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1933 R = EEDHEREZRTHICEELE-Ry—) VIR ZEAT S5 LEEERE
HRET D, BH, BEIL—FAMEICHT AT HEETILOEFHEICET 2MEHALL

=86, WEETILE LTERET S, .

2.3.2-4

J Power



2-3-2. ZEHRDBFIL— FAMETICHE SRR (4.3 2) 23275
= J Power

ERBEETILOBRE BEHE) [ FOBEBRRE E]

E¥2-1 P.212—EME
(LUTFO70—RUSZFRIM-ESE, BRERFEETLERE L, |

0 100 ‘ 200 km Eﬁi*ﬁm
e e e e EEFEETILREIO— 7o
| 19BEMM= M ERALEESE
- U ISHE (EARER(2016) © OEE4
OEEEREOERE = [ > ) REELBEREHOREEE
| BL, BREELRCERTE !
| —1&ukP.2.3.2-6, P.2.3.2-7 !

________________________________

161 EERMEOREAEE T L—
AT 85 558 OHERRING 6%

v :
EE (FEE (1977) | +RKZ4 i

QiERIE (Mw8. 6) D

(2016) &)
—f&ukP. 2. 3. 2-8~P. 2. 3. 2-11

i
Y

AIMERIIMERREECEEICET B |
FERARICEDIET 0x10'N/m(ZERE (|

T RF%(2016) © %)
—f#hP.2.3.2-12, P.2.3.2-13

=
2

! 033 S B TR RR/ (S A |
@ él_ = T& UEDG)EQE _________ >: —RFEEKIZ, TRZER2016) © D |
!E o |!! -, - =) 1 e !

ARr—) UGRIIZEDERTE
—#&akP. 2.3.2-14

v L 933 S R DR/ S5 A |

) ) a1 s | pcES=mE :
OLBEE 4, A 6, TAYA ADRE |- > SEEJERE . :
1 —&akP. 2.3.2-14 '

. g o= (2 R - PART 912 '

©3EFE: 6 DETE | —#itP.2.3.2-14 ;
0B B EEROBEEAS |

— _ e N L WEFL GEE (1977) O &) (2% |
DSAXEA L TDHRE > Sx60s|z5yE, !

—#hP. 2.3.2-15, P.2.3.2-16



2-3-2. ZHEHDEBETL— FRHEITHESER (5.3 2) 23276
o rower

D BERREDHRTE (1./2) - BEHEDORE#KEK [%Mﬁﬁﬁ]
EH2-1 P.213F8
HETL— FAEDFEEHE

18964EBAE = EH R 1933 ERM=[EHE 2006 EF B 5 Bt E 2007 T BS EHHtE

A Sanriku-oki f
1933

1896 tsunami

B Kuril Islands

earthquake Elastic ¢
....... Lithosphere Elastic
.............................................. = e T S
......... Lithosphere / Normal Rupture/Short Period
Viscous fp— 2009 IIIIIIIIIIIIIIIIIIIIII e
Lithosphere : & Slow Rupture/Low Frequency
Viscous Seismic Waves
Lithosphere
”* / Stable Sliding

A BXREBEQL (Z[EH) B. FE&&EEDL
A AAEEXE Lay et al. (2011) OO [—ERmnE

« ERICERTESY, BREE - TERBEBERVTRIL— FNHMBEORLER (EARRE) 12, BEMPETEHRERED
BETL—FRMEAREL TS,

s XBBAEICENE BHICEEZRIITAIRENHLIBETL— FRMEL, ZESMOBXRGEDVTINIFECREL
- TEWBEOEETL— FAE] ERZKOZ 14 TOE ’C&ét%i%h%’)




2-3-2. ZEHAOBFIL— FAMEICHSER (6.3 2) 2321
= o rower
D BERREORE (2./2) : RLHELOBERAROER % (omeres

&#2-1 P.214FB$#E

0 100 200 km N
AT ki |

- AS _Iﬁ.

12) (46) )

140 142 144 148

BEOMEEX S
TRFE= (2016) @ [—#pmmzE

B IRIRE

- BERFEEE, 1933FMM=ZEHmEOREHZENHSH L EL, TOLIRITEEBRANICHET 5 KEIRFHREER
DHEEEERELT, BREE -  TEEEOSINSEMICET L5 MEE 4] *Odtiné L1,

¥ EKRER (2016) @ [CHEWVTIBFERI=EMENRKEMBICEIEREIN-ZEHDEETL— FRHEDOBHOBEEHR S




2-3-2. ZEHOBFETL— FRHEICHE SR (7.3 2) 23278
. JPower

&EH2-1 P.215—&HEE
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- MERERREEKRE (2019) ) TR, [FHERADMERVCEFRGILE,NSERPOBEHNMITREL-EWNE
ROBETL— FAMBFIIBIEDIHILM G, ROMEORELIIIEOBM=[EMEORE] £shTWLS,
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F868EBEBERE
EH2-1 P.216FH1B

Id. Date Place My, Length Width Bottom Dip Slip Rigidity Reference
dd/mm/yyyy km km km & m Nm ™2
a 03/02/1933 Sanriku 8.4 185 100 70 45 3.3 - Kanamori (1971)
b 03/02/1933 Sanriku 8.4 220 35 25 45 8 7.0% 1020 Kirby et al. (2008)
c 30/03/1965 Rat Island 7.2 50 80 60 50 1.2 7.0x10'° Abe (1972)
d 30/03/1965 Rat Island pis, 50 40 30 50 6 5.0x10'° Beck and Christensen (1991)
e 19/08/1977 Sunda 8.2 200 70 40 45 3 6.4x10'° Gusman et al. (2009)
f 19/08/1977 Sunda 8.2 200 25 29 45 9 40x10" Spence (1986), Lynnes and Lay (1988)
g 04/05/1990 Mariana 73 40 25 29 48 3.4 40x10'° Satake et al. (1992)
h 04/05/1990 Mariana 7.3 70 40 40 48 1.5 40x10' Satake et al. (1992)
i 04/05/1990 Mariana 73 70 40 - 48 - - Yoshida et al. (1992)
] 04/09/2001 Juan Fernandez Ridge 6.7 70 26 30 51 1 40x10' Fromm et al. (2006)
k 13/01/2007 Kuril 7.9 120 40 35 45 1.9 5.0x10'° Fujii and Satake (2008)
1 13/01/2007 Kuril 8.0 130 30 = 37 6.4 40x10" Tanioka et al. (2008)

Alvarez—Gomez et al. (2012) ©% |Z—E&BiNE

o 1933FMBIM=[EHEDRE W=8.4) &, BEEBEMPAESDOTL— FRHE (EWEL) & LTRERMIEVLTELERREK

THb.
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- HRDBETL— FRNEWEHMEIZDOT, Alvarez—Gomez et al. (2012) ¥ (P.2.3.2-9888) [ZEH S 1=20074
F5 KuriD#hELUEDOHMEZER L 1=,

« Romano et al. (2020) 9 T(X, T[2008F~2019FEETICUTIZRIMWE X 522D T L — FRIEWKBHENFEE
Lzl £dhTLhb,

o FEEZEMATH, 1933EBA=[EHEDREE W=28.4) L, BEHIEOTL—FAKE (EWHBEE) & LTIXERS
[CEVWTHRABRTHESZ EZfERLT-,

20084 ~ 20194 (=564 LM A S5 AIRMA EMEHE

Bt & Mw
7

2009.9. 29 (754 —54 %) 8.1
AxT O

2017.9.8 (25 TH) 8.2

Romano et al. (2020) ©® & U 4ERL
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B ERORBSEHATEIMBEETILOME LB/ AT A—4 . jr= " .
- e o BEOERES EBERAE— A FYT=Fa—F
TRER (2016) [C—&RhnzE tRES (2016) © |[Z—LpiNZE

4 )

. BEHERSHRUETRALES S EEFOBEMIE TRE L ENBROEET L— FAEE1933EDH LA K<,
LHEIC S HROMBREE LTHREENEESNA TS, (P.2.3.2-9)

. 1933EMA= B OIE =8, 4) (3, BEMHED T L— FAHE (EHER) & LTRERMBELTERARTH
5, (P.2.3.2-9, P.2.3.2-10)

. LAL, 48 (1977) ©0 Tl 16114EEEHE =8, 6) % £ R e TRAe L ENBEME L EEN TS &
EEERL, LA®R (2016) © Tk [4884) (CHHHEEBAT— A FwES 6L Sh TS,

\DJJ:tJ\ 5, REFHICHETHREFMLEDOHMEREZW=8.6&£7 %, )

XORRRETHIEV B HE. (CLREEFRMEAS 2019) OV DRIFKRE (2005 %)
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TRER (2016)
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Lled, ZOFRBIEE T D,
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WEETL— N
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¢ 1933 FEBAM=[EMEDOHEBET IR LEXHICE VW TRAShRIEXRZRAE L=, A

« ZTOHER, LWITIOIXEXZEWNTHREIMERT7 x10dyne/cm? (=7 x 10'N/m?) AFRASNTEHEY, ZOEXLEBEHTHE
£35TL— FABEORBINERE LTREATHLHEEZEZA DN D,

Kﬁﬁ'\"—’)&lﬁuib\é, RlTEEEIEL 7 X 101N/m2& L 1=, )

MUCHEAR (1989) O TEAARDMEMB/NTIA—F— - NV FIT V7] ITRESNCIIBEBMZEMZEOETILOS>E, XHPICRIEESARZINTLELDERFRE LT,

HEETILDINS A—A

M, " S E,
L | w | GATRN T g | dmer | da ¢y ;
Earthquake M | Model ) 0, d, |(dyn-cmy ¢ (km (erg
(km) | (km) # Xloﬁa) x](.!{l)ll'l:) (m) (m) (m) (m) %104 | x10%)
1611 Dec. 2 8.1| KC-3| 245 | 50 450 NQO\ON NQU?E 6.9 7.0 0 8.0 —4.79 [ —1.99 | 1.63 4.7
(KEICHO 16)
1793 Feb. 17 7.1 | KN-T| 120 | 30 20 | N65W | N65W | 0.63 4.5 0 - 3.9 2.27 1.05 | 0.39 0.29
(KANSEI 5)
1856 Aug. 23 7.7 D-7| 120 70 40 | N65W | N65W | 3.1 4.5 0 - 8.1 4,05 1.43 1.19 1.66
(ANSEI 3)
1896 Jun. 15 7.6 | MI-6| 210 50 20 | S66W | N8OW | 5.9 4.5 —6.7| —10.6 5.51 1.87| 1.61 3.77
(MEIJI 29)
1897 Aug. 5 7.7 KN-5| 120 | 30 20 | N66W | N65W | 0.56 4.5 0 - 3.5 1.68 0.60 | 0.56 0.14
(MEIJI 30)
1931 Mar. 9 7.6 | HC-2| 100 | 30 20 | N78W | N78W | 0.1 4.5 0 — 0.74) 0.097 0.03| 0.69 0.002
(SYOWA 6)
1933 Mar. 3 8.3 8Y-3| 18| 50 45 | N9OW | N90OE | 4.3 7.0 0 6.6 —3.98 | —1.66 | 1.16 2.36
(SYOWA 8)

M, earthquake magnitude: L, w, fault length and width: 4, dip angle of faulting; @4, dip direction; #,, slip direction; M,, seismic
moment; f, rigidity; u., wa, strike slip and dip slip components of average dislocation; dme, the maximum vertical displacement in 8@ (1977) ©3
the source area; dav, average vertical displacement; Sy, displaced area; FE;, tsunami energy.

width of the fault planc. Assuming that the size of the comparable to that of the seismic model. The seismic moment of the present

aftershock area one day after the occurrence of the model is obtained to be (3-7)x 10® dyne-cm assuming a rigidity of 7 10"

main shock represents the size of the fault plane, dyne/cm® and it includes that for the seismic model (4.3 X 10® dyne-cm). It

L = 185 km and w = 100 km can be obtained from is possible to understand the initial motion of the tsunami consistently by

fig. 6. With these values and p = 0.7 x 10'2 dyne/cm?, using a larger ratio of the length to the width and using a lower dip angle
than that of the seismic model.

Kanamor i (1971) ©® Abe (1978) ©9
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- ORAHERTE, ETRESIhICE T 2 — 2% 52T, MANSINHA and SMYLIE
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« Fujii and Satake (2008) (100 T[Z,
EEInTHY, HBHEEIEH, (2011)
ﬁIEL/T:o ] &éh-tl/\%)o

(1N [,

-

[CEHRBEDBHRETILOMB/INS A —2 WA LT,

r2007ﬂ5:|:»%1'“_1, =Xt & L THof 0)7’(;(9 ’r-l-\jé-l:&ﬂ:_ LiEREREZHEL, |
2009 HET7HEZRNRE L TORDS A X2 A LEHRTE LERERZ

AIR—CRUBENS, RBEEIZHETET4 X A LIFOFIZERRE LT,

\

J

2007 FEHE (Mw7.9): 54 X424 L50F)

steep bathymeiric slopes (Tanioka and Satake, 1996). Tsu-
nami waveforms were calculated assuming a constant rise
time (or slip duration) on_each subfault: 60 sec for the
2006 event and 50 sec for the 2007 event. Because the sub-
fault size is 50 x 50 km for the 2006 event and 40 x 40 km
for the 2007 event, the previously mentioned assumed rise
times include the effect of rupture propagation within each
subfault.

152° 154" 156" 158"
W =40 km
48’
48’
0 1 2 3 4 5 6
Slip (m)
Figure 8. Slip distribution estimated by inversion of tsunami

waveforms for the 2007 event with northwest-dipping fault model.
Fault width (W) for each subfault is 40 km. Gray star shows the
mainshock epicenter. Circles in gray indicate aftershocks within
one day after the mainshock. Subfault numbers are also shown.
The mainshock and aftershocks of the 2006 event are also shown
in black symbols.
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Figure 1. Study area. The thick shaded hnc shows the MCS survey line of KR97-07 cruise and dots represent
OBS locations. Huge interplate earthquakes (e.g., 1994 far-off-Sanriku carthquake) often occur in the stuEIy
area, and the 1896 Sanriku ,earlhquake generated a large tsunami. Stars indicate epicenters of these earth- ~

quakes. A tnanglc shmlﬁcanons of sites 441 and 434 by the DSDP legs 56-57. .
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Figure 5. Horst and graben structures with normal faults. Subducting oceanic crust is cut by normal faults and horst-graben
structures develop. Vertical exaggeration is 4 times. Data were muted around SP 2550 at data processing.
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