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Explicit Representation of Cloud Processes
in Weather Models

Jong—Jin Baik

School of Earth and Environmental Sciences, Seoul National University

Clouds play important roles in the atmosphere. To have in—depth understanding of cloud and precipitation processes
and achieve reliable precipitation prediction using weather models, cloud processes therein should mimic those in nature
sufficiently well. Since publication of the Kessler’s seminal work of bulk warm—cloud microphysics scheme in 1969,
numerous studies have been undertaken to explicitly represent cloud processes in weather models and sophisticated cloud
microphysics schemes have been developed. However, despite their importance in microphysics, in—cloud turbulence and
the stochastic nature of clouds remain poorly understood, making it very difficult to include their effects in microphysics
schemes. In this talk, recent advances in explicit representation of cloud processes in weather models are presented and
discussed. The advances are to include the effects of (1) turbulence—induced collision enhancement in bin microphysics,
(2) multiple collisions of cloud and precipitation particles in bin microphysics, and (3) stochasticity in the accretion
of cloud and precipitation particles in bulk microphysics. Each inclusion acts to facilitate the earlier onset of surface
precipitation and increase surface precipitation amount. Importantly, their effects shed light on the long—lasting problem

of why clouds can develop so rapidly in a short time and the problem of reducing spin—up time in moist convection.



