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• Aerosol radiative properties:  

– AOT 

– single scattering albedo ( )  

– asymmetry factor (g)  

• Radiative transfer model:  
– CLDRAD [Chou and Suarez, 1999] 

– Absorbers: O3, CO2, O2, H2O, and aerosols  
Scatterers: clouds, aerosols, and gases 

– Solar spectrum (0.2-10μm) with 8 bands in UV/Vis 
and 3 in near IR 

• Meteorological fields: GEOS4  

– temperature, specific humidity, cloud optical 

thickness, cloud fraction, and albedoes 
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GEOS-4 GOCART Dust all-sky TOA DRE ( W/m2 )  

ocean (- 0.25),  land (- 3.5),  global (-1.2) 





AOT = dry_mass x MEE (RH) 
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Ocean Land Global 

 2deg 1deg  2deg  1deg    2deg 1deg  

 clear 

sky 

DRE 

(W/m2)   

-4.4  -4.8 -8.4 -9.1  -5.6  -6.1 

dDRE* 

(%) 

8.9 8.0 8.4 
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sky  
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* dDRE = [DRE(1deg) – DRE(2deg)] / DRE(2deg) 



Ocean Land Global 

Ant Total  Ant Total Ant Total  
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dDRE* 

(%) 

  12.7  8.9  15.6 8.0   14.9 8.4 

all 

sky  

 dDRE 

(%) 

 13.7 9.3  16.9  7.7   15.1 8.5 



Ocean: -1.26  (Michigan),   -0.72 (GOCART)  

Land:    -3.3    (Michigan),   -2.9   (GOCART)  




