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Outline

• Modeling the distribution of the black 
carbon aerosols in GCMs.

• Modeling the optical characteristics of the 
aerosols.

• Model versus observations.
• Time evolution of BC’s role in forcing.



Simulated BC concentrations

* SKYHI model
(Cooke, Ramaswamy, Kasibhatla, JGR 2002)

* GFDL MOZART model





















Optics concerning BC

• Soot mixtures with other aerosols
• Soot mixtures in clouds
• Soot-snow mixture



Chylek et al. (1983)











Ramaswamy (1982)



Time evolution of BC and other aerosols
[GFDL Climate Model]

* Optical depths
* Fluxes

















Global-annual-mean forcing
TOA [1990 – 1860]
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CONCLUDING POINTS
• Meteorology may be MORE important than microphysical details in 

global free tropospheric distribution 
esp. frequency of precipitation

Temporal variations can be significant

• Internal mixtures of Carbonaceous aerosols with other aerosols, clouds 
and snow 

need spectral measurements AND aerosol amount 
simultaneously

• HOW MUCH OF “IT” IS UP THERE ???

• CRITICAL to verify modeled time evolution of surface 
concentrations, vertical profile, optical depth and fluxes to construct an 
accurate picture of the forcing providing CONSTRAINTS


