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Seismicity activation induced by the 2011 off the Pacific coast of Tohoku Earthquake
and changes of geoelectric field spectra probably related to the activation
in Niijima-Kozushima islands area
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Abstract

Just after the 2011 off the Pacific coast of Tohoku Earthquake (Tohoku EQ) on 11" Mar 2011, the seismicity in
Niijima-Kozushima islands area, which was located about 500 km southwest from the epicenter of Tohoku EQ, was
suddenly activated and calmed down in a few days. On the other hands, the time series variations of the geoelectric field
spectra (512 sec period) at Niijima and Kozushima observation sites were compared with those that were expected from
multivariate linear regression models using the time series variations of the geomagnetic field spectra at Memambetsu
and Chichijima observation sites, about 1000 km far from Niijima and Kozushima islands. The real parts for both
islands were well fitted during the leaning period (from 1% Jan 2011 to 28" Feb 2011) while the imaginary parts not so.
The real part residuals between the observed and expected spectra were disturbed for about 1 day since the occurrence
of Tohoku EQ. One of the possible reasons for these disturbances is the temporal change of the underground resistivity

structure induced by large quaking due to Tohoku EQ and following local earthquakes.
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Fig.1: (a) The epicenters in Niijima-Kozushima islands area. (b) The
W RS PEAF e T B T kst o % — T, seismicity in this area before and after Tohoku EQ.
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Fig.2: (a) Spectra variations of the geoelectric field (ReEs(T=512s)) at
Niijima island. The blue line is obtained from the observation (Obs)
and the red is from the calculation (Cal). (b) The residuals of the
geomagnetic field spectra between the “Obs” and “Cal” with their 1%,
2", and 3" quartiles. (c) K-index at Kakioka.
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Fig.3: (a) Spectra variations of the geoelectric field (ReEs(T=512s)) at
Niijima island. (b) The residuals of the geomagnetic field spectra. (c)
K-index at Kakioka. (d) JAM seismic intensity of felt earthquakes at
Niijima island. Pink Xs are at Niijima island and blue ones are at

Memanbetsu or Chichijima.
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Fig.4: (a) Spectra variations of the geoelectric field (ReEs(T=512s)) at
Kozushima island. (b) The residuals of the geomagnetic field spectra.
(c) K-index at Kakioka. (d) JMA seismic intensity of felt earthquakes
at Kozushima island.
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