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Figure 1. (a) Seismicity from the NEIC catalog around Japan from 1973 to 2011 prior to the 11 March
2011 Tohoku-Oki earthquake with m, = 5.5. Hypocentral depths are indicated by the color scale,
and symbol size increases with seismic magnitude. The magenta rectangular region indicates the SLSR.
The black rectangle indicates the zoomed-in region in Figure 1b. (b) Map showing the location of the
Sanriku low-seismicity region (SLSR), and schematic rupture zone of historic large earthquakes along
the northeast Honshu coast [ERC, 1998] with blue dotted ellipsoidal shapes and a gray dotted shape for
the 1896 tsunami earthquake source area [ Tanioka and Satake, 1996] updip of the SLSR, respectively. Slip
contours of 1, 10, 20, 30, 40, and 50 m for 2011 Tohoku-Oki rupture model of Yue and Lay [2011] are
shown along with a red star for the USGS/NEIC epicentral location. The darkly dotted ellipse indicates
the approximate location of the 896 Jogan tsunami source region [Minoura et al., 2001]. The dashed curve

indicates the position of the trench.
A LR R EBE (SLSRD L E
(Ye et al.(2012))

B TOITARYSMMND, MODMENRAELIRTHIBEMBHEDI RYZELIDEEZLoNDHEL

Figure 12. Schematic map of the Japan megathrust fault showing the distribution of rupture zone of
historic large events and the 2011 Tohoku earthquake (large blue regions), and aftershocks (small blue
regions) along the megathrust from Japan Trench. We plot the southem end of the 1896 rupture zone as
extending to about 39°N, north of the aseismic zone seen in Figure 2e, consistent with the southern extent of
the tsunami model of Aida [1977] and the region of strong inundation on the Iwate coast indicated by
Hatori [1974]. The convergence velocity of the Pacific Plate is indicated by a yellow arrow. The magenta
region highlights the SLSR on the megathrust. The SLSR is largely aseismic, but does have modest-size
patches of seismogenic regions downdip, including the off-Kamaishi repeater zone. The shallower portion
of the SLSR is almost devoid of moderate-size thrust events, but seismic activity is high in the 1896 rupture
zone region further updip.

BRfEHh = O ER A RE X
(Ye et al.(2012))

(% RILEA



2.

2 WIRIGBOBRE

2.2.3 ZEHAPHOEBEIZETINHO

23

Uchida et al.(2011) TlE, /MEVRLIMET—2FZRANT, 201 ERIL AR T E M EOERBICEITEIAYTIVTRBZRUVTARYTLD
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5 Magnitude

o....
56789

34° = T T

Fig. 1. Hypocenters of mainshock and aftershocks in a 24-hour pe-
riod for the 2011 Tohoku earthquake (black circles) and aftershock ar-
eas for M = 7 earthquakes since 1926 (green lines, Uchida et al.,
2009). Hypocenter data are from the Japan Meteorological Agency. Red
dashed line shows down-dip limit of the Philippine Sea Plate (Uchida ez
al., 2009). Thick pink line shows the western limit of interplate earth-
quake distribution from Igarashi ef al. (2001) and Uchida er al. (2009).

2011 FE B b #h 5 K ¥ it B2 2 245 R
DHES T (BH) E1926 FE LUIRRICHAE
L=M7 L L D REE (k4R D%
(Uchida et al.(2011))

UEKY, ZEADEOBEFEE, BER AR EERES RBBEPOEFELYINSNEEZOND,

40"

36"

35"

Fig. 2. Interplate coupling coefficient estimated from small repeating
earthquakes for the period from 1993 to March 2007 (color). Distri-
bution of small repeating earthquakes (black dots) and coseismic slip
area (contours, linuma et al. (2011)) are also shown in this figure. Bold
lines denote the down-dip limit of interplate earthquakes (lgarashi er
al., 2001; Uchida et al., 2009) and the trench axis. Dashed bold line
denotes northeastern limit of the Philippine Sea plate (Uchida er al.,
2009). The averaged coupling coefficient is estimated for every 0.3 de-
gree by 0.3 degree windows that have three or smaller repeating earth-
quake groups. The red star indicates the hypocenter of the 2011 Tohoku
earthquake. Stars marked by M. F and A indicate the hypocenter of the
2005 Miyagi-oki earthquake (M 7.2), the M 7.3 earthquake on March
9, 2011 and the largest aftershock on March 11, 2011 (M 7.7), respec-
tively.

1993F ~2007FIZHITH/MEYIRLIHE
T—ANLHEINDIHYT IO TFE
(Uchida et al.(2011))

Distance (km)

Depth
(km) 9 -

Kamaishi-oki eq.

Fareshock
Asperities

2011 Tohoku eq.

A- Asperities for small
repeating earthquakes

pacific
2011 Largest afs.

Fig. 4. Schematic figure showing the distribution of the hierarchical
structured asperities at Tohoku. The circles show asperities that have
internal structures. The arrows indicate aseismic slip. The dashed bold
line shows the NE limit of the Philippine Sea plate and the dashed thin
line shows the down-dip limit of the interplate earthquake. The area
between the down-dip limit and the Japan trench has both seismic and
aseismic slip.

FAR) T DEBEENEXK
(Uchida et al.(2011))
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