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Brief overview of the 2011 off the Pacific coast of Tohoku Earthquake

AzusaNISHIZAWA*

Abstract
‘The 2011 off the Pacific coast of Tohoku Earthquake' (Mw 9.0) on March 11 was the largest earthquake ob-
served in Japan and caused devastation in the Tohoku region, especially because of the huge tsunami. About one

year has passed since the earthquake and we have accumulated a large quantity of data not only from dense seismic

and geodetic networks in Japan and the world, but also from satellites. In this report, we summarize the findings

from these data at the present time.
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Fig.1

(a) Seismic intensity map of the 2011 off the Pacific coast of Tohoku Earthquake (Japan Metrological

Agency). (b) Tsunami heights compiled by the 2011 Tohoku Earthquake Joint Survey Group.
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Fig.2 (a) Target areas of long-term evaluation of the subduction zone from off Sanriku to off Boso (The Headquar-
ters for Earthquake Research Promotion, 2011). (b) Schematic map of inferred fault zone rupture segmenta-
tion for the 11 March 2011 Tohoku-Oki Earthquake compiled by Koper et al. (2011). The red star indicates
the USGS location of the main event. The one-day aftershock region is indicated by red dots. The olive-col-
ored region is where co-seismic short-period radiation with relatively low seismic moment is imaged. The or-
ange-colored region is where little short-period radiation, but large slip is placed. Locations of historic off-
shore earthquake ruptures along the Tohoku coast are indicated with blue ellipsoidal shapes.
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Fig. 3

(a) Aftershock activity of the Tohoku-Oki Earthquake (M =5, Japan Metrological Agency). Upper and lower

figures show epicentral distribution and time-space plot in the upper rectangular area, respectively. (b) Cu-
mulative number of the aftershocks of Tohoku-Oki Earthquake (M =5, Japan Metrological Agency).
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Fig.4 (a) Epicentral distribution before the Tohoku-Oki earthquake (1923-Mar. 11, 2011, depth <60 km, Japan Me-
trological Agency). (b) Epicentral distribution after the Tohoku-Oki earthquake (Mar. 11, 2011-May 29,

2012, depth =60 km, Japan Metrological Agency). White and Red asterisks indicate epicenters with M = 7 and
M =5, respectively. Pink solid lines, dotted lines and blue squares are positions of the multi-channel seismic

lines, refraction seismic profiles, and sea-floor reference points, individually.
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Fig. 8

(a) Free-air gravity anomaly and aftershock activity. (b) Bouguer gravity anomaly and aftershock activity.

White and red symbols show aftershock epicenters (Japan Metrological Agency) for 24 hours and during Feb.
13, 2011-May 29, 2012, respectively. Asterisks indicate epicenters with M = 5 and depth =60 km.
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bols show aftershock epicenters (Japan Metrological Agency) for 24 hours and during Feb.13, 2011-May 29,

2012, respectively. Asterisks indicate epicenters with M =5 and depth = 60 km.
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Fig.10 Multi-channel seismic reflection profiles obtained across the Japan Trench at the east of Miyagi and
Fukushima (Depth section). The position of the lines are shown in Fig.4 (b). The portions of the normal
faults on the landward slope of the Japan Trench and horst and graben structure on the seaward slope are en-

larged.
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Fig.11 Seismic structure across Erimo Seamount. (a) Position of the profile (pink dotted line) and aftershock activity
of M 6.9 earthquake on Mar. 14, 2012 (Mar. 14-27, 2012, red asterisks : M = 6, Japan Metrological Agency).
Mechanisms are from quick solution by Global CMT. (b) Enlarged section of the horst and graben structure
on the seaward slope of the trench. (c) Multi-channel seismic reflection profile (depth section). (d) P-wave

structural model. Iso-velocity contours with an interval of 0. 25 km/s are shown. Dashed ellipsoid indicates
the estimated position of low-Q zone.
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Fig.12 Seismic structure across Daiichi-Kashima Seamount. The position of the line is shown in Fig.4 (b). (a)

Multi-channel seismic reflection profile (PSDM : poststack depth migration section). (b) Multi-channel seis-
mic reflection profile (prestack depth migration section). (c) P-wave velocity structural model. Iso-velocity
contours with an interval of 0. 25 km/s are shown. Dashed ellipsoid and vertical dashed line indicate the esti-

mated position of low-Q zone and backstop, respectively.
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