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INTRODUCTION

The mechanisms by which atmospheric aerosols influence radiative forcing of climate
can be distinguished into three categories:

j

Direct forcing. Scattering and absorption of shortwave (solar) radiation by
aerosols produces climate forcing by changing the planetary albedo. Absorp-
tion of longwave (terrestrial) radiation enhances the atmospheric greenhouse
effect and causes surface warming. Absorption of solar or thermal radiation
within the atmospheric column produces changes in the atmospheric tempera-
ture profile.

Indirect (cloud) forcing. An enhanced concentration of aerosol particles may
result in an enhanced concentration of cloud drops in clouds that form in the
presence of this aerosol. Under the assumption that other cloud properties such
as liquid water content remain unchanged and provided that the aerosol is not
significantly absorbing, the shortwave albedo of the cloud is increased. In the
other direction, enhancement of concentrations of black carbon in clouds
increases absorption of solar radiation in clouds. The net effect is expected to
be enhancement of shortwave albedo of clouds but depends on black carbon
concentrations and initial cloud albedo. Quantifying these phenomena requires
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