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A Case Study of Micro and Meso-Scale Convective Systems
Induce Severe Rainfall in Southern Taiwan during the
Mei-Yu front Period

Jou-Ping Hou, Chih-Yi Chen

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

Abstract

The Mei-yu front affected Taiwan from May 19 to 24,2020. In particular, the maximum accu-
mulated rainfall in the southwestern plains of Taiwan on May 22 reached 415.5mm, and the moun-
tainous area reached 616.5mm, which has exceeded the torrential rain standard of the Central
Weather Bureau (CWB). Different from the typical Mei-yu front, on the 22nd, Taiwan was mainly
affected by the strong southwester airflow with a large amount of water vapor flux and high poten-
tial temperature. The mesoscale convective system moves along the prevailing wind from Taiwan
Strait into the land of Taiwan and caused floods in Kaohsiung and Pingtung.

This study used the NCEP CFSR reanalysis data provided by NCDR, the observation data
from CWB and numerical simulations to discuss the severe precipitation and water vapor flux on
May 22 to understand the southwest airflow and multi-scale convective system. The study showed
that the large-scale atmospheric circulation caused the southwest monsoon onset in mid-May. The
southwesterly airflow which was induced by the Super Cyclone Storm Amphan in the Bay of Ben-
gal had strengthened the southwest wind and increased water vapor in the South China Sea, provid-
ing a lot of water and vapor for Taiwan’s rainy season in late May. The southwesterly airflow in-
duced by Super Cyclone Storm Amphan in the Bay of Bengal caused the southwest wind strongly
and increased water vapor in the South China Sea, which provided a lot of vapor for Taiwan rainy
season. A lot of vapor cooperated with the positive vorticity in front of 500 hPa and the divergent
field of 200 hPa to make the convective system grow large enough to affect the weather, and even
continuously stimulate mesoscale and microscale convective system and squall lines.

Numerical simulations showed that the position of surface wind sheers was more related to the
rainfall in the warm frontal areas, although the vapor in the cold frontal areas was lower than warm
areas, there was still large rainfall in the coastal and mountain areas. It showed that the topography
had a critical influence on the rainfall in the cold frontal zone. Finally, through the analysis of the
average value of radar echo, we found that the rainfall behind mountains gradually decreased as the
terrain altitude increased. When mountaions is higher than 2000 meters, the rainfall and moisture
on the leeward side decreased sharply, indicating that the terrain effect had a significant blocking
effect.

Keyword : Mei-Yu Front, Southwesterly Flow, Water Vapor Flux, Mesoscale and Mi-
croscale Convective System, Terrain Effect



