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Roles of Various Diabatic Physical Processes in Mesoscale Models

Da-Lin Zhang
{Department o f Meteorology, University o f Maryland, College Park, MD 20742, U.5.A4.)

Abstract As the grid resolution continues to increase, it is essential to implement more sophisticated
diabatic physical processes into mesoscale numerical weather prediction models. Specificalty, cumulus
parametetization schemes ought to incorporate the effects of subgrid - scale moist downdrafts, middle to
upper-level cloud detrainments and nonprecipitation shallow convection, while explicit cloud physics
schemes should contain the prognostic equations for both liquid and solid cloud particles such that the
impact of water loading, condensation / evaporation, freezing / melting and sublimation can be in-
cluded. In this paper, we present first the roles of the above physical processes in generating verious
meso—f—scale circulations based on observations, and then examine numerical sensitivity experiments
to see how they can be succeeded in simulating various types of circulations in mesoscale convective sys-
tems (MCSs). The relative importance of the above physical processes in predicting MCSs depends on
the gird size or the intensity of resolvable—scale vertical motion. When the grid size falls into the range
of 20~ 50 km, it is strongly recommended to use simultancously a cumulus parameterization and an ex-
plicit cloud physics scheme — the so—called hybrid approach. The coupling of different physical pro-
cesses in mesoscale models and their limitations are finally discussed.
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