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Abstract

The 2011 Tohoku-Oki, Japan, earthquake (March 11, 2011, 14:46 JST; 38.1N, 142.9E, depth 24 km, M9.0 by the Japan
Meteorological Agency) is the largest instrumentally recorded earthquake in Japan to date. Seismic intensity 7 was
observed at Kurihara city, Miyagi prefecture. Moreover seismic intensities larger than 6 upper were observed at 24
cities, towns and villages of Miyagi, Fukushima, Ibaraki and Tochigi prefectures. The vibration from this devastating
earthquake was felt almost all over Japan. The earthquake generated a huge tsunami, which caused catastrophic
damages to the Pacific coast of the Honshu Island, particularly to Iwate, Miyagi, and Fukushima prefectures. The
National Research Institute for Earth Science and Disaster Prevention (NIED) operates two nation-wide strong-motion
observation networks K-NET and KiK-net, which succeeded to record the strong-motion accelerograms at more than
one thousand stations almost all over Japan. This is the first M9-class earthquake that is closely recorded by a dense
seismic network. The earthquake and the associated tsunami directly affected facilities and operation of K-NET and
KiK-net. The tsunami damaged 5 stations in Iwate or Miyagi prefecture. The data center of K-NET and KiK-net
in Tsukuba, Ibaraki prefecture was also damaged by the strong motion of main shock and major aftershocks, and a
blackout lasted for almost 1 day. The latest dataset consisted of accelerograms from 1,223 stations including 20 stations
where peak ground accelerations (PGAs) above 1g (980 gals) were recorded. The largest PGA of 2,933 gals was
observed at the K-NET Tsukidate (MY G004).
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Fig. 1 Peak ground acceleration map derived from strong-

motion records of K-NET and KiK-net.
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Fig. 2 Peak ground velocity map derived from strong-motion
records of K-NET and KiK-net.
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Fig. 3 Seismic intensity map derived from strong-motion
records of K-NET and KiK-net.
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Fig. 4 Strong-motion accelerograms recorded at K-NET Tsukidate (MY GO004).
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Fig. 5 Strong-motion accelerograms recorded at KiK-net Haga (TCGH16).
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Fig. 6 Strong-motion accelerograms recorded at K-NET Oshika (MYGO011).
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Fig. 7 The observed PGA and PGV versus the distance from the fault. PGVs are converted from the
observed velocities on the ground surface into those on a stiff soil site, where Vs30 is 600 m/s.
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Fig. 9 Real-time seismic intensities and accelarograms of K-NET Sendai (MYGO013) and K-NET Hitachi (IBR003).
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Fig. 10 Long period ground motion recorded at K-NET Shinjuku (TKY007).
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Fig. 11 Long perlod ground motion recorded at K-NET Chiba (CHB009).
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Photo 1 K-NET Taro (IWT004) station damaged by tsunami.
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Photo 3 K-NET Kitakami (MYGO008) station damaged by
tsunami.
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