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Aerosol-cloud-radiation interaction (the aerosol “indirect effect”) remains a major un-
certainty in assessments of anthropogenic climate change. Incomplete characteriza-
tion of chemical complexity and heterogeneity of the aerosols that act as CCN and
the wide range of length scales involved in cloud droplet formation process are major
limitations in current GCM indirect effect assessments. Because of its computational
burden, treatments of aerosol-cloud interactions in GCMs mainly rely on parameteri-
zations. In this work we present anthropogenic indirect forcing calculations obtained
from NASA Global Modeling Initiative (GMI) three-dimensional (3-D) model. Sim-
ulations were repeated using a variety of aerosol-cloud parameterizations, ranging
from empirical relationships between cloud droplet number concentration and total
aerosol mass [Boucher and Lohmann, 1995], up to current state-of-the art physically-
based aerosol activation parameterization [Nenes and Seinfeld, 2003; Fountoukis and
Nenes, 2005]. We have also evaluated the forcing sensitivity to different updraft veloc-
ity formulations, meteorological fields and trace gas emission datasets. Our modeling
results suggest that variation in meteorological fields may account for more then 30%
uncertainty in global annually averaged indirect forcing calculations. Different cloud
droplet activation parameterizations can lead to significant difference in spatial distri-
bution pattern of aerosol indirect forcing and can contribute up to 20 % uncertainty in
global estimates.
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