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Validation analysis of single-site lightning location technique by VLF sferics waveforms

# Kazuhisa Miyazaki[1]; Mitsunori Ozaki[1]; Satoshi Yagitani[2]; Isamu Nagano[2]
[1] Electrical and Computer Eng., Kanazawa Univ.; [2] Kanazawa Univ.

Electrical discharge radiates intense electromagnetic pulses, which are called sferics. Sferics propagate long distance in t
earth-ionosphere waveguide. In this study, we have studied single-site lightning location technique by using VLF sferics. Espe
cially, we have evaluated the error of lightning location (direction and distance) with the theoretical sferics waveforms, which are
calculated by the full-wave analysis.

First, the frequency dependence of the sferic waveform is analyzed. The variation of error rate of estimated distance is les
than 10% with band-limited (400 Hz"30 kHz) waveforms from original waveforms ("100 kHz). This would be caused by the
effect of the ionospheric reflection coefficients. Because some reflected waves are used in the estimation of the distance, but hi
frequency components (several tens of kHz) of the reflected waves mostly propagate into the ionosphere. In addition, it is foun
that the distance error rate increases at the horizontal distance of more than 300km from the lightning for westward propagatio
of the sferics. The distance error rate is 20% in the horizontal distance of 400km from the lightning. This is caused by the effec
of the quasi-Brewster's angle, which appears for westward propagation. Sferics with large incidence angles are susceptible 1
the quasi-Brewster’s angle, thus we have considered lightning location technique without the first reflected wave, which has th
largest incident angle. This method improves the estimation accuracy and the distance error rate becomes less than plus or mir
5% westward propagation at night.

In this presentation, we will report on the validity of single-site lightning location technique by using the theoretical sferics
waveforms. We will also discuss the noise effect in the technique.
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