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Rapid adjustments of black carbon 
dependency on the vertical profile 

 Is rapid adjustments important for BC? 

 Is there a strong warming from BC? 
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IPCC AR5      
Figure SPM.5 
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Semi-direct aerosol effect IPCC AR5 

IPCC, AR5, Fig 7 Technical Summary 



Black carbon lifetime 
modified to have shorter 
lifetime 
 
-Simulations performed with 
STANDARD BC lifetime and 
shorter BC LIFETIME  
 
-Rapid adjustment (Semi-
direct effect) is negative and 
reduces the total black 
carbon radiative forcing 
 
-Model simulations indicate 
that the net of direct and 
semi-direct better 
constrained than their 
individual effect  
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Summary 

• The temperature response from 

atmospheric black carbon is weak. 

• Either is rapid adjustments 

important to weakening the 

effective radiative forcing or is the 

instantaneous radiative forcing 

(direct aerosol effect) weak. 

• Clouds are important for the rapid 

adjustment of BC, but non-cloud 

rapid adjustments are of similar 

magnitude 
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