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Aerosol in Relation to Climate Change

Wang Mingxing
(Srare Key Lahoratory af Atmospheric Baundary Layer Physics and Atmospheric Chemisiry,

Instirute of Atmospheric Physics. Chinese Acadery of Sciences, Beijing 100029)

Abstract Anthropogenic aerosol may account for a large part of the discrepancy between observed
climate change over the industrial era and model calculations based on anthropogenic greenhouse gases
only. Aerasols in general, and anthropogenic aerosols in particular have the significant potential to in-
Aucnce the radiative transfer through the aimosphere and the atmospheric water cycle, thus influence
the Earth’s climate directly and indirectly. Although some aerosal particles may absorb thermal radia-
tion and hence have greenhouse effect, the major influence of aerosols is scatiering the incoming solar
radiation, thereby increasing the planetary albedo and cooling the Earth’s surface. Anthropogenic
aerosols acting as cloud condensation nuclei are believed to increasc the number canceniration of ¢loud
droplets, and thereby influence the radiation balance. Model calculations show that the increase of
anthropogenic acrosols may partly compensate the warming effect of the increasing greenhouse gases.
However. climale effects of asrosol are critically dependent on the size distribution, rather than on the
mass loading. and the geographical distribution, rather than on the regional or global mean values.
These make the climate assessment more difficult. In fact, the climate effects of aerosol present the larg-
es1 source of uncerlainty in calculating the anthropogenic climate forcing over the industrial period,
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