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Evaluation of Precipitation Parameterization in a Simulated Mei-Yu Front

Ming-Jen Yang
Research and Development Center
Central Weather Bureau

Abstract

This study is to perform a systematic evaluation of precipitation parameterization in the
simulation of a Mei-Yu front occurred in 4-5 June 1996. The objective is to assess the
performance of various subgrid-scale cumulus parameterization and explicit-scale microphysics
schemes in the simulation of the storm using the Penn State-NCAR mesoscale model MMS3 at
grid resolutions of 45 and 15 km. Emphasis is placed on the intensity, distribution, and
character ol precipitation and ot the mesoscale rain storms embedded within the synoptic-scale
Mei-Yu front. The distribution and intensity of precipitation, its partitioning into grid-
resolvable and subgrid-scale portions, the atmospheric thermodynamic structure in the
precipitation region, and the evolution of mesoscale convective systems are found to be
extremely sensitive to the choice of cumulus parameterization scheme, This is true for both
the 45- and 15-km MMS. The partitioning of precipitation into the subgrid scale and
resolvable scale for a given cumulus parameterization is nearly the same for both the 45- and
15-km meodels. The detailed ice-phase microphysics did have a significant impact on the

precipitation intensity, but not on precipitation distribution, for the 15-km simulations.

Key words: numerical simulation, Mei-Yu front, cumulus parameterization, microphysics

schemes,
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