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Abstract

Lightning, heavy rain, and turbulence accompanied by thunderstorms pose a serious threat
to flying. The development of thunderstorms is significantly related to local circulation,
topography, and thermal conditions. This study uses wind profile, sounding, lightning data, and
weather research and forecasting (WRF) model to do a case study of thunderstorm in the
afternoon at Pingtung, and discuss the relationship between thunderstorm development and
local circulation. This article selects an afternoon thunderstorm in Pingtung area on August 5,
2018, which is a weak synoptic environment. There was rainfall at 1500 LST in Changzhi area
of Pingtung, while there was little rain in Pingtung City, which is 6-7 kilometers southwest of
Changzhi. At 1600 LST, the rainfall in Changzhi had exceeded 20 millimeters. At this time,
Pingtung City was only about 2.5 millimeters. Within a short distance, there is a big difference
in rainfall between Pingtung City and Changzhi. At 2018 August 5" Pingtung sounding, the
result shows that there is an inversion near 850hPa, and the difference in temperature dew
point is large, indicating that this is a sinking inversion accompanied by the Pacific High
Phenomenon. The near-surface wind field is weak northeast wind at Pingtung inner land, the
available convective potential energy is about 249.2, and the lifting condensation level is 646
meters. As long as air parcel reaches more than 600 meters through a proper lifting mechanism,
convective clouds can be produced. The observation data of the wind profiler and the model
simulation was showed that the northeast wind near the surface of the eastern inland on
Pingtung inner land. The northeast wind in the inland of Pingtung may converge with the sea
breeze along the coast of Pingtung, which is conducive to the formation of thunderstorms in the
afternoon. However, the rainfall simulated by the model occurred earlier, which is inconsistent
with the observation results only at 1400-1500LST. For the lightning data, the phenomenon of
lightning jump in the cloud has occurred at 1340L. It shows that only by adding lightning data
to the model can you have the correct information on the location and time of the thunderstorm.
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