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The 2011 off the Pacific coast of Tohoku Earthquake
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An earthquake with a magnitude of 9.0 occurred east
of the Tohoku district at 14:46 on March 11, 2011. Its
seismic intensity was 7 in Kurihara City, 6+ in 37 cities
and towns in the prefectures of Miyagi, Fukushima,
Ibaraki and Tochigi, and 6- to 1 in other areas of Japan.
JMA gave the earthquake the official name The 2011 off
the Pacific coast of Tohoku Earthquake.

‘The magnitude of 9.0 made it the largest earthquake
ever recorded in or around Japan, and it produced strong
motion that continued over a very long period in the
Tohoku and Kanto districts.

‘Why was there such strong shaking for so long?

This earthquake was caused by the rupture of a fault
between the Pacific Plate subducting westward beneath
Japan and the continental plate under eastern Japan (Fig.
1). The rupture, starting at around the epicenter (the red
area in Fig. 2), propagated eastward and expanded
significantly in a to north-south direction (the yellow area
in Fig. 2). The maximum extent of slip was seen at this
location, and the resulting crustal deformation on the sea
floor generated a huge tsunami. The seismic wave
observed in the Tohoku district showed two large
amplitudes, corresponding to these two ruptures (the red
and yellow lines in Fig. 3). The rupture further expanded
southward and caused strong shaking off Ibaraki
Prefecture (the green area in Fig. 2), reaching its
southernmost point about 160 seconds after it began. The
rupture eventually covered a length of about 450 km
stretching from Iwate to Ibaraki Prefecture. This is why
the strong shaking lasted for so long.
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Fig.2 Hypocenter (x), seismic intensity distribution and focal area (shown
in light blue) of the 2011 off the Pacific coast of Tohoku Earthquake.

——

50 100 150
MRS OB (sec)
Time from origin time (soc)
3 Fit - BIRMS CRUAI S NIRRT
3 DFFEDERUE. 2 ICEETRY EH CORE
ISHISLIAENTH BT L ETRT,
Fig.3 Seismic wave records from the Tohoku and Kanto districts

The colored lines (a,b,c) on the waveforms in Fig. 3 represent shaking
corresponding to the colored areas (a,b,c) of rupture in Fig.2.
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Tsunami heights after The 2011 off the
Pacific coast of Tohoku Earthquake
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The earthquake generated tsunamis, that spread over a wide area
from Hokkaido to Okinawa. The waves mainly hit along the Pacific
coast of Japan from Tohoku to Kanto and caused severe damage to the
area.

According to a tsunami tracking survey conducted by the 2011
Tohoku Earthquake Tsunami Joint Survey Group, an extensive area
measuring more than 400 km in length was hit by tsunamis higher
than 10 m that submerged plane areas more than 5 km inland. This
showed that the tsunami had a much greater scale than the 1896 Meiji
Sanriku Tsunami and the 1933 Showa Sanriku Tsunamis.

Waves also traveled over the Pacific Ocean and affected other
countries around it. Tsunamis with heights exceeding 2 m were
observed along the Chilean coasts.
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Heights recorded at tsunami observation facilities
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The columnar arrows in the figure indicate the recorded tsunami heights;

actual heights may have been greater. Tsunami observation facilities are run
by IMA and other organizations (see p.24, Tsunami Monitoring Network).
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Immediately after the 2011 off the Pacific coast of Tohoku
Earthquake, many aftershocks hit a wide area corresponding
to the source region ranging from the sea off Iwate to Ibaraki
Prefecture. Aftershocks occurred frequently within the Pacific
Plate beyond the Japan Trench and in the continental plate
under the prefectures of Fukushima and Ibaraki, along the
boundary between the plates.

Seismic activity also intensified outside the aftershock area,
with earthquakes of around magnitude 6 and/or small
earthquake swarms occurring in various places from Tohoku
to the central part of Japan.

More than two years have passed since the 2011 off the
Pacific coast of Tohoku Earthquake and the seismicity is
gradually calmed down. However, it still remains more
active than the days before the Tohoku event.
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