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I have developed a method that can select medium-sized repeating earthquake by usi
ng rupture size and relative location of Kamaishi-oki earthquakes, then applied it to the NE Japan seismic
ity before and after the Tohoku-oki earthquake. The result show not only small repeating earthquake but al
so medium-sized repeating earthquakes are distributed largely outside of M7 and Tohoku-oki earthquake® s s
lip areas. The selected repeaters were also used to refine the slip rate and coupling estimation on the pl
ate boundary. The stress drop of interplate earthquakes are also determined by using the repeaters. It sho
w that the earthquakes in the large slip area for the 2011 Tohoku-oki earthquake have relatively small str
ess drop before the Tohoku-oki earthquake. 1 also found phenomena that the magnitude of repeating earthqua
ke become larger after the Tohoku-oki earthquake.



[

Yamanaka and Kikuchi, 2004; Matsuzawa
et al., 2001; Igarashi et al., 2003; Uchida et
al. 2003]

[
,Suwa et al., 2006; Uchida et al., 2009]

10km

23
2
1/2
40
0.8
2011
25
M7
f

GPS



; M9
aéw d
0 (cm/yr) /’ “-N 6 |
6 = ’
8 /_’_/_/r/ I 8
9 I 9
s 10]
10 o 7
o 11|
11 I 12}~
50cm 27476 & 1012
12]- : : : 1 Time (Month of 2011)
1985 1990 1995 2000 2005 2010
M9
v
M9
10
éo (cm/yr) B e

S

7

13

)
Ny

13 17

274 68 8 10 12
Time (Month of 2011)

e
~

\

1985 1990 1995 2000 2005 2010

k=2
©

Y
=)
—r

0 (cm/yr)

14—

-
F

15
50cm

-
o

16—

-
(=)

I\
il

27276 8 10 12
Time (Month of 2011)

1990 1995 2(;00 2&05 2010
Time (Year)
140° 142° 144°
g

o |
®
a

() [Uchida
and Matsuzawa, 2013 ]

417

39"

ar

24
10
2008
2011
2011

145

BN TP stress drop (Mpa)

0 10 30 80 270



M3-4 )

(M4-5 ) (F-net,
M3.5-5 )
(
100Hz 2003-2010)
Yamanaka and
Kikuchi(2004) M>=7
M7

50-60km

35km

[Uchida and Matsuzawa, 2013]
25 2011

2011

Jourrnal of Geophyscal Research
revise 2011

1407 1417 142° 143° 144° 145° 146° 147°E
. . ! . . . .

42" 1
41" 1
40° -
3o

38"

37° ,,«"ﬁ 5 5
Number of Eqs. after M9

-0 ()
i1 5 10
Magnitude difference

36" 1 3@

35°
-04 -02 00 02 04

1984 2011 12 31
linumaetal., 2012

Ozawa et al., 2012

Uchida, N., and T. Matsuzawa, Pre-
and post-seismic slow slip surrounding
the 2011 Tohoku-oki earthquake rupture,
Earth Planet. Sci. Lett., 374, 81-91,
doi:10.1016/j.epsl.2013.05.021, 2013.

Hasegawa, A., J. Nakajima, T. Yanada,
N. Uchida, T. Okada, D. Zhao, T.
Matsuzawa, and N. Umino, Complex slab
structure and arc magmatism beneath
the Japanese Islands, Journal of Asian
Earth Sciences, 78, 277-290, 2013.



Nakajima, J., S. Hada, E. Hayami, N.
Uchida, A. Hasegawa, S. Yoshioka, T.
Matsuzawa, and N. Umino, Seismic
attenuation beneath northeastern Japan:
Constraints on mantle dynamics and arc
mgmatism, J. Geophys. Res., 118,
5838-5855, 2013.

Nakajima, J., N. Uchida, T. Shiina, A.
Hasegawa, B.R. Hacker, and S.H. Kirby,
Intermediate-depth earthquakes
facilitated by eclogitization-related
stresses, Geology, 41, 659-662, 2013.

Uchida, N., T. Matsuzawa, W. L.
Ellsworth, K. Imanishi, K. Shimamura,
and A. Hasegawa, Source parameters of
microearthquakes on an interplate
asperity off Kamaishi, NE Japan over two
earthquake cycles, Geophys. J. Int., 189,
999-1014, 2012.

Okada, M., N. Uchida, and S. Aoki ,
Statistical forecasts and tests for small
interplate repeating earthquakes along
the Japan Trench , Earth Planets Space,
64, 703-715, 10.5047/eps.2011.02.008,
2012.

Rubinstein, J. L., W. L. Ellsworth, K. H.
Chen, and N. Uchida, Fixed recurrence
and slip models better predict earthquake

behavior than the time- and
slip-predictable models: 1. Repeating
earthquakes, J. Geophys. Res., 117,

doi:10.1029/2011JB008724, 2012.

Uchida, N., and T. Matsuzawa,
Coupling coefficient, hierarchical
structure, and earthquake cycle for the
source area of the 2011 Tohoku
earthquake inferred from small repeating
earthquake data, Earth Planets Space, 63
(No. 7, 675-679,
d0i:10.5047/eps.2011.07.006, 2011.

Shimamura, K., T. Matsuzawa, T.
Okada, N. Uchida, T. Kono, and A.
Hasegawa, Similarities and Differences
in the Rupture Process of the M~4.8
Repeating-Earthquake  Sequence  off
Kamaishi, Northeast Japan: Comparison
between the 2001 and 2008 Events, Bull.
Seismol. Soc. Am., 101(5), 2355-2368,
2011.

Uchida, N., S. H. Kirby, N. Umino, R.
Hino, and E. A. Okal, The Great 1933

Sanriku-oki Earthquake: Possible
Compound Rupture of Outer Trench
Slope and Triggered Interplate

Seismicity, AGU 2013 Fall Meeting, San
Francisco, Moscone Center, United
States, December 12, 2013.

R. M. Nadeau R.
Burgmann ,

L2013 10 7

Uchida, N., Slow slip and repeating
earthquakes in the northeastern Japan
subduction zone , The summer school on
Earthquake Science, Hakone, Laforet
Gora, September 23, 2013. (Invited)

2013 6 17
2013 3 23 ’ '
24 o
5F ,
2013 3 6
311

with JAMSTEC, ,
2013 2 11

Uchida, N., A. Hasegawa, and T.
Matsuzawa, Strong near-trench locking
and its temporal change in the rupture
area of the 2011 Tohoku-oki earthquake
estimated from cumulative slip and slip
vectors of interplate earthquakes, AGU
2012 Fall meeting, San Francisco,
Moscone  Center, United  States,
December 5, 2012.

, 2011



118 ) ,
,2012 10 31

, 2011

: 2012 ,
, ,2012 10 16

Uchida, N., T. Matsuzawa, and A.
Hasegawa, Interplate coupling and its
temporal change associated with the
2011 Tohoku-Oki earthquake, 2012
Global COE Final Symposium:
Achievements of G-COE Program for
Earth and Planetary Dynamics and the
Future Perspective, Sendai, Sendai City
War Reconstruction Memorial Hall,
September 25, 2012. (Invited)

, 2011

) ,2012 6 1

Uchida, N., Repeating earthquake
activity before and after the 2011 Tohoku
earthquake, International symposium on
statistical modeling and real-time
probability forecasting for earthquakes,
Tachikawa, Institute of Statistical
Mathematics, March 12, 2012. (Invited)

Uchida, N., and T. Matsuzawa,
Quasi-static Slip Before and After the
2011 Tohoku Earthquake Estimated
from Small Repeating Earthquakes,
AGU 2011 Fall Meeting, San Francisco,
Moscone  Center, United  States,
December 5, 2011.

, , JAMSTEC
,2011 11 25

2011 11 24

2011

2011 , )
, 2011
10 12

2011 8 20 .( )

2011 , ,
2011 5 22
22 ) ,
,2011 3 3

O

O

@

Uchida, Naoki
80374908
@
©)



