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Spatiotemporal Distribution of 2D and 3D Lightning Location
Data in Hainan Island and Comparative Analysis

LI Min'*, GAO Yi’, LAO Xiaoqing", ZHOU Fangcong’
(1. Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation of Hainan Province , Haikou 570203 , China;2.
Meteorological Disaster Prevention Technology Center of Hainan Province , Haikou 570203, China)

Abstract; To analyze and compare the detection data and detection efficiency of different types of lightning positioning
systems, the observation data of ADTD (2D) and DDWI1 (3D) lightning positioning systems installed in Hainan Island
and the radar echo data of Haikou, Dongfang, and Wanning are used. the methods of flash return echo filtering and da-
ta statistics are applied. The 2D and 3D lightning location data of Hainan Island from April to October 2021 were subjec-
ted to quality control processing. Through the analysis of the quality control data, the total number of 2D, and 3D
ground flashes and 3D cloud flashes were 40685, 49134, and 96767 times respectively. The detection sensitivity and
detection efficiency of the 3D lightning location system were significantly better than that of the 2D lightning location sys-
tem. The results show that the density distribution of 2D ground flash and 3D cloud flash are similar. The 2D ground
flash takes Baisha as high-value center, the 3D ground flash takes Danzhou as high-value center, and the 3D cloud flash
takes Danzhou and Baisha as high-value center. The diurnal variation characteristics of 2D, 3D ground flash, and 3D
cloud flash are similar, and the peak time is 15;00—16:00. The monthly variation of two-dimensional ground flash and
three-dimensional cloud flash showed a bimodal curve, and the peak period was in July and September, respectively,
with July being the main peak period. The monthly variation of the three-dimensional ground lightning is characterized
by a multi-peak curve, and the peak period is in May, July, and September, with July being the main peak period.
Keywords : lightning location data ; two-dimensional ground flash ; three-dimensional ground flash ; three-dimensional cloud
flash ; daily variation ; monthly distribution



