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[Seno and Yoshida(2004) )

> IN—IN—RCMTAHAOSEEMD, 1977~20014FIZFKAELI-MwI0LLE, FEX20~60kmDEETL—FAELZMEL, BIEBLTLS,
> HEREORKIZ1994F1LEER A FHE(M82) THS,
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(MHHEHFRDEBFIL—FAHE FHED
[Seno and Yoshida(2004)] BUEETL—FAE D —E(Seno and Yoshida(2004)) —&BANEE
Region Date Epicenter My Depth Strike/dip/rake Age (Ma) Upper plate
B AN NI W A —
ﬁﬁﬁ"] (\Ef:iﬁ (= 1 994¢jt;ﬁﬁi event N “E e © O stress
N == g ° -
7R (M8.2%) P TL— it Fros
1 Hokkaido-toho-oki 4 October 1994 43 42 14681 83 33 158 41 24
== = 3
BELLTHRARBETHD, R — T
v = S — e 2 Kii-Yamato® 7 March 1899 341 136.1 7.0 45
KRRTIT=Fa—F 3 Geiyo 24 March 2001 34.13 13271 68 47 181 57 —67
4 Geiyo® 2 June 19035 34.1 325 72 50
5 Hyuganda® 2 November 1931 322 132.1 71 40
S. Mariana 164 G
6 Guam 8 August 1993 12.98 14480 77 45 238 24 82
Manila 22
7 Manila 11 December 1999 15.87 11964 72 35 112 13 —-169
Sumatra 66
8 Sumatra 4 June 2000 —4.73 10194 78 44 92 55 152
Vanuatu 35-52 G
9 Vanuatu 13 July 1994 —16.50 167.35 25 272 42 2
10 Vanuatu 6 July 1981 —2231 170.90 58 345 30 -—-179
N. Chile 48 G
11 Taltal 23 Febrary 19635 —-2567 7079 7O 60 16 86 —78
C. Peru 44 G
12 Peru 31 May 1970 —-918 7882 79 43 160 37 —90
El Salvador >37 G
13 El Salvador 19 June 1982 265 —8897 73 32 102 25 -—106
14 El Salvador 13 Janvary 2001 297 -89.13 77 56 121 35 —95
Mexico 10-17 G
15 Oaxaca 30 September 1999 1570 —-9696 74 47 102 42 -103
16 Oaxaca 15 January 1931 16.4 963 77 40 90 34 —90
17 Michoacan 11 Janvary 1997 1834 —102.58 71 40 175 18 —28
N. Cascadia 10 G
18 Nisqually 28 February 2001 47.14 —12253 68 47 176 17 —96
19 Olympia® 13 Apnl 1949 4717 -12262 171 54 14 82 -—135
Alaska 33 G
20 Kodiak Island 6 December 1999 5735 —15435 70 36 357 63 —180

3 Hypocenters and magnitudes are from Utsu (1982), except for the depths of the 1899 and 19035 events which are estimated in this
study. Magnimudes are referring to the Japan Meterological Agency (JMA) magnitude.

h Hvpocenters and magnitudes are from Baker and Langston (1987).
Hypocenters for other events are from the Harvard Umiversity centroid moment tensor catalogue (HCMT). except for the depths by
individual studies mentioned in the text. Strike. dip and rake are from HCMT except for the 1993 Guam event: Tanioka et al. (1995). 1965
Taltal event: Malgrange and Madariaga (1983), 1970 Peru event: Abe (1972), 1931 Oaxaca event: Singh et al. (1985), and 1949 Olympia
event: Baker and Langston (1987). G abbreviates gradient i the upper plate stresses.
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[Seno and Yamanaka(1998)]
BiER OB ETL—FRHEDIH

> HROBEITL—FEEMIZELISADKR, 7
L—rDERKNFEDHLNTINS,

> AL B AN (N.Honshu), AL F Y71 (Kamchatka)
RUOFEM (KuriDlX, BETL—FADII A HH
37 (Neutral), B IID Iits 71 DL Hz (Compression) T
H5o

> Ff-, FEMELRLTRILBARNDOEFETL—
MIEWEFERELEOTLND,

BETL—FRUEIMOE HIREE
(Seno and Yamanaka(1998)— =B iNZE )

Arc Slab Back-arc  Slab Age Ref. Ref.
Stress Stress (Ma) (slab)  (arc)

S. Ryukyu C T 45 (1) (2)
Izu-Bonin C T 150 (3) 4)
Tonga C T 100 3 &)
Kermadec Cc T 90 3) &)
Kamchatka N C %0 6) )]
Kuril N C 110 (8) (9)
IN. Honshu N C 130 (10) (1)
E. Aleutians N T 53 12y (11
S. Honshu N T 20 (13) (9)
New Britain N T 30 (14) (15)
Philippines T C 40 (16) (16)
Sumatra T C 50 (3) a7
Peru T C 30 (18 (19
Chile T C 40 (18) (19)
Mariana T T 165 (3) (20)
Kyushu T T 26 (1) 21)
Aegean T T 110 (22) (23)
Slab Stress® FLAIELL T D&Y,

T :down—dip tension

C:down—dip compression

N:neutral IV %5, bw s,

BkitEh
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[Seno and Yoshida(2004)]
> BEITL—LEENIZEUISHDOREREL4DDEATIZHEELT-,

> BEOREVEFIL—IRMER, BEIL—FRIZEIERYAERAL, D, BN HIREAEL Fig.12(a)(b)D 2 A T D i
THEAELTLASELTLNVS, (Fig12.(a),b)IZE T A TIE, 1994FLiEER A HHE (M82><) 1993&77A0)tﬂ (Mw7.7),
2000 ERTFSDOHE (MWT.8) ZEMNFELEL TNV, ) X RRFIYT=Fa—F

> REGEBFETLU—FAMENFEELTOAELFig12()dDRATE, BETL—MIERBAMMEALTWSIGEED, HIHLE, &EF
TL—krAIC q:'_Ldel:\ﬂ%ﬁ?fL‘éiﬁAfﬁ)é&LTL\éo‘—*Lba)iﬁA SO ERDEHNITHLNATUZAAR-NTLNS,

(3C@kHIZ, TThis case is
seen in Sumatra, Manila,
and E.Hokkaido. ] D ER & A
Hb.)

i (a) Kyushu, Cascadia i (€} Bonin, Tonga e -
7“5 ; : : :I ~p— s \\
iﬁiﬁfmxifgb?g; i Compression+—— Tension : ; . : jt;ﬁﬁ&ijtiﬂﬁf‘i’ ;jEH :
L LPE —> s — | — | RAEBEIL—AORSH |
: ' | | REISEVS RSN, ;
i b | B AICEREREAGE
i . | | HELTULVELY (Neutral) o ,'
i (b) Sumatra, Manila i T
;”:/ﬁj_ (:F%gm) ‘j: (b) 2 4:% Compression i <— ijt = Kam‘j: (d)
PFEINTLD, [ [ZHEEEN TS

e m e

Fig. 12. Relationships between the slab and arc stresses. The ndge push. slab pull and the fore-arc collision force are balanced (Seno and
Yamanaka, 1998). (a) The slab 1s down-dip tensional and the arc 1s tensional i the back-arc and compressional in the fore-arc. (b) The
slab 1s down-dip tensional and the arc 1s compressional. (c) The slab 1s down-dip compressional and the arc 1s tensional. (d) The slab 1s
neutral in the stress state and the arc 15 compressional. In regimes (a) and (b), large shallow intraslab earthquakes tend to occur

Seno and Yoshida(2004) — &R inZE

Dwitdr
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[Kirby et al.(1996)])

W7 I3—SA X HBEDREAN=X L \
> BEIL—ME BETRAACKEICTAICHITON, Z0ROBETEOEBEIL ORI TEMRBEOHMENRLET S,

> COEMEICE, BEASERAICIERLEAADIITHHLIN, ELoBIERMA0° BECLLCBETL—MRELLTAEN60°
BE).

Arc Volcano 55y
Basalt / Ofiliter Trench

100
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[ | l

300 f
BE T I3 —FARIZBITBTL—FrDRUTAUT I KB EMBMEDRELBEIL—FAMELLTOEEE)
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> BUtARIE Y HRALMA RIEBERI) LBE(FEHEIDCIE, ACATEFEFITL—FIEARAATNS, T
ZTNOMETIE, MEFREDRRKRESOBETL—FOIGREEIZHELUEARONDION, HiEADIERA
BUBYTILT DESICEENROHOND, FHEHRBAEHI1ZI1SE)

> HRMIZRIGE, MARABETL—FABEORRRIEL1994FILBBRA HHE (M8.2) THD,

> R ALIBEETE, BFEIL—FRBERVSIMEIORE TIREISEVAALNS, dLiEE (T 5 [EHR1ER
DREGBETL—FRNMBEARLE T HHIBICR SN AHDIIXL, FALH A (RIL BRI (FREDOKEL
BETL—FRMESRELGO B ICR SN 5,

> IRARAAEBETL—FAMEE, TOI—FAATEL-EHBOBEBEEZOND,

2. RAALEBFETL— AR (TIE3—F1 XHR)
> BEIL—INEBEILILAACKRICERBAREET S,

> INETHONTWBEMEBD 7 VA—S4 A MEDZRFEIL, Rt A OEBERAITHRAELIZ1933F=
e DHIEMS ) TH Do BRICKDIWENRLELLD, HIEICKDIBEE LD LGN 0T, FHRHRAEMIE
15H)

BHe=itEh
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Y

Bk A M SILEE T, BEINSERICEN > TEARAAREBBETL—FRNTRETHIHEIL, ZFERZHRMEEHAL TS,
Bkt A (RALBARIN) Tlk, TE(DER) [ZEERTEE (DCE) DFEFAERT, MIVTADMENRELTHY, TORKRREL
2021 R ERDOME (2.13#E) (M7.3) TH D, —F, TE (DER) TIEIMIZBZSHMEFRELTELDT, TOHRAIRIE(L20084FE
BEFERARILIDOME(M6.8) THD, FEDPLRXRNMELLTIX20011ETH1I0BZEFDOHE(MT13) ANZ K THD,

JtiEE (F5I) TIE LEICEEATE DER) QEBNERT, RRBRELTIT1993FIERPHE MT75) A H D, =, FEDY®

ViEWOHEELT, 199445 4L E R A ihiE (M8.2) B’ 5.

TIOR—ZAXADMEELTIX, 1933FE=[EHFDHE (M8.1) RFEELTLNVS,

Bt FIDOELEETL— R E

FAetth 77 (RAL B AIL)

itimE (F &)

2003 FE BB FDHE (MT7.1)
2011 FE4RTHEHE DD HE (M7.2)
2021 FRE R D E (M7.3)

(FREQRECHMBETHMSONTUELY)

2008 FE AFEinFIEDHE (M6.8)

19935 8| B% i ith E (M7.5)

20017108 ZEH D HE (M7.3)

1994 JtiEE T A Hith = (M8.2)
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O HELDOPENME
Ui EETL—FAHE]
® 7IE—SAXHE

39.0° fr—t 39.0°

O 8.0=M
(O 7.0=M<s.0

O M<7.0

37.0 37.0°

147.0°

300 km

BETL—REE
GE&ASAALETL—FA)
(DCE :Down Dip Compression),

THBETL—FAEDERSf

B —rARE
GRAAATETL—FR)
(DEE!:Down Dip Extension)

EETL—RE
(ZHALTL—FR)

KMBHTEIRRTIZES

MEREDZATRHDERK
(M EREAEHEAERER (2017b) IT—EBNNEE]




3.3 EEDDEEITL—FRHIEDFH
(2)KFEFITL—FTCRETHEBFIL—FAHE

FIEEERSE (R2.10.23)

AM1-1 p29 HBiE 30

[Kosuga et al.(1996)] Tl&, Wit ALABETIIZEFRHMEDO LE AUV TERDFFHIC

EARVAY SVt S

LTS,

[Kosuga et al.(1996)]

& Fih AT, BEITL—F EETHRAET SDown-dip compressionDHMEHIEETHS,

& ILEBETHE BFEIL—FTERTHELET HDown-dip extensionDENERETH S,
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[Kita et al.(2010)] Tl&, LA R VB EICHETEBFETL—FAMEO LEETEOFRERKROFEEZRLTS,

[Kita et al.(2010)]
& ERFEINHTKY, BEIL—MAMEDZLL, —EFFKHMEOLEERUVTETRELTLS,

¢ F-, LEETEOROBEE (ERE) ICLHEDRENRLNS.

V RERFHRER
h n

Fig 2 (contmued ).
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IR SN sr E B E (— &R INE)
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[Kita et al.(2010)] T, FICTEHOMEDFAEKRICITIE—HRENREDHLNLELFERLTLVS,

[Kita et al.(2010))

¢ LFEOHER FIlMEIZPPZNE00, £EICh->TERBMIZIFZIZ—HRIZHHT S,

L 2 %«‘nl *“IL,'Fﬁo)im (&, ZEREIMICIE—HRICHML, LEBERES, B RE, RABEESRICAGND, FEIMERILARIIOR
BETIE, FS120kmLLE D T EH O HMEFREITIEETELY,

* ﬁﬁsﬁﬂﬂ (X, TEDHMENRET SHEICHLND, BILILE (ALFI0~4E) TIXFEAEFTEBHARLSNLLY,
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[Kita et al.(2010))% ¥ FE X H&, Down—dip Extension (DE) DI AEMEWILEE T, R AICHERTHREORESLTEDOHMEINFH

ETLHIRENDHIEEZOND.

[Kita et al.(2010)])
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[Kita et al.(2010)] Tl&, DCE!, DERIEELZDOMIE (LS AP EEBA TN > TULVENZEFIERHEL TS,

[Kita et al.(2010)]
¢ 2003FEFIWEPDOHE (M7.1) BRTM1993FFNKPHE (M75) DELE LY, ZOIRIRIXIEG NPT ETEIZCETES
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[Kita et al.(2010)]TlZ, Rt ALILBEDBEFTL—FNHEORERADIFEAESIREELT, LBEICEITAREETL—ID
DK A IAHEIRTFEL TS,

[Kita et al.(2010)]
€ Unbending[ZkAIG AL, BAL A LILEBE TEWILZULD, ZAXZKBIEHITENDLHLIEMD, ZT85E
DICADEREHET, CHAPIIEDMEISEVNNIEENLEHESNSD,

& EHAFIEDOUNENRGLHREE, LBETTATEEITL—IAROEARAAZLTNDIEIZLDE/NS
A—ZR2DEDEWVCHLEEESND,

K1 EREFVE AN MNOmTEREEEA TRCETERAE, ARADYUMNLEYEENNSN=OHFAHEL,
K2 SMEARDTL—rDEARHRELTLU—MERBERLIZLDT, TNAREVFERARALZBEETL—F, THHLEEETL—LOFLEDREN

A, EHRHBREI L ERERCILOT, TIAKENBEAADAIREIL —h, TEDRRRIL - ORLE
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; (i} A _"w"—
e
ijhﬂﬂjﬂ_ / f’/
ﬁg S ,xﬂ _410km
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[Nakajima et al.(2011)] Tl&, 4.7#hE

(M7.2) DAN=XLBEICDNVTEELTIS,

[Nakajima et al.(2011)]
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