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Fig. 1 Magnetic model by finite length current of

lightning discharge channel
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Fig.2  Schematic view of receiving antenna

B3 RS %
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Fig. 4 Schematic view of antenna coupling

lightning electromagnetic wave test
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Table 1  Fitting equation, adjusted R-square and error

accumulation of antenna coupling lightning electromagnetic

wave voltage amplitude

400 MHz y = 0.026 00x + 60.347 0 0.623 14 0.371 6

1 GHz y = 0.005 23x + 0.075 34 0.594 72 0.0459
2.4 GHz y = 0.001 97x + 0. 037 62 0.727 53 0.0370
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Fig. 9 Magnitude of antenna coupling

lightning electromagnetic waves
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electromagnetic waves energy amplitude
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Lighting current monitoring based on antenna receiving principles

LI Xiangchao' LI Pengfei' ZHOU Zhongshan' CAO Hongliang' CHEN Zehuang'
1 Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration

Nanjing University of Information Science & Technology,Nanjing 210044

Abstract For the inaccurate spectrum and energy measurement of antenna coupled lightning electromagnetic sig-
nal , experiment and theory are combined to find an equivalent circuit of antenna receiving lightning electromagnetic
wave signals,with the purpose to analyze the spectral energy distribution of lightning and electromagnetic signals,
and to propose a method of using broadband antenna to monitor lightning current,as well as estimating the size and
trends of the lightning current value by measuring coupled voltage amplitude and energy amplitude of the electro-
magnetic pulse of lightning radiation sources on the receive antenna.Results show that the antenna with broad band
measured by S11 curve can accurately monitor the size of lightning electromagnetic pulse and calculate the value
and trends of lightning current. All the experimental results and theoretical analysis conclusions are basically in good
agreement , which have guiding significance to the improvement of lightning monitoring, predicting and warning sys-
tems and to the measurement and analysis of lightning activity.
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