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Numerical Case Study of Mei-Yu front Convective
Precipitation under the Influence of Terrain

Yun-Bin Ke, Jou-Ping Hou

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

Abstract

During the period from May 17 to 20, 2019, due to the influence of the Mei-yu front, severe
rainfall occurred in the western Taiwan area, this study used WRF (Weather Research and Forecast-
ing, WRF) model, it is found that in the western Taiwan Strait, the southwesterly flow in the bound-
ary layer and the low-level jets induced by the terrain of Taiwan transmit abundant water vapor and
provide the dynamic basis for low-level convergence. At 500 hPa level, from the middle of the Tai-
wan Strait to the northern of Taiwan, there have positive vorticity distribution. That made the off-
shore area conducive to the development of convection. Through the analysis of the vertical struc-
ture and strength of convective cells by the maritime convective system, it is found that the convec-
tive echo after approaching the land, the echo strength and development height has increased.
Through the growth process of convective cells on different terrains, it is observed that the strongest
convective echo appears at the location of the first terrain uplift.

Under the difference of thermal and dynamic conditions between the west and east sides of the
terrain, the convective and precipitation are concentrated on the west side, resulting in differences in
precipitation.

In addition, MYJ (Mellor-Yamada-Janjic, MYJ) boundary layer was used for sensitivity test-
ing, it was found that the distribution and intensity of convective cells were different from that of
the control YSU (Yonsei University, YSU), which led to the difference in rainfall and distribution,
so that the distribution and intensity of accumulated precipitation had differences. The boundary
layer parameterization of YSU simulates the convective precipitation in this case, which is closer to
the observations than MY J.

Keywords: Southwesterly Flow, Heavy Rainfall, Low Level Jet, Effects of Terrain.
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