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Case on the torrential rain event over the southern Taiwan in summer

Shui-Shang Chi™? Hsi-Chyi Yeh™ Ching-Hwang Liu*!
*'Department of Atmospheric Science, Chinese Culture University, Taipei, Taiwan
"2 Center for General Education, Aletheia University, New Taipei City, Taiwan

Abstract

The torrential rain event occurred over southwestern Taiwan on August 11, 2014 was selected to study the
rainfall characteristics, the mechanism of formation and intensification together with the propagation of heavy
rain system. High density automatic rainfall stations and surface wind field, radar and satellite remote data, as
well as various level weather maps from surface to 200hPa are used. Results show that among 68% of the
rainfall stations with rain, the rainfall amount >50mmday™ occurred over the urban area of the elevation below 50
meters . The trend of proportion is increased as the rainfall intensity intensified. The strongest rainfall center
distributed over the coast urban area between the elevation of 15 and 40 meters. The results also reveal that heavy
rain occurred in the period between early morning and forenoon. The rain characteristics of this event are
different from those of directly affected by southwest flow. It’s also different from the propagation of afternoon
convection from slope to upwind area.

The producer of this torrential rain event was formed by the convergence over the ocean area of east Penghu
which was induced by the downdraft of MCS over Taiwan Strait and offshore wind. The convergence over the
area to the south of heavy rain system produced by topography deflection flow and southwest flow resulted in the
convective system which moved southward and intensified. The major factor resulting in the torrential rain is the
convergence over the coast of southwestern Taiwan. This convergence was induced by the downdraft and
produced by the convection and offshore wind. Radar echoes can support this inference. The strong radar echo
associated with MCS over southern Taiwan Strait continuing eastward to the convergence area over the
southwest coast of Taiwan is one of the reasons which the rainfall intensity over coast of southwestern Taiwan
intensified rapidly.

Synoptic analysis indicated that the Southern China area was dominated by the thermal low in the lower
troposphere and anticyclonic circulation in the upper during the period prior to and after the formation and
evolution of the MCS which triggered the torrential rain producer. The coupling of this weather pattern is
favorable to the warm and moist air transporting to the vicinity area of Taiwan. The warm and moist air triggered
by the cyclone and trough in the lower troposphere and short wave trough in the middle troposphere coupling
with the speed divergence in the upper troposphere resulted in the formation and intensification of the MCS over
the southwest Taiwan. Obviously, the disturbance convergence in the lower level, short wave trough forcing in
the middle, coupling with the speed divergence in the upper level were key mechanisms of the formation,
intensification and maintenance of mesoscale convective systems.

Key words: torrential rain event, downdraft, deflecting flow, offshore wind, thermal low, speed
divergence
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