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Abstract

Heavy rainfall occurred in the southwestern part of Taiwan during 28-29 August
2013 when Typhoon Kong-rey was moving northward along the east coast of Taiwan.
The rainfall distribution differs significantly from that estimated using the typhoon
rainfall climatology model. Dual-Doppler radar-derived wind and radar reflectivity
indicated that a north-south orientated line convection formed in the southwest part of
Taiwan and maintained for 3 to 4 hours when Kong-rey was located near the east coast
of Taitung-Hualien. This convective system plays the critical role in causing the rainfall
event. This study attempts to simulate and analyze the important process and physical
mechanism leading to this heavy rainfall event using the Weather Research and
Forecasting Model (WRF). Results show that a low-level mesoscale cyclonic circulation
formed near the central coast of Taiwan when Kong-rey was moving northward along
the east coast of Taitung-Hualien. Strong convergence of the northwesterlies and the
westerlies occurred in the southwest of Taiwan where the convective system formed.
Results of backward trajectory analyses show that the low-level moist air moves
cyclonically from the northern outer area of Kong-rey around the Taiwan terrain to the
southwestern Taiwan, which is also favorable for the formation of convection and is the
major moisture source of this rainfall event. Results of the terrain-sensitivity
experiments show that the terrain height of Taiwan topography affects the location where
the convective system forms. In no terrain (or half terrain height) experiment, no low-
level mesoscale cyclonic circulation forms at the central coast of Taiwan leading to the
change of the convergence region. Thus, the locations where the convective system and
heavy rainfall occur differ significantly from those of observation.

Keywords: Typhoon Kong-rey (2013), Typhoon rainfall, Taiwan topography. doi:
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