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A study of convection afternoon at July 27" 2020 over eastern

Taiwan
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Abstract

The effects of lighting, wind shear by thunderstorm have dangerous influence on flight safety. As
thunderstorm occurred in nearly Tingtung airport where is in Tingtung city, the strength and life time of
thunderstorm will have different impact on safety of taking off or on by airplane, however, prediction
of thunderstorm will be challenge for predictor.The study was invested to analysis the influence of
synoptic environment and local circulation on thunderstorm in Tingtung area , and the results of this
study will be helpful to predict thunderstorm owing to realize its evolution and impact on air safety at
Taitung. Taitung airport is located on terminal of Coast Mountain. There is Central Mountain and
Pacific Ocean on the west and east side of Taitung airport respectively. Around mountain area, altitude
of Xiangyang, located on northwestern Taitung, is above 2000 meters, and Motian along Xiangyang
extended eastside is down to 1500 meters. Along Beinun river to plane area, altitudes of Guanshan,
Chishang, Lube are nearly 200 meters. Taitung located on the south of these cities, because of terrain
and boundary between land and sea, local circulation of Taitung is complex. There was convection at
northern Taiwan during 1600-1800LST July 27th 2020 through weather satellite pictures. And no
convection was observed at Taitung during that time. From weather radar observation, convection
occurred at Taitung was 1800-2000LST. From surface station observation, rainfall was about 10-25 mm
during 1800-1900LST at mountain area as Xiangyang, Motian, after 2000LST rainfall occurred about
30-49 mm at Guanshan and Lube. Until 2100LST there was little rainfall at Taitung city and very little
rainfall but some thunder was observed at airport. Obviously convection first occurred at mountain then
moved eastward to Guanshan, Lube and disappeared soon.The synoptic environment showed that
southwesterly occurred at low level around Taiwan during 2020 July 27th and 0800LST LCL and LFC
were about 600 and 700 meters, respectively. At 1400LST surface temperature reached maximum 33°C
and 32°C at Taitung and Luye , respectively. However, the surface temperature at Changbin which
located near sea was less than it at Lube, thus resulted movement by sea breeze from Changbin to Lube.
Through climbing in high altitude at Lube, upward motion was supplied owing interaction between
flow and terrain. In addition, the southeasterly carried much moisture into Luye and resulted
convection occurring at Lube. As lifting force continued, upward flow reached LCL and LFC, high
CAPE was supported to keep convection development. However, what was the reason of time in
convection was 1900LST and not was 1400LST should be studied further. Owing to lacking high
resolution of observation, we tried to use WRF model to simulate flow behavior. The location of
simulated convection was shifted to north in compression in observation. The reason of over
simulated wind speed to push convection northward more.

Key Words - Convection, Local Circulation, WRF



