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Abstract

Utilizing the ground flash detection data from the lightning location system in Shandong Province
from January 2007 to December 2025, a statistical analysis was conducted on the spatiotemporal
distribution and intensity characteristics of ground flashes in Rizhao City. The results indicate:
(D In terms of spatial distribution, the annual average ground flash density in Rizhao City is 1.62
times-km-2-a-1, classifying it as a moderately lightning-prone area. High-value zones are patchily
distributed in the western mountainous regions and the hilly coastal areas of the central and east-
ern parts. (2) Temporal variations show an “initial decline followed by an increase” trend over years,
with 2007 as the peak year (25,667 flashes) and 2014 as the trough year (946 flashes). Seasonal
variations are pronounced, with ground flashes accounting for 87.02% in summer (June-August),
and August alone contributing 47.89%. Diurnal variations exhibit a bimodal pattern, with the pri-
mary peak from 15:00 to 20:00 and the secondary peak from 01:00 to 03:00. (3) In terms of intensity
characteristics, the average ground flash current is 16.92 KA. Positive flashes (22.91 kA) signifi-
cantly exceed negative flashes (15.88 kA), with positive flashes accounting for 14.67%. The current
intensity is primarily concentrated in the 0~30 kA range, with a historical extreme of 199.6 kKA. This
study provides a scientific basis for lightning disaster risk assessment, lightning protection engi-
neering design, and meteorological disaster prevention and mitigation in Rizhao City.
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Figure 1. Distribution of cloud-to-ground lightning frequency in Rizhao City, Shandong Province
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Figure 2. Statistics of annual cloud-to-ground lightning frequency in Rizhao City, Shandong Province
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Figure 3. Monthly variation of cloud-to-ground lightning activity in Rizhao City, Shandong Province
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Figure 4. Diurnal variation of cloud-to-ground lightning activity in Rizhao City, Shandong Province
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Figure 5. Variation of cloud-to-ground lightning intensity in Rizhao City, Shandong Province
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