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Abstract

In recent years, the economic losses and social impacts caused by lightning almost involve all walks
of life. Therefore, it is of great significance for meteorological disaster prevention and mitigation to
strengthen the early warning and prediction of lightning approach and related scientific research.
Based on the data of atmospheric electric field instrument at Nanjing Station, Jiangning Station,
Kunlun Road Station, Olympic Sports Center Station, Gaochun Station, Lishui Station, Pukou Station,
Liuhe Station, combined with radar and lightning location data, the characteristics of atmospheric
electric field variation during summer thunderstorms in Nanjing are obtained. According to the oc-
currence time of the first ground flash, the thunderstorm process of Nanjing stations was analyzed in
detail, and on this basis, the early warning parameters and radar echo characteristics of the local
atmospheric electric field instrument in Nanjing were determined, in order to explore the applica-
tion prospect of multi-source observation data in improving the lightning early warning work. It can
make up for the deficiency of single atmospheric electric field data in lightning warning work. Tak-
ing Jiangning Station as a pilot, the lightning approaching warning equation was established to ob-
tain the best warning factor parameters. The results show that when the warning threshold duration
of the electric field instrument at Jiangning Station reaches about 16.43 minutes, the increase factor
of the electric field instrument at the station is more than 10.95 times that of the electric field in-
strument on sunny days, and the average change of the electric field threshold in minutes reaches
1.7 kv/m. When the radar combination reflectance factor reaches above 30 dBz and the echo top
height reaches about 7 km, the area will blitz about 25 minutes later. Based on the test of summer
thunderstorm samples at Jiangning station, the accuracy of this method reaches 62%.
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Figure 1. Distribution of atmospheric electric field instrument stations
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Table 1. Main performance indexes of Pre-storm2.0 atmospheric electric field instrument
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Figure 2. Waveform of characteristic changes of atmospheric electric field during the passing of a thunderstorm ((a) positive
increase of large electric field during the thunderstorm process at Jiangning Station, (b) negative increase of large electric
field during the thunderstorm process at Jiangxinzhou Station, (c) positive and negative alternating electric field during the
thunderstorm process at Kunlun Road Station, (d) Multi-cell thunderstorm electric field at Liuhe Station)
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Figure 3. Variation waveform of electric field curve during thunderstorms at Jiangning Station on July 15, 2016
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Table 2. Distribution of early warning threshold of electric field instrument at each measuring station in Nanjing
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Figure 4. Average atmospheric electric field amplitude distribution in sunny days around Nanjing in summer 2016~2018
(Unit: kv/m)
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Figure 5. Distribution of radar echo reflectance factor in the 10 km early warning range of each station
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Figure 6. Variation curve of atmospheric electric field near the ground during a thunderstorm in Jiangning on June 28, 2018
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