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Numerical Simulation Study on Multi-scale Convective Pre-
cipitation Induced by Atypical Front

Yi-Hao Laio and Jou-Ping Hou

Department of Environmental Information and Engineering, CCIT, National Defense University

Abstract

The first front of the Meiyu season passed through the Taiwan region on May 1, 2019. Alt-
hough this front did not reach the intensity of the typical Meiyu front, its multi-scale convection
systems during the passage of Taiwan still induced local severe precipitation, causing sporadic dis-
asters in some areas of Taiwan. For such multi-scale convection systems, the use of atmospheric
models has a certain difficulty in simulating precipitation when calculating the spatial resolution of
the grid and constraining computer resources. In order to master the WRF model in limited com-
puter resources, to correctly simulate the feasibility of precipitation caused by multi-scale convec-
tive systems, this study designed two boundary layer parameterizations, three cloud microphysical
parameterizations, and changed the first layer of nested grid range. Under the condition with a hor-
izontal spatial resolution of 1 km, by the combination of parameters that may affect precipitation
and the size of the first layer of nested grids, the difference in precipitation is simulated to under-
stand how well the model can master such weather systems. It was found that the cloud microphys-
ical parameterization schemes are WSM6 the strongest, WDM®6 the second, and GODDARD the
weakest in terms of precipitation intensity. The boundary layer parameterization is that YSU
boundary layer parameterization has strong precipitation, and the comprehensive precipitation pat-

tern is YWSMG6 that the simulated precipitation result is optimal.

Keywords: Mei-yu Front, Microphysics Schemes, PBL Physics Schemes, Sensitivity Test.
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