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Relation between Typhoon Intensity and Lightning Activity Measured by the Asian
Lightning Detection Network
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Lightning activity is a good proxy to represent the thunderstorm activity and the precipitation and updraft intensities. Recent
studies suggest that the monitoring of the lightning activities enables us to easily predict the maximum wind speed and minimun
sea-level pressure of the tropical cyclone by one or two days before, though the prediction error of those typhoon intensities b
the recent meteorological model becomes worse for the past 30 years. Many countries in the western Pacific region suffer frol
the attack of tropical cyclone (typhoon) and have a strong demand to predict the intensity development of typhoons. Thus, wi
have developed a new automatic lightning observation system (V-POTEKA) and installed this system in the Philippines, Guarn
and Palau since September 2017. V-POTEKA consists of a VLF sensor detecting lightning-excited electromagnetic waves in th
frequency range of 1-5 kHz, an automatic data-processing unit, solar panels, and batteries. Lightning-excited VLF pulse signal
detected by the VLF sensor are automatically analyzed at the data-processing unit, and the extracted information, such as t
trigger time and pulse amplitude, is transmitted to a data server via the commercial 3G communications. We are now developin
the lightning geolocation software using the time-of-arrival (TOA) technique. We have compared the relation between the
lightning activities measured by the V-POTEKA network and the intensity variation of the typhoon occurred in 2017 and 2018.
We confirmed that the time variation of the detected lightning event number and maximum wind speed are highly correlated an
that the rapid increase of the lightning event number occurred just before the rapid intensification of the typhoon intensity.
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