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Abstract This study investigate and analyze a lightning strike fatality occurred in a sunny day in Conghua of Guangzhou in
2017. The lightning first hit a big tree., and then hit the head of a nearby person and killed him immediately. According to the
occurrence time and location of the incident described by witnesses, and using the location data of Low Frequency Electric Field
Detection Array (LFEDA) and Guangdong Lightning Location System (GDLLS) location data as well as Radar data from
Guangzhou CINRAD-SA radar, the incident is identified as one lightning strike fatality caused by a "bolt from the blue". The
accident discharge is found to be the first Return-Stroke (RS) with the current peak of —30.9 kA, which belonged to a Cloud-
Ground (CG) lightning flash with 7 RSs. The flash initiated at an elevation of about 13 km. After the cloud development
process of about 600 ms, the lightning channel extended outward from the cloud. The horizontal distance from the edge of the
cloud anvil (0 dBz) to the return point is about 0. 3 km, and the horizontal distance from the edge of the precipitation area
(18 dBz) to the return point is about 1. 8 km. According to the equivalent circuit model of lightning strike, we calculated the air
breakdown voltage of side flash and found that the "jump point" between 1/3 and 1/4 above the trunk could form conductive
path to the head of the victim. This paper assumes that the "jump point" is at 1/4 above the 13 m height trunk. Based on the
Circuit Shunt Principle, the process of the incident can be inferred to as: The flash hit the tree and the current flowed to the
"jump point", then, the 13. 2 kA lightning current blinked directly to the victim and the victim also experienced the injury of
78.3 kV, while the witness who was 10 m from the lightning strike point only experienced 1.3 kV step voltage.
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Fig.1 Post-disaster photos
(a. The victim’s hat,b. Yellow twigs in the middle

of the crown,c. Fresh fallen leaves at the roots)
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Fig.2 Schematic diagram of the scene of the lightning strike accident
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Table 1 Calculation results of air breakdown side flash equivalent model
Bk o5 0 B R Bk i BE PNCEFS i 27 B B A ZE G S bR 75 2 (V)
W) (m) 79 B (m) (m) I 71 (V) (kV)
33.33 4.33 6.97 7.04 17595. 18 20600. 00 3004. 82
32.26 4.19 7.11 7.18 17941. 16 20932. 26 2991. 09
31.25 4. 06 7.24 7.31 18265. 65 21243.75 2978. 10
30. 30 3.94 7.36 7.43 18570. 56 21536. 36 2965. 80
29.41 3.82 7.48 7.54 18857. 63 21811.76 2954. 14
28.57 3.71 7.59 7.65 19128. 36 22071. 43 2943. 07
27.78 3.61 7.69 7.75 19384. 11 22316. 67 2932. 55
27.03 3.51 7.79 7.85 19626. 09 22548. 65 2922. 55
26. 32 3.42 7.88 7.94 19855. 39 22768. 42 2913. 04
25.64 3.33 7.97 8.03 20072. 96 22976.92 2903. 97
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