolation explain SST? 

no 



surface heat budget 
0 =  

–∂/∂t SST         
turbulent evaporation and sensible flux 
net radiation 
ocean residual =  

Ekman transport 
geostrophic transport 
upwelling 
eddy flux divergence 
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