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Abstract

Aerosol and clouds play the key role in the climate system. Anthropogenic aerosols enhance cloud
reflectivity by increasing the number concentration of cloud droplets leading to a cooling effect on
climate that is known as the aerosol first indirect effect. The resulting smaller cloud droplets also
suppress the collision-coalescence process and thereby inhibit rainfall and enhance cloud lifetime. The
fundamental cloud microphysical properties are driven by dynamics; vertical motions and mixing
processes between the cloud and its environment determine the concentration of cloud water, a key
parameter for both climate and precipitation. However, aerosol particles can significantly affect the
microphysics and dynamics of clouds by changing the size distribution of drops, their ability to grow to
raindrops, their rates of evaporation, and their mixing with the environment. However, many
uncertainties still remain. This colloquium will present an overview of the role of aerosol and clouds in
the climate system with emphasis on their interactions. Quantifying the role of aerosol and clouds in the
climate system paves the way to the understanding of their impact on the climate change.
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