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ABSTRACT

Typhoon Kalmaegi (2008) not only caused heavy rainfall in the central and southern Taiwan, but also
made a new record of maximum daily rainfall over the Penghu area. The Weather Research and Forecasting
(WRF) model (version 3.1.1) with four nested domains was used to perform numerical experiments to
investigate how the long-lasting heavy rainfall (more than 40 mm/hr for 5 hours) occurred over the Penghu

area.

It is found that the record-breaking daily rainfall was associated with a long-lasting rainband. Simulation
results show that, as seen from radar observations, just after the center of Typhoon Kalmaegi passed by the
Taiwan inland, the typhoon circulation and the southwesterly flow formed a confluent zone over the Penghu
area, and thus maintained an east-west oriented convective rainband. While the center of typhoon kept moving
northwestward, the rainband did not move away simultaneously. Instead, it gradually turned its direction into
the northeast-southwest orientation. This rainband lasted about 6 hours before weakening and moving

northwestward.

Based upon the analysis of air parcel tracks, it is found that the sources of air flows resulting in the
convergent zone were different at different heights. At low levels, the convergence was formed by the typhoon

circulation and the southwesterly flow. Above 3000 m, the typhoon circulation and the westerly flow coming
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from Mainland China converged. As the air in the typhoon circulation was warmer and moister than the
westerly flow, the high-speed southwesterly flow made a barrier to force the typhoon circulation to ascend,
and then determined the formation of the rainband. The southwesterly flow accelerated downstream over
Mainland China, and after reaching the convergent zone, it kept accelerating but turned northward along the
west coast of Taiwan. Its maximum speed was above 36 ms™. The mechanism of the evolution of this

southwesterly flow needs further investigation.

Key Words: Typhoon Kalmaegi, Southwesterly flow, Convergence, Heavy rainfall, WRF model



