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Waveform analysis and statistical study of
ULF seismo-magnetic phenomena in Kanto, Japan

Peng Han, Katsumi Hattori, Febty Febriani, Hiroki Yamaguchi, and Chie Yoshino
Graduate School of Science, Chiba University, Japan

Recently electromagnetic phenomena have been considered as a promising candidate for short-term
earthquake prediction. And especially passive ground-based observation of ULF (ultra low frequency)
geomagnetic signatures is considered to be the most promising method for seismo-magnetic phenomena
study due to deeper skin depth. In order to clarify the earthquake-related ULF magnetic phenomena, a
sensitive geomagnetic network has been installed in Japan and plenty of data associated with moderate-
large earthquakes have been accumulated. In this study, we have analyzed geomagnetic data observed
during the past decade in Kanto area, Japan.

First, the ULF magnetic signals at the frequency 0.01Hz have been investigated. We have applied
wavelet transform analysis to the 1Hz sampling data observed at three magnetic observatories in Boso
Peninsula (Kiyosumi, Uchiura, and Fudago) and lzu Peninsula (Seikoshi, Mochikoshi, and Kamo) ,
respectively. The signature at the 0.01Hz frequency band has been revealed and daily average energy has
been computed. In order to minimum artificial noise, we only use the midnight time data (LT 1:00~4:00).
And to remove influences of global magnetic perturbations, the standard station Kakioka has been chosen
as a reference station.

After comparing the results at the stations in Boso and lzu Peninsula with those at the Kakiok
reference station, it is found that there are several local energy enhancements which only appear in Boso
or lzu area. Especially for the case studies of the 2000 Izu Island earthquake swarm, the 2005 Boso M6.1
earthquake, and the 2002 and 2007 Boso slow slip events, significant anomalous behaviors have been
detected.

Then, we have applied superposed epoch analysis (SEA) to the above results and make a statistical
study. The statistical results have indicated that before an earthquake there are clearly larger probabilities
of anomalies than that after the earthquake. Statistical results of daily counts were found significant at
about three weeks before, one week before, and one day after the event for Izu area and around two
weeks before, few days before, and one day after the event for Boso area, respectively

Finally, we carried out waveform analysis to investigate the detailed waveform of unusual
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electromagnetic signals. Preliminary results have indicated that the electromagnetic signals associated

with the two slow slip events have some coherence with experimental and theoretical results of

electrokinetic phenomena.
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