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Abstract

This paper obtains the characteristics of atmospheric electric field changes in summer thunders-
torm process in Nanjing by using the data of atmospheric electric field instruments from June to
August in 2016 and 2017 and the data of radar and lightning location. On this basis, the early
warning parameter values of Nanjing local atmospheric electric field instruments at the early
warning time were determined to try to study the application prospect of atmospheric electric
field data in lightning forecast and early warning. We obtained the relationship between the
changes in the atmospheric electric field at each early warning stage and the occurrence of
lightning at the same time by a detailed study of the thunderstorm process in Nanjing stations ac-
cording to the occurrence time of the first ground flash. We found that the early warning accuracy
of the atmospheric electric field instrument at Nanjing Station and Gaochun Station is better in the
range of 10~15 km. The accuracy of early warning in other stations is increased with the reduction
of the radius of early warning. The critical success index of each station in Nanjing is better in the
range of 10 km to 15 km.
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Figure 1. Distribution of atmospheric electric field instrument stations
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Figure 2. (a) A thunderstorm at Jiangning station is increasing the magnitude of the electric field; (b) negative increasing
electric field during a thunderstorm at Jiangxinzhou station; (c) an alternating electric field during a thunderstorm at Kunlun
Road Station (d) Luhe Station Multicellular thunderstorm process electric field
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Figure 3. Electric field variation and radar echo during a thunderstorm at Jiangning station on 15 July 2016; (a) the electric
field curve and the distance from the flash point to stage T of a thunderstorm at Jiangning Station on 15 July 2016 are des-
cending waveforms; (b) radar echo at 15:25 minutes within 10 km of the second stage of the station; (c) radar echo at 16:02

hours during phase IV thunderstorm cloud dispersal phase
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Figure 4. The distribution of the average atmospheric electric field volt value
in KV/M during the summer of 2016~2017 around Nanjing
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Table 3. Distribution of early warning time of electric field meter in Nanjing area
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Figure 5. Distribution of early warning time of stations in Nanjing
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Figure 6. Distribution of early warning detection efficiency (POD), false alarm rate (PO), false alarm rate (FAR) and critical
success index (CSI) of atmospheric electric field instruments at various stations in Nanjing; (a) The early-warning detection
efficiency of Atmospheric Electric Field Instrument in Nanjing Stations (POD); (b) The rate of missing report of Atmos-
pheric Electric Field Instrument in Nanjing Stations (PO); (c) Air-to-air reporting rate of atmospheric electric field instru-
ments at various stations in Nanjing (FAR); (d) Critical Success Index of atmospheric electric field instruments at various
stations in Nanjing (CSI)
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