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Comparative analysis of Cloud-To—-Ground lightning characteristics
of a frontal heavy rain using 2D and 3D systems in Guangxi

Huang Dan', Zhi Yaoling", Lu Bingfu', Huang Yiman®
(1. Guangxi Meteorological Disaster Prevention Technology Center, Nanning 530022, China;
2.Guangxi Meteorological Observatory, Nanning 530022, China)

Abstract: The precipitation and lightning data from two—dimensional (2D; ADTD) and three—dimensional
(3D; VLF/LF) lightning location systems were used to analyze the cloud—to—ground (CG)lightning characteristics
with respect to lightning polarity, temporal and spatial distribution, intensity, and its correlation with
precipitation of a frontal rainstorm process in Guangxi from 14-22 h on 11 May 2020. The influence of different
lightning detection systems on the detection efficiency of lightning during thunderstorm weather in Guangxi, as
well as the relationship between the frequency of ground lightning and precipitation were also evaluated. The
results show that: (1)the detection efficiency of VLF/LE was higher than that of ADTD, especially for the
positive CG lightning and low—intensity CG lightning. (2)The active periods and variation trends of the total CG
lightning and negative CG lightning are were basically consistent between the two systems.(3)The high frequency
regions of CG lightning were basically the same as the areas of accumulated rainfall greater than 30 mm. The high
total and negative CG lightning frequencies often corresponded to the periods of heavy precipitation. (4)The
terrain changes, the number and distance of location sites had a large impact on the monitoring efficiency of
lightning positioning system.

Key words: 2D lightning positioning system; 3D lightning positioning system; lightning frequency; intense

precipitation



