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Abstract

Severe rainfall may occur in Taiwan when typhoons are located around Taiwan but
within a certain distance, which is called “Typhoon Remote Rainfall.” Some studies
analyzed and simulated a few typhoon remote rainfall cases in Taiwan which were not
accompanied by monsoon. Results show that there was a large-scale cyclonic
circulation surrounding Taiwan in these cases. Low level warm, humid air flowed into
Taiwan-nearby area, making it a favorable environment on the windward side for
convection to develop. The synoptic pattern and Taiwan topography are the key factors
to typhoon remote rainfall in Taiwan. The existence of remote typhoons, however,
seems to lead to the adjustment of rainfall area only. The mechanism of typhoon remote
rainfall in Taiwan is apparently different from Predecessor Rain Events (PREs) which
occurred in midlatitudes. Some typhoon remote rainfall cases occurred when remote
typhoons went westward and passed through the East China Sea. These cases are not
discussed before. The purpose of this study is to understand the important process
leading to such type of typhoon remote rainfall in Taiwan through synoptic diagnosis
and model simulations.

Results of a typical case study (typhoon HAIKUI, 2012) show that the synoptic
environment was convective unstable during the heavy rainfall hour on the
southwestern coast of Taiwan. Speed convergence occurred when southwesterlies
encountered Taiwan topography. There was also horizontal moisture flux convergence
over the southwest coast of Taiwan, which was consistent with the area of the heavy
rainfall. Sensitivity experiments were conducted to understand the effects of Taiwan
topography. Results show that the amount and pattern of rainfall changed dramatically
when Taiwan topography was removed in the simulation. There are several typhoons
with tracks similar to that of typhoon HAIKUI. Results of the comparison between
these cases show that the locations of typhoons were similar when rainfall occurred
over southwestern Taiwan, but there are still some differences in rainfall area due to the
different patterns of synoptic flow. The comparison between different types of typhoon
remote rainfall cases which were not accompanied by monsoon was also conducted.
Results show that the heavy rainfall in these cases is associated with the synoptic flow
and the topography. To sum up, the synoptic-scale pattern and the Taiwan topography
play key roles in such typhoon remote rainfall events, which are not accompanied by
monsoon. The remote typhoon only plays a secondary role in changing the location of

heavy rainfall.

Keywords: typhoon, typhoon remote rainfall, coastal rainfall, Taiwan topography
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