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The method to estimate lightning location by ELF network data improved based on
ISUAL optical data
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Tohoku University operates world wide ELF observation system, consisting of 4 observation sites at Syowa in Antarctica,
Onagawa in Japan, Kiruna in Sweden, and California in US. Each sensor records ELF waveform in the wavelength range c
1-100 Hz continuously. We can estimate the lightning location and charge moments for large scale lightning events, which ar
the important parameters to investigate the characteristics of parent lightning of TLEs, such as sprites and jets. However, th
error in geolocation was up to 2000 km, which causes serious problem in TLE studies. Here we show the results obtained b
the new method which was improved based on ISUAL optical data, considering not only the arrival direction of radio waves but
also the precise timing of radio wave arrivals at observation sites. Also the sensitivity ratios between the sensors are correcte
empirically. The achieved error of 500 km in geolocation is good enough to estimate the charge moment and to discuss th
regional dependence of characteristics of lightning.
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