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Characteristics of Thunderstorms and Lightning Activities in the Danyang
Area of Hainan Province from 2010 to 2022

WU Yixing', ZHOU Fangcong™*, MA Ying’, GAO Yi’, YU Hai’, LIU Baozhong', LIANG Caihong'

(1. Danzhou Meteorological Bureau, Hainan,Danzhou 571799, China; 2. Key Laboratory of Lightning, China Meteorological Adminis-
tration, Beijing 100081, China;3. Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation of Hainan Province,
Haikou 570203, China; 4. Meteorological disaster prevention technology center of Hainan province, Haikou 570203, China)

Abstract; To provide a scientific basis for lightning protection services in the Danyang area of Hainan province, the char-
acteristics of thunderstorms and lightning activities were analyzed by mathematical statistics using the data of Haikou
weather radar and Hainan weather system process dataset from 2020 to 2022, and the Hainan ADTD lightning location
system from 2010 to 2022. The results showed that systematic thunderstorms, local thunderstorms, and mixed thunder-
storms accounted for 59.5% , 31.2% , and 9.4% respectively in the Danyang area. The probability of cloud-to-ground
flash was the highest (93.8% ) for mixed thunderstorms, followed by local thunderstorms (82.5% ) and systemic thun-
derstorms (70.5% ). All kinds of weather systems in Hainan can produce thunderstorms and lightning, with low-pres-
sure trough systems producing the most thunderstorms and having the highest probability of ground flashes ( around
90% ). Thunderstorms and ground flash activities mainly occurred from April to October, with the most frequent ground
flash activity occurring from 1 to 7 pm. The radar echo intensity of most thunderstorms increased to more than 35 dBZ
between 11 am. and 5 pm. , and the duration of thunderstorms was mostly less than 7 hours. The local thunderstorms in
the Danyang region mostly originated in the south and central part of the prefecture, and moved mainly to the northeast.
Systematic thunderstorms mainly move in the Danyang area from the south, towards the northwest and northeast direc-
tions. The distribution characteristics of ground flash activity in the Danyang area were characterized by more in the
south and less in the north, and more in the east and less in the west. The spatiotemporal distribution of thunderstorms
and cloud-to-ground lightning had good consistency.

Keywords : thunderstorm ; cloud-to-ground lightning; synoptic system; weather radar; moving direction



