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Sensitivity Test with Different Schemes for the Moist Processes
Parameterization in a Hydrostatic Mesoscale Model

Yu Xiaoding
(Beijng Institwie of Meteorology. Beijng 100081)

E. Richard and R. Rosset

{Laboratoire & Aerclagie, binversiie de Toutouse I, France)

Abstract

Sensitivities to different schemes of the moist physics in a hydrostatic mesoscale model is studied by
applying this model in cold front case (FRONTS87-FOP2),in which large area of moist static unstable
stratification is present within the frontal zone, Two kinds of moist simulations, ene (called FPS) with a
subgrid convection scheme and the other (called NCS) without it, are conducted. The cold front showed
quite different structures between FP5 and NCS. In FPS, only a single strong cold {rontal band is pres-
ent; but in NCS, two strong cold frontal bands, one long one short, are present. Besides, NCS experi-
enced the dramatic development of vertical velocity in the moist static unstable frontal zone. whereas
such problem did not appear in FPS, Having compared with satellite images and the ground- based ob-
servations, we found that although the overdevelopment problem is better conirolled in FPS than in
NCS, NCS gives a more realistic cold frontal structure in which a mutiple banded structure is found. We
think that the hydrostatic approimation in the model is mainly responsible for the overdevelopment
problem in the moist slatic unstable frontal zone in NCS. The use of the subgrid convection scheme in
FPS. at one hand, has the development of vertical velocity get contrelled by reducing or ¢ven elimi-
nating the moist static unstable stratification, but at another hand. may filter out some significant
mesoscale frontal structure which would otherwise have develooped in the most static unstable cold
frontal zone. '

Key words: mesoscale model; parameterization of moist physics; cold front; hydrostatic approximation;

convection parameterization scheme.



