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A Study of a Post-Frontal Extremely Torrential Rain Event
over Eastern Taiwan in the Meiyu Season

George Tai-Jen Chen, Shin-Yi Huang and Tzy-Shyuan Wang

Department of Atmospheric Sciences National Taiwan University

(manuscript received 3 October 2012 ; in final form 19 March 2013)

ABSTRACT

Observational data with high spatial and temporal resolution from the meteorological stations and
automatic rainfall stations of the Central Weather Bureau in eastern Taiwan, infrared satellite images, the
sounding and radar data of Hua-lian, and ECMWF 0.5°x0.5° grid data were used to study the extremely
torrential rain event (>350 mm d™) occurring in Yi-lan and Hua-lian on May 27, 1998. Synoptic and
mesoscale analyses were carried out to investigate the mechanism of post-frontal heavy rain occurrence in
eastern Taiwan. This case was the only extremely torrential rain event that occurred during the Meiyu season
from 1997 to 2003, with a significant intensity of precipitation and a wide coverage.

The results showed that the extremely heavy rain, torrential rain, and extremely torrential rain events in
Yi-lan and Hua-lian coastal areas were mainly due to the westward moving of the organized mesoscale
convective system, which developed near the coastal area in eastern Taiwan. Weak warm advection in the
lower troposphere and the formation of the 850 h Pa LLJ offered the upward motion to trigger convection, and
then developed to an organized mesoscale convective system, which influenced the coastal area in eastern
Taiwan and resulted in the extremely torrential rain event. The formation of LLJ was because the cyclone at
the surface and lower troposphere over the South Sea developed and moved eastward while the anticyclone
over the west Pacific Ocean developed and extended westward, producing the cross contour ageostrophic
flow and speeded up the wind. The stronger eastern wind of the surface and lower troposphere from the sea
could invade the inner land of the eastern Taiwan. It possibly could trigger and enhance the convection due to
the topographical lifting effect, and produced heavy rain at the eastern and northern sides of the Central
Mountain Range. Though the local circulation driven by the thermal forcing developed at night, it was
influenced by the environmental airflow and topography so that the development of the sea breeze was
restricted, thus possibly did not play a role in the spatial and temporal distribution of this extremely torrential
rain case.

Key Words: Mei-yu season, Extremely torrential rain, Mesoscale convective system, Low level jet (LLJ)
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