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The 2011 Tohoku-oki earthquake and the lessons learned from it

Toru MATSUZAWA'

Abstract

The 2011 Tohoku-oki earthquake ruptured a vast plate boundary area of about 500 km
x 200 km, resulting in a slip of about 50 m near the trench. The reasons for such large slip
include the fact that the slip penetrated the trench, the occurrence of the thermal pressurization,
and small elastic constants in the shallow part. The reasons for the vast slip area can be
explained by a hyper asperity model as well as a large strong patch model. The reasons why we
could not foresee such a huge earthquake can be summed up in one sentence: we “overlearned”
from the limited information we had. It is vital to learn from the Tohoku-oki earthquake, but
we should not overlearn from it. Otherwise, the next M9 earthquake will be an “unexpected
earthquake” again.
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Fig. 1 Slip deficit rate distribution for the period
from 1997 to 2001 (Suwa et al., 2006).
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Fig. 2 Slip distribution and strong motion waveforms of the Tohoku-oki earthquake (Yagi and Fukahata,
2011a). (a) The slip distribution estimated from teleseismic P-wave data. Top left inset shows the
moment-rate function, and other insets represent the slip-rate functions at respective color squares. (b)

Strong ground motions observed at K-net stations.
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Fig. 3 Slip distribution of the Tohoku-oki
earthquake estimated from terrestrial
and seafloor geodetic data (linuma et al.,
2012).
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Fig. 4 Epicenter distribution of earthquakes
with M > 5 for the period from 14:46,
March 11, 2011 to February 28, 2021
(JMA, 2021). CMT solutions for major
earthquakes are also shown.
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LD LEESKEC, WD KE 2L
1733 - 72 (Kato and Yoshida, 2011) = 1%, B
o HEWRWERbN D, BENKE VLS
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WP KREL o728 ) —DDBAL LT,
GBI BT, B NI X — 7 g

MiEEx LTz Z &2 2 545, Hori and
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FEIYHE Y & (d; Dieterich, 1979) AYK & W il
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TELTBY, &g o728 ZIZTMIDOHEL 7%
D, BEORDH -2 FI2IE M7 MO Hi
X% 2 LF 2, 20L& RREENHEE LSS
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EE ZOXHIBETNVNTYI2L—YarE
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FEAELT, d BAREVEBIIELAN) TO X
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DiFD L LT ONEIZIEA > TL %, Wb
5 [EFOEDI] & FFIEN A BRI A L
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ETFTNVT) FLCHPITE S,
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CHLFITHH) DT, RIEH T L — MR H
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CCEZRRALHIOFERIENH - 72L LTH,
VT N IAT—IDFEL, 2L %T
7N IAT = WL K E R, FE R
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