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Abstract

In view of the complex lightning environment and the high vulnerability of hazard-bearing bodies
in chemical industrial parks in northern Guangdong, this study fuses 30-year meteorological obser-
vation data, 10-year high-precision cloud-to-ground (CG) lightning monitoring data, and refined on-
site soil resistivity measurements, and constructs a regional lightning risk assessment model based
on the coupling of “disaster-inducing factors, disaster-forming environment, and hazard-bearing
bodies.” Taking the Huacai area of Wengyuan County as a case study, the risk components were
quantified using the Analytic Hierarchy Process (AHP) combined with the fuzzy comprehensive
evaluation method. The results show that the study area is a region of frequent lightning activity,
with an annual average CG flash density of 12.70 flashes-km-2-a-1, and that the underlying soil re-
sistivity exhibits significant spatial and vertical stratification heterogeneity, with a maximum value
of 804.6 Q-m. This high-resistance layer impedes the dissipation of lightning current, thereby mark-
edly elevating the risk of ground potential counterattack (resistive coupling). The comprehensive
risk assessment value is 6.52, corresponding to Level IV (relatively high risk), among which regional
environmental sensitivity and the hazardous-chemical attributes of the hazard-bearing bodies are
the dominant risk contributors. This paper suggests that scientific and reasonable preventive
measures should be adopted in lightning disaster defense to avoid and mitigate lightning-induced
accidents.
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Figure 1. Interannual variation of thunderstorm days at Wengyuan Station during 1984~2013
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Figure 2. Diurnal variation of CG flashes observed by the Guangdong LLS at Wengyuan during 2016~2025
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Figure 3. Spatial distribution of CG flash density in the Huacai area
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Figure 4. Soil resistivity at each measuring point in the Huacai area (unit: -m)
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