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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 Ywe 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.
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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 southern 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 dida [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.
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Fig. 2. Interplate coupling coefficient estimated from small repeating

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 er al.,
2009). Hypocenter data are from the Japan Meteorological Agency. Red
dashed line shows down-dip limit of the Philippine Sea Plate (Uchida er
al., 2009). Thick pink line shows the western limit of interplate earth-
quake distribution from Igarashi et al. (2001) and Uchida et al. (2009).

2011 SR AL Hh 75 K2 35 e 1t R 2 24 85
DHEST (BH) E1926FLIRICHEE

LEM7 LU EDOREE (iR 0OBE&
Uchida et al. (2011) @®

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 af. (2011)) are also shown in this figure. Bold
lines denote the down-dip limit of interplate earthquakes (Igarashi er
al., 2001; Uchida er al., 2009) and the trench axis. Dashed bold line
denotes northeastern limit of the Philippine Sea plate (Uchida ef al..
2009). The averaged coupling coefficient is estimated for every 0.3 de-
aree 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.
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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.

TARY T 1 DREBEENEXE
Uchida et al. (2011) @&

-

« BUMEYR LHMET—2FEAVE201ERIMAKXFFHED
BREEICETHPMERNS, SFEAEROAY TS (BB F EER
15 <, ARDOWIREREEH CHEETH D,

BRREBICETEZAYTIVIREESIUVTANY T 1 DR

RPESDHY TYLT (EE) &Y
Uchida et al. (2011) @® |2k 3

a4

« 201N ERIIEKRFFHMBOBRE,

EHRSNLEZEADENNSNWEFRAIFBTHRL, —7H, BERSINIEADENE
FERAFMBEIYIREVEHED, BERP, ZWEPICIEELEIENL, BREINDGIEADEH/NS WLEEAKIE
EROERICEBELEEEAONS,




3-1. 2011EHILMARFERMBEN>ESNIHR (9./15) .’;;;O
WIREEORE (46) : i [%mﬁﬁ%]

ARI1-2 P 74ES
BRADOEEBERVTY F=) AMWERICET 9 (1.72)

139°E 140° 141" 142" 143 150° _140“ 130° E
/Il/ :

°NA H%; | **%ﬁ»
s\j , /

s Tokyo 7, i
L
&
'0 L — P il
—— | zhizstETaRUY
: ‘ s PA Kok
sy PANAL — | PAPHO TR BB AT
/ \ — | zhizsETazIvT
w5 [ 7.2cmiyr il
d N VW , s | P NAQ BB
» PH PH-NAR = Jf ""iple Junction | ZhizHETZRYYT
' o 3.0cmlyr PH-PA ROk
. : 4.8cm/yr
34 T T T
BUMBYELIBER YT
NA : BERID T L— b+ e 7
R _ AEAEWEREDR Y
PA : 1(:F,¥7:|/. ~ TRER
PH: 20U EVHETL—F

FL— b EECHHBHMEYE LE E EREEEREOT A YK o L MRy T SR
B B e BRI AEETL—k EAOT L— FElH Y T o T ERE

Uchida et al. (2009) @9

. J%ﬁz'#@*ﬁ*ﬁ S ORBTE, BEROTL—FDOTICT4)EVEBETL— A, BICTAICEKEETL— FHIEARA )
H, FKEENSFERBEOERARICANS>TIAVEVEBETL— FORRRVAFETL— MIELTWS,

- MEFMRMAL, KFEITL—FOLEBAZLTITIL—FDEWVIZELST, Z4UEVEBETL— FOLRERZE
hoFIoy (EE) NERY, BRATEBRINDIEHDERFIZTRHESREY /NI,

\ Uchida et al. (2009) @9 (Z& 3 /




3-1. 2011FERLMBATLTHE,SBSNME (10,15) 311
S Power

EAVAIEIE: S5

BISEEORY (5./6) - s oo |
BHAOEBEERVTTY b=V AMERICET 59 (2.72) WA

e .
b,
v %
. t *
)l )
s . .
C il o
&
2 &
& 1

0 1020304050

) 4 ;.I ) ; ; g n 0 10 Zr%
s
-
e O Depth (kmbsl)
g 1
= 3112 - 319
e Z 20 ] @5 "ReDDN-g3

o i *3

T r 1
141°00" 141°30" 142°00' 142°30' Magnitude

TEE

Depth(km)

Distance (km)

7 E ]

0N EFRIMARTEEFMEDORESfT (3A128-19H) ¢&
TL— rEREONEBRR Shinohara et al. (2011) ©GO [Z—&Rin%E

~
e 20NERIMAKRELDMEDORENMICETINHMNDE, J4VEVEBTL— FLEBEROAMAE L2011EERILHh A KT
it EOBIEEEENA—BLTWS, 214 UEVBTL— ML, BEGGBONVT7ELTHERTIEELKRIERE-T
AN H B, Shinohara et al. (2011) GO 2 k3

Vo R EERPORIZ20NERIEMARFEF P MBOWEEEZN CERERSR (BIED/AN)T)
Do

T?F 9 AEED
| BEELIEER BN




3-1. 0VERLMHATEIHENDBONFHR (11,,15) 51712
- S rower

BIBEEDRE (6/6) :FEDH

H#1-2 P.76F#B

[ H6IRETSE ]

OBEBE SN DEHDEMN/PS VNEEPEERAD, 2011FERILHAKFFH
MEOWIRGEREDER EFIGD T oM D,




3-1.

xT&Uﬁ-ﬁkT&Uﬁwﬁﬁ(1/4):m%ﬁ(mm)@“ﬁﬁwﬂﬁ(1/2)[

0N FRILMANEFhtENoFon=%F (12.715)

3.1-13

& Power

FO2IMEERS

&#1-2 P.71HE#HB

J

ARERTF (2012) OV TIX, 2011 FERAMAKRKFFFHEDERMEBETIVICE T ARELIRYEHOEEZUTOELYE
BIhTLAS,

DFEHINYED 2FLULOEELE, EREEDI8%EETHS (TREH) ,
QFEHIRYED 4 EREOEBELE, £AEEDHNS%THS,

01T ERALM A RFEFEMMBEOZRMBETIVIZE T ARELGINYEEHDOES

KELTRYMEE | KELITARYMESE
B M (F#x1.5ELLE) (Fy x2{FLL L)
25 (%) %L 24 (%) E%k
@Fujii et al. (2011) 23 1 18 1
@5 FHEH(2011) 20 2 20 2
QARFERFRETET L 9.0
(BEEE) 2 2 17 2
Hl=A o N—3 R
i - 24% 1. 5{@ 18% 1.5{@

MRERF (2012) ©D [Z—ERINZE



3-1.

0N FRILMANEFhtENoiFon=%17 (13.715)

3.1-14

S Power

x?&Uﬁ-ﬁx?&Uﬁwﬁﬁ(2/4):mﬁﬁ(mn)““@3@%5(2/2)[

75m

: RUE
» o TRVR

70m
65 m
60m
55 m
50 m
45m
40m
35m
30m
26m
20m
15m
10m
Sm

om

INESE )L
(HBHIFH2013) @2

140°E 142°E 144°E (@) o€ 142°€ 144°E (b)
]

[
0 4 8 12 16 20 4 2B 32 3% 40 0 4 8 12 16 0 4 8 32 36 4
Slip (m) Slip (m)

B - EMAMARETIL B - ESMETIL

BEEEHROBFvIETW, IEMEREOKRETILOTRYSMEFERTDO—EF
SEEDERY IZEIE (100,000km?%110,000km2(Z, 107,000km?% 110,66 7Tkm2Z{E1E) L 1=,

EMREEDRKRETILOTANY SR

ERH-2 P.78RY ZIBIE

E6 T HEELS ]

B - BT | B -1
INESETIL | MBEETIL | 55ETIL iy
(Ver6.2) (Ver8.0)
FIRERE (km?) 112,000 110, 000 110, 000 110, 667
AUMY ZF2-F Mw 9.11 9.00 9.02 9.04
EHTRY= M) 11. 40 8.02 9.49 9.64
DR S J L) & Avd
:Fi’&i’;)%%?tﬂn 12.10% 18. 20% 18. 20% 16.17%
RS S = avd
:Figz‘:/;)'%?ﬁot);{n 6. 30% 2.30% 2.30% 3.63%

EMRLEICE T, 201 FERILMGRFFPRICHE S R ERIFICHE

WIBAN—V a3 VETILNMERESN TS,

N oN—=D3 VETILOEERDRREEEICS TH5FHIRNYEIC

HRTREWITRNYEZHEITLEROEEE, AERF (2012) OV LGiRE
BHTH D )




3-1.

01MFEFHIMARFEERENLF bim‘—%uﬁ (14,15)

AT RYSE - AT Y BigE

(8/4)

. EEIZh (2014)

33 MR

[ Z6IEBEELE

EF1-2 P.79BiE

3.1-15

S rower

HEITH (2014) O T, TL—HEME

S ZEBERICERAHFEIEFEETIL (MWBI~) DT RYDHIZDODLNTUTDERYIRES

nThsg,
- KIRYF I RYZBFTEHITARYED. ME, 2AEED25%REE
-BRIRYE  IRYEEFEHIRYED IE £AEEDIL%IEE
#b HiLHEZROFELEREETILOZET
it MFROBR W) Fovgm | TS
IN~ |:F| iﬂﬁ j(fﬂﬁ tﬁxﬁﬁ SRR 5147 134593 10.4(FH)
( ~ MWS.Z) ( ~ ng_g) (MW8.9~ ) BRI RYsE 792 20189 31.2
o o o MR RE~RYs 1312 33648 14.6
ﬁj—'ﬁ"\t) ZEE?’\U 355%?"\") BERIAYSE 3043 80756 35
TRYR
S,D 0.4S, 2D 5m
0.6S, 0.33D 0.15S, 3D
| W CEAT US|
i 3 e} - ! | 0.25S, 1.4D
| RS | q . ; ey
s ERELEBOEE 0.6S, 0.33D s i o e o
. | X8 HLZEEEOBRAKEETIL () LEMHEERRETIL (B)
i D EHTARYR : —— A

WARAERFIE SR D HRBHADZERM T RY S HDERESE

HEBIFH (2014) G

i E(m)

100

HEE(BRAKRETL)
— SR E L RRET L)

1

BHR EFR BHR RFhav Ak

*AV =
0.1 A

He 1B B N B @ E EXEXE

4GB W z Bi f B EH O ZNENS

U T AT

Rt EZEORNS &t ERRES O IR

HEBIFH (2014) GO



3-1. 201FERLMAATEPHENSBEONHME (15.15) 31710
S rower

FO2IMEERS
&H1-2 P.80F#E

KeRYKE - BRIRYBDERE (47°4) FEDH

- RER (2012) GO OHR

vV 201 R ARFEFFAMEOERMBETIVICEITARELT Y EIHOE
BIZ2DONWT, FHITRYED 2ELLOEBLIZIEAEBEDI18%IEE, FEHITAN
UED 4 BREEOEELIEAEENNS B EBEIN TS,

v Ft, Il FOMEAEHEORREETIL P.31-14881) OIXYnHh
BFHEELEESMTH S,

- ZEIFH (2014) O DR
vV TU—MEEBIC R DR RKICHEDFIEERRET L (MWBI9~) DI NYSFMHIZDNT
UTDESYRESNTS,
> RIARYE : IRYEFFHITANYED]. M5, EAREIED2D%IEE

> BRIANYE : TRAYERFFHIANYED IE, £EFREEDI%IEE




3.1-17

(=B)




H X

1. BKEREYGAE GEHEE)
2. BRBREMICRESN-MABRBRIZESKRETIL

3. 01NFRABHTAFERMEZIRHLT OMOY 5 ADiE!

P EAHEANSBLNTME
P 3-1. 01 ERIMAAEEHMED 5B ONIHR
i 3-2. Eﬁ@mgbvxwﬁékmahaﬁahtﬂﬁw
; gl
i 3-3. FLH
(4. SREMHSIRERO T L— FRIHEICHE S ER
P a-1. 011 ERIHAKEEDHEIC L BERED
: BRMER
P 4-2. DIBKEICET A&
478, TARBALDEEEE e
B A XD M - S R D i s
6. BELOMERECERT %K
6-1. T RYFHHE
6-2. ZBRETIOERMEIZCDOLNT
7. BEMTAY(CEET BER
7-1. 2EREEZXRE LA
2.&Eﬂ¢AUEL RIEERR
-3. BEMTRYMKBRESEE
4. NIAHEQEBERT Y DEEZSNT

NN
| |

3.2-1

8. NILURRIZERT HFK

8-1. kinematic landslide®TILIZ & BBMEET
9. BEFERAEZRDMEEICEHAT S5

-1. HEERHRMI XYY TDETE

9-2. BE LEEFHMEMEDKRET
H0. ZEmlk - REMERELIRCEROBHEE
P10-1. B

1. FROEBFIEIZONT

C RERTOHEAEEE



3-2. HEDMOVZADBEEXRMEMGFLONI=HME (1.719)

EEEICEET 5054 (1./9)

R - B PR R 5 DRES

FO2IMEERS
HH1-2 P.83FEHE

3.2-2
POWER

3 s +H S 2 Xﬁ - Qo A~ I‘ 5~
AR F 1) HRIr— E 52225 HLF % UH Ny iy
HEFH - HhEZEHM - BEITM9I SR - BEIZIMO9YI SR - BEIZMO9U T ADE - BEITM9 S S s BEIZMO9Y SR
Ris DEXMENFAE DEXMENFAE KibEH F4 ZADEKXHEA DEXMEN AL
(=19604, M9.5) (=17004, M9.0) (=19644F, M9. 2) S (20044, M9. 1)
(=19524, M9.0)
- $93004F iR THE - #9500 RifE T Y - #9600~ 10004F fE1 PR THe - #9500 F Rk TR Y
UiRLFEAELTLS, RLEELTULNS, UsRLEELTWLNS, + #9100~ 4004 R4 BRLEELTWNS,
RE (2013) @ {EHT (2013) 99 | Shennan et al. (2007) @9 G AR Rajendran (2013) ©7
ELTW,
A (2013) ©O

T "l o | f b % Lo Nl
1952¢ Kamchatka 1964 AIaska
9 2

1\)0&7! F— k&
Q!!fifé?*

S960Chile

M[QISTREY | #
r,: - s ¥
1 =9

120° 180° -120° -60°

&R (2013) 99 [Z—ERINZE

= %i@ﬁ,iﬁﬁﬁ%ﬁﬁ%wﬂEM$®#% HEDTL— MR
HEERRTRYRERLEELTLS,

DEXRE

SRETIXEROEEZREREETIHIMOI SR




3.2-3

B ~
3-2. HEDOMOV SADBEBERMEMNFoN-ZME (2.719)
S Power
- = o= EOABERS
BT 354 (2./9) SNBEHOR B [ e
HRAOTL— MERETRELEMO Y5 ROEAMBENEHDEHE
F1) HRI— AN HLF v h Exjoeny o
T FAERHE #93004 G4 #95004 (1®) #9600~ 10004 ©9 #9100~4004 ©O #95004 G MEFH - WEFHHMEL S5 5N 5 TFHFEERR

EX{EHED

= L= 25~30m (1960%) ©® 19m (1700%) @9 22m (19644) “O 11.4m (19524) ©“» 23m (20044) “2 HMEFH - MEFHHNENS/TONIERTRYE
RATAYE
@ @ @ @ @ kR EAN SR Y)
6004 T 1004/ T
EHOEHE 385FMT 500 [T 20~24m 3~4m 500 T TFL—FrF O R, HERH - AlMBEMNNMRE
= == 24~29m 16~19m 1000 T 4004 T 4 ~22m NoBHEHINDIEADEER
33~40m 14~1Tm
(P.3.2-4%H8) (P.3.2-55 1) (P.3.2-65H8) (P.3.2-15H8) (P.3.2-85H8)

TL—rEREBIIMOV S ADEXRMEDFHRLERIF - MEMEBEORRKITRYEOE KL, ETL— FDIRAHRAHFRE - B

VIV TRBDCEESNIEADEREL ZHRL-HER, EECITAMBLGERLAHY,
SELEHADEHEEICIRELNHEHEEZZA NS,

MOYUSANDEKRMMEZRE




3-2. HREDOMO UV S ADEERMEN L

BEEICET 554 (3./9)
F U
(FgFERR (A) ]

3854
<>

ARk VCEUIE LSS FRREE TR n
1060 ® ¥ 7 A

v .
ov
vy == 1
LRMAD1575 1 e EESR
LSRN I E2eR o

WIS SR DS
HEHRET IR

1
BCIAD 1000 2000

LR A AD1280-1390 ()

SREEEOIAS0E

RO RET R R

B cosRomErLy, F LECLHLL SRR S RE

B cosfammnr, S EUMBICERIRS
A SRMEETSRMEDR

[ RAD1020-1180

w2
Figure 2. Tsunami deposit observed in Maullin and its history. Based on Cisternas et al. (2003).
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Figure 1. Map of the western Gulf of Alaska ocean basin and the Alaska convergent margin.
Dashed lines enclose aftershock areas of the 1938, 1946, and 1964 great earthquakes. The
Prince William and Kodiak ruptures are separated to emphasize the two main asperities of
the 1964 event. The width of the Kodiak margin from the trench to the volcanic arc narrows
southwest from the Kenai Peninsula to one-third this width at Sanak Island. The wider sub-
ducted plate is ~10 m.y. old beneath the northeastern volcanoes, whereas in the southwest
it is only ~3.5 m.y. old. Large arrow indicates convergence vector at 64 mm/yr. S prefix is
given to seismic lines and original cruise line numbers. Seismic data of lines 1237 and 1235
were acquired by RV Ewing; seismic data of lines 111, 71, and 63 were acquired by RV Lee.
Field data for both is archived at the US Geological Survey in Menlo Park, California, USA.
M Is—Middleton Island: K SMT—Keodiak Seamount; C Is—Chirikof Island: T Is—Trinity
Islands; SEM Is—Semidi Island: SHU Is—Shumagin Islands: S Is—Sanak Island: AMT—
Amatuli Trough: AB—Albatross Bank; PZ—general area of the Pamplona zone.
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Figure 3. Summary of co-
seismic land motion, in-
ferred segment ruptures,
and selected features of
subducting lower-plate
relief that may influence
earthquake rupture on Ko-
diak Island, Alaska (von
Huene et al., 2012). A: A.D.
1964 (observations from
Plafker, 1969). B: A.D.
1788. C: A.D. 1440-1620.
Relative ground motions
are inferred from sedi-
ment stratigraphy and
microfossil analyses
where present (see Fig.
2B) and from Sitkinak Is-
land (Briggs et al., 2014).
Extent of Kodiak seg

POWER

ni-%18 (14.19) 32716
7

EO2IRBEERE

&H1-2 P.9THIB

% Shuyak Is.

- |
5 Lo
,:'?'_-?gz.l Larson By

,‘f;mnak

g"s‘eésmmrpr. |

& 'ﬂ,@f_”r Middie Bay (|17
i

’%‘“ Kaisin Bay
g7 f ree Saints Bay ;

-,

-
- Aja Fracturg
i

Ty

(solid outline) is from
von Huene et al. (2012);
dashed line for the 1788
rupture indicates alterna-
tive interpretation (e.g.,
Briggs et al., 2014) of
historical documentary
evidence.

l Shuyak Is.
.
- ini

l Subsidence ﬁ Uplift

B -Zeo Not dated

196457 S5 A WMBORREICE F HEEHEDORAERSE

Shennan et al.

(2014) &V

*MOUSAMDIGAET S A HhEDKIEMEHDIHERE, Patton-Murray ridge, Aja Fracture Zone®hHAAERIE—FT B &
N TL— FERADOEZRLBIEDN) 7ELTHERT HAREENH D,

- 718, Patton-Murray ridge, Aja Fracture Zone®iiHiA#AERIL, BEfE#hE (A.D. 1440-1620, A.D.1788) dimEfé £ —F L TLY

i,

Do

Huene et al. (2012)

Shennan et al.

(2014)

(CON Falll 3}

CONERY




3-2. HANMMOI Y SADBERMENSB/LNHMR (15./19) 521

POWER

EF1-2 P.98EiE

BIEICBOBRE (6/6) (FL [ BEBEERA ]

OF VHRRVTZAA -7 a—I v zanmReE LEREND, BERAN,
HEDMO U S ADMBEDHBIRIGEDRER EFIG DT oM D,




3-2. HRAOMO Y SRDEEKRMENSBONT-4E (16.719) 32718

POWER

RKIRYig - BRI YBOERE (1.74)

FO2IMEERS
EF1-2 P.99EE

- MERF(2012) C) TIX, HROEXRMEDZEMBETIVIZETAIRELRIANVEHOBEZUTOLEYEBEIATL
%o
s FHINYED2FBLULOERELE, EREED20%EETHD.

MO LI EDEEEMEDERMBETIVIZE T HARELIT ANY EEHDEE

RELGTRYMEE | KEGLTAYEE
RS - 55Xk M | CE¥x1.5FLLE) (F1y x24ELL b)
& () Lk E& (%) Bk
1960FF 1) HhEE
Fujii and Satake(#ZF&) 9.5 30 3 19 2
1964F 7S5 AN E
Johnson and Satake(1996) 9.2 30 2 25 1
2004FE AT+ B =
Fujii and Satakezooy | &1 | 18 1 18 1
1952 hLFrUhihE
Johnson and Satake(1999) 9.0 33 2 25 3
2010 F)
Fujii and Satake (%¥&) 8.8 22 3 11 2
T — | 27 2. 2{@ 20% 1. 8@

#X —Fa—FIFUSGSIZ LD
MERTF (2012) GO [c—ERNE



3-2. tHEDMI Y SADEERMENSBLNFHME (17.719) 32719

RKIRYig - BRI YBOERE (2.74)

POWER

FO2IMEERS
&EH1-2 P. 10018

(19605 F 1) ) (1700 5 R 77— K] (19647 SR A+ FUa—r ] (19525 H LF vV 7] (20045 X< k5]
TBW  TEW  74W W TOW a Long-Narrow M,, 9.0 158°W 1382’;"?4 157E S ST G 16
38°S (b) — y 50'N . . I
L 14 |-,
385 ~y . Andaman |
12 Is§|§:nds._.
- 10 - ;]
My=8.8 - - B
i 45 o Mjr;‘::l(]m?\'m 43: 8 "{ Is?:;:s
\\ M oi2m g :
_ “Prince William | L G O
g Sound" Asperity, A rom
Ista Guanipr | ?}f,” I; ] 24m
Fe . . . . | AN ’/,‘ 02m “8'N
av's R i@ 0] Kodiak" Asperity |seon ﬂ//é;é?/%_ g S om
e | . Slip in meters wn T% . Average slip=321 cm | gy
0 4 B 12 16 20 M4 28 32 ' - — 3 [ ] [ ‘
Slip (m) 128 124'W 0-5 5-10 10-15 15-20 20-25 157E I4E 1R 18E  S0F I2F  I64E longitude, E
Fujii and Satake (2013) ®® Satake et al. (2003) @9 Johnson et al. (1996) «o Johnson and Satake (1999) ®» Tanioka et al. (2006) 2
19604 F 1) 17005 H R — WETIAR 195268 91 s F U 2004523 +5
Fujii and Satake Satake et al. Johnson ; al/ Johnson and Satake Tanioka et al.
(38) (39) : 4N (42)
(2013) (2003) (1996) 0 (1999) (2006)
EHITRYE (A 11m 14m 8. 6m 3.2m 8.8m
mAITRY=E (B 25~30m 19m 22m 11.4m 23m
RRTRYE/FHTRYE
® / (A 2.3~2.17 1.4 2.6 3.6 2.6

HROEXMBEDZEMBETVICE T H5EAREBEOELRRETLOIRNY SHRHEEREELLER, KAIRYELT
MIRYELDIIFT.4~3.6BETH S,




3-2. HADMI Y S ZANBEAMBMNS/SNIMR (18, 19) 32720

POWER
F£62/EETERE
> S =
KIRY K - BXIRY EDOERE (34) [ﬁﬂm—z P. 101548
(1960 F 1)) (1700 A X4 — K] [1964FT7S5RA - T7)a—v ] (1952F A LF v YAh]) [2004F X< 3]
TBW TEW  T4W  2W TOW a Long-Narrow M,, 9.0 158°W 138°W WE_LWE IR WE o lam IOE IME 16 — TR T
** -, = 86°N B / }ﬁ
‘ 6N 6N 14 - ’ R -
3B'S = -
12 Iﬁlg:nds._.
34'N SN - —
40°S
M,=8.8 z s ;; 7 f,"
T e % g s e R
N A M oi2m :; =
| on ~— / 8-10m on I
we "Prince William % B osm
e B Sound" Asperity, oD t6m :
Amprr | { oL 24m
;cm i AN "/,‘/( géz;r S 02m BN :
i e i MK adiak - | & T n 2
5 mo) ; Kodiak” Aspertty I s6°N i/\:&;’»f// J/_,.» -/ B 50 15 20 25}.:%
Sllp in meters 4R L !:/’_J_,,- Average slip=321 cm {6y o Y L g slipom =y R
0 4 B 12 ”ws"”:o 24 28 32 : L ] o 3 - "’ s ] . 90 92 ‘54 96 38
Slip ( 128 124'W 05 510 10-15 15-20 20-25 157 I4E  IWE 188 S0E  162E 1648 longitude, E
Fujii and Satake (2013) ¥ Satake et al. (2003) ©9 Johnson et al. (1996) o Johnson and Satake (1999) D Tanioka et al. (2006) 2
19604 7 1 17008 A R 77— K WETIAR 19525 LF % U h 200427 5
Fujii and Satake Satake et al. Johnson e/t al Johnson and Satake Tanioka et al.
(2013) ©® (2003) @9 R . (1999) n (2006) “2
TSk YD £ !
q:mj i«@{;ﬁd&z & 19% o 25% 25% 14%

XSatake et al (2003) ©9 TlE, FHIRYERUVURAKTRYEIZDOWVTIEE
BRENTWLWED, 3XRYDOEBLIZDOVWTIHERSNTULVEL =T

HREDEAMEDZKHBETILICETZEHARBBEOIHRRETLOTAY HFBMERE L RE 240 KERER
23T ZET Y BO 2 L OEHLL14%~25%T 8 5,




3-2. HRAOMO Y S ADBEAMENSBSALHMR (19.19) 3221
| EO2IRBEERE poweR
[ﬁ*m—z P.102ﬁ#%}

KeRYKE - BRIRYBDERE (47°4) FEDH

- AEARF (2012) O TlE, HROERMEDZRMBETIVIZCEITARELTRY
BEOE|EIZDONT, EFHITRYED 2EFEULOEBLIIEHREIBED20%IEE &
BEINTLS,

- F -, BAEMBEOELREETILOITARYNDHFRHEZEBELE-HFER, AT
YUELTFHTARYEDLEXT. 4~3.6EETHY, 2ADKEEHEIEIZNT 5F15
TARYED 2FBLLLEOEIELLIF14%~25%TH 5,




H X

1. BKEREYGAE GEHEE)
2. BRBREMICRESN-MABRBRIZESKRETIL

3. 01NFRABHTAFERMEZIRHLT OMOY 5 ADiE!

L EAMENLBLNEMER
P 3-1. 01ERILBHAFEEHBEN >BSnIMR
P 3-2. E?®M977Z®L5Xmab SBLNEHRED
; i
P 3-3. FLH
4. SHERADIREHRD T L— MBS ER
P41, 2011 ERAL AT LB & BEHRED
: BRMER
P 4-2. SUEMEICET BmE
1428, TAREALDHEBRE .o
B R AR S B - S R D BB =
6. ELOMERRICERYT 52K
6-1. AU HE
6-2. ZEBRETIOEAMEICONT
7. BEMTARYISERT 5EK
7-1. SHEREZE R E L=
2.&tﬂ¢~Uﬁt HIRE R
-3. BEMHTAYBBRESEE
4. NIAHEDBERTRY DEEIZDONT

NN
| |

3.3-1
S rower

8. NILURRIZERT HFK
8-1. kinematic landslide®TILIZ & BBMEET
9. BEFERAEZRDMEEICEHAT S5
-1. HEERHRMI XYY TDETE
9-2. BE LEEFHMEMEDKRET
H0. ZEmlk - REMERELIRCEROBHEE
P 10-1. WEAE

1. FROEBFIEIZONT

C RERTOHEAEEE



BREERE -
3-3. F&H [ﬁﬂm—z P. 1047548 J 3372
: S PoweR

{ 0NERILMARFFEPHBA SHON-MROREEER - HRAOMOYSADBEXRMEMNMORONE-MEOBRERER |-

WEZEECEET 504 (P.3. 1-651)

o 201N EHILMARFEFEFPMMETIE, I RXYDFBHEM
NEROLoHN, EEIRNVEETRELGIANYLREL
T=o

WEEEICET 574 (P.3. 2-1055)

1

1

1

i - HEDMO UV SADERMEILX, HEFHRBTHEYIR
! LELELTRY, EEHTEESNDIEADEICELR
! EhHbHEEADND,

« 20NEREMAKRFFFAEDHMBEHELECEIRA—/N—Y
1IOLHHY, BERICLRLBETRFREDEZEZE
RESEOMEN—EDH A VILTREL TV LH#
ESNd,

o FUHTIE, 1960FF ) #HiERE (MW9.5) DHEZESI
EFHE ZFTHIS0ERRD RA—/S—H A D ILARET D &
ZEabnd,

WREEEORICES CRROEBBESE ¢.3.1-1258) BB R ORI £ < RROENER .3 21188

1
1
1
1
1
1
1
!
1
¢ EWMEINBBHOBHNE OGEEOHEHER 20114 , g S s
R HAFEABEOREEEOBR L NG OTE |G v | BLERITROMO I AORRORRERORT

nd.

1
1
1
1
T UE BT Umnar ¢ e [ mRT Ry BRT R UBORT .5 22158)
THFRYBD 2 51 EOEIELLL S KEIE D 18%5E ;! « EHIRYED 2 EULOEBELLFLAEEED20%7E
o > [=] c 3 . i
B FHTAYRD 4 RBREOERELELARERON = \
c BRI RYELEEHIRYEDLIFH]. 4~3.61RE, £

5%

: RO REREECRT 3 FNTRYBD 2 U EDE
i ELElX149%~25%
1

« 20N FEREARFFPHBERVHADOMO IV SADBEXREM T ON TEEE] , NEKEOEEMEE] RV [KIYE
BRI AYE] [CRAIMRIESHTHY, BERFEETLENLDIAMRZSRELTHRET %,




3.3-3

(=B)




4.1-1
H X Sowen

1. FRHEEMRAE (HtREE) 8. KWUBRRISERT 52K

2, ArARBRCRESNIMAE AR SOTRTETL 871 Kinematic lands|1de 7L (=& &BMRE
EUNTERERFRFFFRELTEH ETENCTSAOR! o mmpsEROMa¢CET 35
L EXMENSELNAR L 9-1. HAEHRHMTAYIUTOEE

3-1. 20NERILMAKREEFHMENOFTONT-FR 0-2. KR LAEINMuBNDRE
P 3-2. HAOMOYSAOBEAMEN/ONFMRAD | {0 EEER HEFEREE R T E RO R
- B2 L i10-1. mEtAE :

E 3 _ 3 . i & &) E '...i.(.):..é.;....é.£}é¥éh.;s:.é.aéégé.{z.%%:g&é;} ...................... :
4. SEEHSRERO T L— FRRECE S R R A e A
4 _ 1 ) 201 -I ﬂiijtiﬂﬁszigﬁiEFim%(: J: %)5%5&%0) -10_4$&&) ....................................................................... -
: AEEREER _ L1 RGBS DT

L 4-2. HIEWEICET BIRE :

§ 478, FARBALDFEBE oo ,-
5 FI)HRIZEESINSMEIZHE S EROEZERE
6. BELOREARZEICERT 5K
6-1. I XY iznHmE
6-2. ZEBRETIOEARMEICDOLT
7. BERMIANYICERT HERK
7-1. [UEREZENRE L -tz 5
z.ﬁtﬂiAUﬁt RIRE L8R
-3. BEMINYMBRIZEEETE
4. N\NIAHEDEEMTRYDEEIZDINT

NN
| |

C RERTOHEAEEE



4-1. 0UERLBHAFEABRIC S SRREOBRIERR (1./28) 412
S PoweR

. 11MEBIC KA FREDHIFHESE [ H6IEBEERE IE] (242 FNo.s5-31]

E#1-2 P 107T—8ME

SEANCIREAD T L— FEMEICHE S ZBROBEERFEETILREFIEORLEMZRI CELEZBMHELT, FTiitA
REFHHE (LT 31T £V 5, ) [CXPRRFOBREZHRA L,

R .
D 3. 11hE %E,ﬁiﬁéﬂ%k MOUSAME 1) RIRNYEDOHIRFHEZEE 2) LRIEOERBFEEEELS:
EXHEMASHBLNT-ME (3EZSE) 25 L= ERIRETIL HHERRETIL
L1 2 DOEMHILEEETILY 267K T 3, (P.4.1-3~P. 4. 1-55H) (P.4.1-16~P. 4. 1-2058)

\ 4 \ 4

I

|

|

|

|

|

|

|

|

|

|

I = ~ - —

1 @ EEEODT), 2OETILERWLNT, BEEDOT 3. 114 i = = o |H 4}
! < p g EORRMTEDMBRESE S NHEDLE (FHERILAR
T2 EXRRELTERGFEEATLERARKRY, RUSHEOHE ORI || ~RHMEEN) OEZRENS
|
|
|
|
|
|
|
|
|
|
|
|
|

LEOZEERSZEOBEREABRIFTHSL (P.4.1-6~P. 4. 1-10518) (P.4.1-21~P. 4. 1-24818)
L EHERT B,

©) J:.:E’Cﬁiﬁ'lib\ﬁﬁ 'c"#’LT_B 111111, 0)##1$1I:&’ﬁ%7)b5§i®%i75§ =FEFNSREFDO T L— FREMEIZE

X1 FRERRETIL . RROBFEETEGNASA—FTRLEZETL

X2 [RYRNYBORRFHEEERBLHELERRETILL (CHL, RFEEEERTSHEEZEMELT
[TRYERBET IV RV [DIKEHECEEBTNYENFET SAREEEERL-ETILI £
H9 b, COETIMNRTFHUBRELHSOTVWAS I LICDOVTLHERT S, (P.41-11~P. 4. 1-145
)



4-1. 0NERIMF AT EHHEIC & HEREOERMUER (2.23) 4173
S Power

RETIVICKSERMEHEE (1./8) [ BOIEEESE ]
EH1-2 P.108—EMEIE

BE A8t

(o TATRYBOBEREEER LB RETILL (P4 1-488) 2, AT YBOREHHEEBEDCEELTL )
ENEHRT B0, BEHEM2013) PESE(C, MERENLRNIBREOHBEHE (TL— MEROBIER) KU
HEOBRIRKE GR2RIGHE) 220, S ITMEDRBRREVIAL—VavRREZERLETILOREEEZTY,

« 2T, MRE— AV MDOREAEZDEWVICKDEZEZHRET 5HIC, KIRYE, BRINYEZHRET S &IH
HEETILOEEHEDITARAYETIT>TNS TKRINYEHDOBERFIEZEE L HFIELRIR

SHEE—FA L FOWEZ,
EREEDADINYETITI>HREREETIV (RERFQ2012) CVIZEDICETIL) | XEZLELTH

ETIL] XE TEHES
\__EORBHEERT. g
(5EE ] |
4 U () aQ TRYS M)

32.28
16.14
5.04

I MBEHBE (TL— FEROEIR)
[I. REOBAKRE (ZREHE)

i) 24.83
12.42
6.21

L

WL

e EihfeE | | U A MEEEEEM EiEEMAE
T HBETIL FL

T

AR GL
(=iBEMR )

Yy U g

FRERET IV

SRR - KL

HEIEH (2013) @ |2—EmE 1T bl 1 ‘
RIRY B OEIEREE EafEgciYhEE—ADME
#ZE LE=HEERRETILX #HIE L= HSIERRETILX

(SHTHEE—A v FERELLHMHEREET L) (RER (2012 O Ic&S<CETL)

KEBHILERETILOBREAZRV/INS A—2(XP. 4. 1-4, P. 4. 1-58H,



4-1. 20114EFEIL#th A KT FdthE (_ot%),i,&’%wﬁﬁlﬂ&;ﬂ (3.2 3)

41-4

& Power
AfE?»Exéﬁﬁﬁm%(z/g) [ %m@ﬁe]

EF1-2 P.109—EBEIE

BIEIEERETILORES X

-
(1) ERMRREE - BERREOHRE

-

ﬁ?‘/\‘)i;ﬁd)ﬁ)ii%ﬁri (B ZRHMEERRETIVICRRY 28506, BERRFREIEHERENTHERE
(2019) OV[z kB INRIALMAXRFEFEHEOME] OBRERRFEL & RERIC, EFRABEM~RWEPIZHE L=,

(2) WMRBVRRRFE - RKIANYE - BRI NYEDRTE
- HADMO YV SADBEXRMEDEMEHDREICEDIZTRIANYE - BRXIRNYEBOITRYERVEFEEICEDD

ERLEERZTLTOHRER (2012) CVESELE=, (P.3.1-16, P.3.2-213)
> RIANYE  ZRBOFEHIRYED 218, £AREED200EE BRINVEZED)
> BRIANYE . ZRBOFEHITRYED 415, £AEIED 5WEE

© RIANYE - BRIRNYEBORERVEEILX, BEROEERMGHIEOEEZELATNDEZZ NS REPEAME

BICEDVTHESINIZERETIL (Wu et al. (2012) 2) OIFRYFMESEIEE LT, y
"f;f&UEW)

ot il e s

_VVJVW W

mygh04_ud 10.4 cm/s mygh04_ns 15.8 cm/s

fksh12_ud 5.0 cm/s fksh12_ns 9.2 cm/s
ibrh11_ud 9.2cm/s ibrh11_ns 8.4 cm/s
L

| L | L
250.00s 250.00s

Figure 2. Waveform comparison and slip distribution map. Left: Comparison of synthetic waveforms (red) with
the observation data (black); Right: Slip distribution inferred from the long-period seismic waves (<0.1Hz).
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Fig. 1. Changes in sea-floor elevation between bathymetric data before and after the 2011 Tohoku-Oki 8000 (e 7) e Som M‘Fa““
earthquake. (A) Location map with bathymetric survey track shown as yellow line. Coseismic horizontal \a\e‘aomcf 10km
displacement is estimated over the landward slope indicated by solid portion of yellow line. Cross shows 10000 / . :
the epicenter. (B) Multibeam bathymetry collected in 2011. Red triangles mark the trench axis; the blue VE=5 143°30' L 144j00'd 144°30'
triangle marks the landward slope break. Change in sea-floor elevation by subtracting the 1999 ongitude
bathymetric data from the 2011 data (C), the 2004 data from the 2011 data (D), and the 1999 data from
the 2004 data (E). The yellow star marks location of probable submarine landslide. Fig. S1.

SAEGMIER (Fujiwara et al. (2011) ©9)

Contour maps showing standard deviations (~variances) of depth differences between
different surveys for given shifted locations. (A) Comparison between 1999 and 2011
data, (B) comparison between 2004 and 2011 data, and (C) comparison between 2004
and 1999 data, respectively. Red and blue contours show standard deviations of the
landward slope and the seaward slopes, respectively. Crosses indicate the minimum
peaks of the standard deviations. Arrows show vectors of horizontal shifts from landward
to seaward. (D) Schematic cross-section showing coseismic displacement. A sum of a
vertical displacement and an additional uplift for a sloping seafloor correspond the
observed seafloor elevation changes shown in Fig. 1. The inset is for illustrative purposes

EASER CEANEOHE
Table S1.

Estimated coseismic displacements caused by the 11 March 2011 Tohoku-Oki
Earthquake in the outermost landward slope area, off Miyagi in the Tohoku district.

DL

Landward Slope Sz“]:;‘crd (not to scale). (E) Bathymetric cross section at the trench. Red and black indicate 2011
S\l;:l:sy Horizontal Displacement Seafloor Vertical Additional Seafloor and 1999 data.
Distance Direction E(l;:z“%“ Displacement Uplift Elcvation i‘m % E% j‘_ﬂ‘ 11‘[ 0) *EE Hﬁ I*’ﬁ' ﬁ ( ( D ) )
2011-1999 560 m 113° +16 m (6=9.35)f+10 m (0=7.50) +6m +0 m (0=5.32)
2011-2004 50m 117° +11 m (6=8.53)f +7 m (6=7.22) +4m +0 m (6=8.42)
2004-1999 20 m 235¢ +0 m (6=7.44) | +1 m (c=7.26) -lm +0 m (0=8.17)

Fujiwara et al. (2011) &9[Z—
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Figure 7.  Slip distribution estimated by inversion of tide gauge (TG) data. Rupture ve-
locity is 1.0 (left), 1.5 (center) and 2.0 (right) km/sec. Rise time for each subfault is 3 min.
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