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Figure 1 On-site installation of lightning electric field change meter
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Figure 2  Site distribution map
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Table 1 Technical specifications for the measurement of lightning electric field changes
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Abstract: Lightning, a complex atmospheric discharge phenomenon, generates various electric field
change waveforms during its discharge process. The accurate identification of waveforms is crucial for
enhancing the performance of lightning monitoring systems and having a deeper understanding of the
physical processes behind lightning. Based on 13 sets of lightning electric field change measuring
equipment deployed in Hefei, Anhui province, from 2022 to 2023, we collected electric field change
waveform data during thunderstorm activities in Hefei and its surrounding areas for the study. The data
span from March to October, covering the main lightning activity season in Hefei and extending to the
entire city and its surrounding areas, ensuring the representativeness and comprehensiveness of the data. To
ensure the accuracy and reliability of the dataset, strict data screening and preprocessing procedures were
implemented. An advanced convolutional neural network (CNN) model was used to systematically classify
the waveform data, successfully identifying four types of electric field change waveforms during the
lightning discharge process, including Return Stroke (RS, 15290 cases), Preliminary Breakdown (PB, 3946
cases), Narrow Bipolar Events (NBE, 3919 cases), and Intra-cloud Discharge (IC, 4111 cases). The
classification model achieved an accuracy exceeding 99%, demonstrating its efficient recognition
capabilities. This paper has established a large-scale, high-quality classified dataset of lightning electric
field change waveforms. This dataset can support the development of more advanced lightning waveform
classification algorithms and promotes the advancement of technologies in lightning monitoring and
nuclear explosion electromagnetic pulse monitoring. Moreover, it is expected to provide an important data
foundation for a deeper understanding of the physical processes behind lightning.

Keywords: lightning electric field change waveforms; Cloud-to-ground lightning flash; Intracloud flash;

Preliminary breakdown process; Narrow bipolar events

Dataset Profile

A dataset of lightning electric field change waveforms ranging from VLF to MF
Title
frequency band

Data corresponding author WANG Yu (wangyul6@sgepri.sgcc.com.cn)

WANG Yu, XIAO Lilang, HE Hengxin, FU Zhong, CHENG Chen, GU Shangiang,
Data authors

CHEN Weijiang
Time range 2022-2023
Geographical scope 30°51'N-32°51'N,116°16'E-118°16'E
Data volume 2.02GB
Data format *.csv and *.png
Data service system <https://doi.org/10.57760/sciencedb.j00001.01124>

State  Grid Corporation of China Science and Technology Project
Source of funding
(5500-202120583A-0-5-SF)

The dataset includes a total of 4 folders, where: the folder labeled as RS contains
Dataset composition
cloud-to-ground lightning flash waveform data, with a total of 15,290 entries, including

o E RHEHE, 2024, 9(4) |9
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*.csv and *.png files, each *.csv corresponding to a *.png; the folder labeled as PB
contains preliminary breakdown process waveform data, with a total of 3,946 entries;
the folder labeled as NB contains narrow bipolar pulse event waveform data, with a
total of 3,919 entries; the folder labeled as IC contains general intracloud flash

waveform data, with a total of 4,111 entries.
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