B005-P013 O 0O : Poster O0:90 280

Improvement of lightning geolocation by time of arrival method using global ELF
network data
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Global electric circuit (GEC) is one of the most important topics in the recent lightning study. There are two significant
guestions in this research. One is the contribution of thunderstorm activities as the buttery in this circuit, which has not beer
assessed from a quantitative standpoint. The other is electrical connection between the lower atmosphere and the ionosphe
Atmosphere has been considered as the main area of classical GEC research. However, the recent discoveries of Transi
Luminous Events occurring in the middle atmosphere obviously indicate that connection.

Our goal is to develop the new GEC model which takes into account the electrical connection between above two regions. A
a first step, we have modified the algorism to geolocate the cloud-to-ground lightning discharge with ELF sferics obtained by
multipoint network, which enable us to evaluate the charge transfer caused by lightning discharges.

In the new algorism, time-of-arrival (TOA) method is applied to ELF data. The accuracy of it depends mostly on the sampling
frequency for data acquisition. This method allows us to locate the smaller lightning whose charge moment change is in the rang
of 270-900 Ckm. Those events have not been analyzed in the previous studies since the accuracy in the geolocating method
direction finding is strongly degraded by background noise for smaller lightning discharge events.

Using this algorism, we have analyzed the ELF data observed at three sites in January 2004. We estimated the location
polarities and charge moment changes for 571,831 events. The number of analyzed events is about 30 times larger than previc
one. Comparing those dataset with the data by VLF observation network (WWLLN), the mean error for geolocation is evaluatec
at about 700km, which is precise enough to discuss the regional characteristics of lightning activities in global scale.

The results provide the means for drawing the snapshots of lightning activities in each day or several hours including electrica
properties. Those distributions in short term have not been derived in the previous studies. It have the possibilities to consider n
only the role of the activities global lightning discharges in the global electric circuit but also the relationship between lightning
and the metrological phenomena.
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