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L— MERTOT RIS @RI ZRTEE AEERICHEBE L TWD D EBFEIHNT
7= (flZ1E. Yonekura, 1975),

UTHE MBI HITE O @ Sy RAESKAE T — & 0 B 153 B AU 7= MU B O NLARRY 72 I3 12 3
&, MEIERIEWIE O X0 SR~ v B M ThR D LD IC o TE R (B - R,
2010 ; ¥ 2-1), 2D X HIC U TRRE STz BHTE OERFIECENL O BREMER En |
WO FE - FAEHUE ORI & ORI RE STV D, FEIEA (2011) X, FEYE
b7 WA DI R I AR O ST Clid e <L T L — MERHIE OB
ICHEISIZAE U7 MRS T 5 LHRH L T\ %, 72, M~ REEFME~ S0 0T K IEIS A
1T COREEMSMRIETERE T 2 FTREM: (837K, 2010) R0, =7 IR L 0 O LEHER O
A A AL R W A T O AR T AV IR SR E L TV D 2 L L bR S
T2 (FEIED, 2011),

S OIE, &Y BRI R R I, W REB ORI B G- A M I T E o 17
ERER S, 7L — MERDPOLOZIERE L L TR b Tn5d (B2, ik,
1980), Bl x1E, =7 YEO RO BRI ITRALER OEMEE S S LT D
EEZONTEY (MF, 1990), F7= IR T MM HOUREIE S HEE S,
1946 FEHEFIFHEHITE & OB (Kato, 1983) OWEREE: O /5Am & OBMR (WS, 1988 ;
KH /MY, 1994) BRIBENTVWS, ZUbid, Wb B TISEI 75 O TidR
<. 7u— MESHEICHE S BIRIVZRTER) & 72 STV D,

(2) thTHEE

1) FL— O

T4 VLT L— NI, AASISOBEAICAE L, M NT T BEIlENT 7 Bl
R, 7 0 U E i, ~ U 7 . Bro/ R E IS SO ME T L — B
Thb, 74V ELHTL— NI, BEE T 7 T, UEYERSTE - PR HAD FIC
HAHAA TS, BT, BIEE U - <5 AL 76 smih EEims) min
TO7 4 VAT V— MiE, BUEOAR LS A2 IR (E5E) & LT 15 Ma £ THE
KEFT TN EEZHNTEY BlZIEX, Okino et al., 1999), JELEE & ~TH
W L— EBEIHAA TV D BN RERFHATH D (EXDIK 1), TF. W HAD
REBGCRIHE b T 7 AL DU TR, 74 ) BT L— PEARAITE S BERHIEED
AH = A LD Z EHRE LIokkx 2FRABIRITONTETEY . KV EHMAH
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RGBS THEE ORI G2 S22 dH 5, LT Tk, A HARICHA B 2> T
T Z OHBO M THEE DRI OWTHIRIZE L D D,

FAYE N 7 7 JE0 OWHE I ZRERT CREEIN e TREE 24 L TR Y . & ORIEIRED,
WREAERHE OB O 7 2 v b () RO, Sk ERMER AL ¥
—VORRE 2D S BAEEMESER S TS (B IE, i, 1990 ; Wells et al.,
2003) . HEIRIZIS T B B A TR E D —o & LT, HILHDOILARALNET b5,
PE O LeiEs (Kodaira et al., 2000) CAEEFIEA: (Nakanishi et al., 2002) J&
BWITHRT D5 NTHRZ AW EBEREOR R, 25 OHIRO TIiE, thAATeifgil &
BN AHEDRFENDH D Z LR SN o7, F7o. EIMNEECIE [$ENEaE] &
IFN WL O D BNIFAET DA, FEHLS TIZIE AU HET DyEse 3 v R Lk A
ANTVWD (Kodaira et al., 2004) . —75, WL, BRS80S 2 /R - ik
NEE CIab D BB ER AR NEET D Z LR SN 7- (Kodaira et al., 2006) ,
WRSR L, S CEEEO S AV MERE L TMESIT LR TWAEFITH
V. Z OB L OBRNER ST\ 5, REFEA T, MEEREORE, 19444
W TR VA ML B D BRI N I 77 L — MR ST 2> & D4 I @ SFEAE T 5 Z L 3 S
Mg o7z (Park et al., 2002) , WEHERE R HIEE R AREIC 81T D S I T8 DTS B
MEBCHRKEOTHICEETH S,

ek, R HARTICHEAIAT 7 ¢ U BT L— RO - FIRE, BRI Js 1T 2 M
BIHRE O EES N THEE STz (B IE, IR - KM, 1985) . L2osL, 7
FAAROE T L— &7 4 VBT L— b OB THRAET 2 HEITD RN D,
REINTWIZET MRS < BONZFHHOET M E EE->TWe, —F, i
TSR A ORGSR D DIRAA T 7 L— N OALEDHEE STV 08, — I
BRI » 72 ZR TR RSO TH 512, Baba et al. (2002) Tk, ##HETO
AT LR 2 22T 5 & & bl BEROMERB S MZ2HEa L. 7«
UE T L— b RRIOSERKZER L T\ 5, £72, Hashimoto et al. (2004) i%,
HHIEEHTE & WRIRE D 7 L — MRIRE T VOB EIT> T D, CERRHEE 2 Fhi
L7c T30 - SREIYE - FEVEHIE OB PRI 7E)  CEA20~244R ) COREERT O
FEF G H A D UEPRIZ 2N THRARAT 7 0 V) B U7 L— MM, WU ER 0@
T OWEPERE D B L FEOIEEM R O BB & CIUN « /3T A OV Hg~
EEELTWD Z ERH BN o0z (FEIEA, 2011 ; KI2-2/8), Z OERBH O WL
IX19684E D H FMEEE (Mw7.5 : MWlEE— A > b~ =F 2— ) OFT 0 ki &
HLTWD (K2-24), £z, Uil - ST ARSI, JEENC S CHIRR I O
BT, 7 L— MERD D ORI RN E WV I AR LT D, 2 b Ol
HERICESE BE, 7L— MBRET AV OSRETBED b TWD (BlZIE, hiEiE
7, 2012),
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Fio, BRIV T, BB HEEBLRE OB T — & & AW T3 it 23 e &
NT&E, ZOBEDOE VBB TEONTT —& & AT Lo — Esdghr (5213,
Shiomi et al., 2008) CHUEWRIHE M€/ T 7 1 ik (BIZIE, Hirose et al., 2008)
BREWC LY WS T 7 BAATL T 4 U BT L— NI BICE AT MR T
KCTHDHZ otz (K 2-3), ZNETOMITICLVIEBEINTET VI VM
HIZIEWTFED b0, KRIEIICIEEEL T 5.

ZOEIRT L= RRORE BN E . Bl T 7 TRAT DHHERE KR O
FARITIT, BMOBRRHH EEXONT VS, B, HEE & BE i O =R
DOEEFAHTICH S 3 205 S A JAGE R IC R8T 5 7 L— MERIZ OV T, flx
[T Ide et al. (2010)ICL > TF L — MEDIERIN SN 572 L, BIELHER I T
5, ZOHIKIZE T 2EEMA 7 L — MEIRIX, B b T 7O OBEER B KB O A4
HAEBFT 5 L CTHEHETHLIN, FLEFSIMASNILTE AT A% bEANR
T - R LETH B,

2) T I7BMRBRUSIEEETE TOBERAIEE

FYE b 7 7L TIE, FEA ERRGEEREIEHE (I0DP) o—BR L LT, 1944 F IR
B O EJFIK T 5 REFFIEL T, FEE b T 7 MBS AN OWEIEHI ST T & T,
T, b7 e NS EE (Park er al., 2002) fRIETCTOMRHNICLVELN
TefE ROV TR~ D,

LODP %5 316 YfidE - B b 7 7 MU A R I FHE C ik, HERVRIREN (BX
TR | REEHEO KT IEIE O ek K OV T TS 5 7 L — NEERBIE S|
a7 EFRRTHZ LIS Lz, Z20aT7 ICEENTWAHEEYOBELTICET 5
W a4T o 7GR, ENENEREFITK 400°C, 9 300°C £ TIREE DS LA TR B S
DAL, TOEBNET, 2 TICE D WIE T OB ®H TR0 ISPE S BEREUI L o
THERZ SN EB 25N TS (Sakaguchi et al., 2011a; ¥ 2-4, X 2-5), Z
OFEFBRCTEATRE AT, T 7EMFIEO T L — MNERWIE CEET D OIEBF
BRONTZETH D, T EOERMITIRER S OO, BE LA OWEEHI 57
e 5 RSEPEI IR OBRIC B AWEE C . VBRI E C LARMIAS 50 m FREEK RS E) L
7= (Fujiwara et al., 2011) Z& T, HELVEWEHEA GO L2 L E2EBET D
OB N T 7 TRAETIRMBEIZBW TS, NI VHEIHIE TRERTRVNELS
ZEIZE Y, PEROMBELL OB NAE LD AN H B,
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3.

HEED

(1) BEODKEIZDINT

1) BREEROHDHME

BNITHEA & o TR RICHEIKA + B TR L7Z mE R I3 CARGLE D R ST
W, E7e, BOBIERTE E TR PIC b AR RRFHREE 5D, RN
FOREERE I ER3EBHIFER S v, TR b 0 IR LB AS DI A HE & 7
2ENTE7= (e.g. Ando, 1975),

FESIGRERICH D & 684 4ELIA, FEMEHIER I IORMEHIE & ORI HEO T, 684
FAR CRR) HEZED D2 & H ORIOMEY A 7 VR EUTZAREMERH D (T
D2) , o, BEHE CRREBHEL 1) 13, MEHE L ORFEELED T,
TOFRENHEFH SN TV D 887 AFFNHIER LIRS, 1096 4Fok B WEHIE 2 &b 7e &
b 8EIOHEY A 7 VB ECIHREMERSH L (EXDOK2) ,

684 FEE. (RIX) HIFR, 887 AF{FIMIGE, 1361 FIEF-HIFR, 1707 EFIKHIFR, 1854
FELZECTE | 1946 FERETIHE O K FVERIE L, EEOKBE OHE | @A TEE Ok,

ERIRR OB IL 7 EHET DR LD, 1099 ERTFIHIE L Z ORI KT
B8, 1096 A7k & B HIE ORIE S 1707 45K B & FIRES, S OEEE T
FBATOEREIE S E 2 v, De &b 11 ek 0 ISR 4 L2 2 &1
HEER SN TV D, MEEORIE TIE, TFHE L EAHEOM &, oM &
D Th 2 MRS, 200 FREOHR TRHENIHVIEL TWD K IICRZ D,

B E ORI A BT & T BT, ST B R0R0E < 72 D 7w RS I
TIHZRWH DD JEF R ORI L IXRBHCREA L TR Y . KEME, EF
HisE, 1498 EPNGHIGE, RKHIGE, ZBHE, MAHERHERINATWVD, Z0)
| FEoK MBI HE - FEEOO W T O BRI — B IR Uiz 2 AR T (RIED,
2010), FE#E b7 7B AT R AEBEOMETH S, AR (RE) HE, (it
B IEEHIE b FOKHIEE & [FARIC I ORI — I LB CH D & Sh, kK
RHEICLZOWRERH D (A1, 1999),

BEDOKRHEICANT, J 02 0 ST ORMOX G & LICHE R 7 71
WOKHIETH 20 E D 0, L7728 ~ 7 7V OHEOLAITIX, & OfgEN & 2
DINZDOWTOFRENEEIZH T - TE, iTORHRICTE L TIEFIT A (1999) | A (2002) |
F% (2003) | SHEDARRITFHESE (2003) | Ishibashi (2004) | #&7# (2012) 7g&
EBEIZ LT, £, FMEO~Y T =F 2 —F (M) OfEIFFHE (1999) #8HH452
L& Ui, 2L, imRBINTOID X D IT7 272 1885 4F L W AT IL, 1885 4FLL
WD b DIZHAMEFEMENE D = & DD 1884 A LLATD M ORI TAZHEMEAME U & fllT L,
INEMO T, B~ 7 =F =— F (Mt ; FIEs, 1999) 20fFL. 2T 528 L LT,

FAME b7 7 TRA LR B 2 KHIEEIE. 1498 FLARRIC OV TIE, 5 RO HIE
PA I ADBPMENT NS, ZhDOHIEEICOWTIE, BFEITES - RARFZEE 5 2 1
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F 2., BHORE S R OEEOSANSHRE Lz, REICE L X, BESMMONRE—
IEEICW T HEE (D5FS) NHUERICRAR > TWDZENMBNTNDZ LICHERL
77

1498 AEOMFE L Y BIZEEHE b 7 7 TRA LI FREMEN & 2 R RIx, BAEHFEA B
DREIN TN D ED T AERIOHET A 7 ABMHEN TN D, 7272 L, 1361 4
X v aiOHEIZOWTIE, ﬁﬂ@ﬁm L AMBEDORIEE Ui ERFEEENE N &
Db, HIEEFE A O EIRE I ITE S 2 Sl L7, o7, Z ORI oI
OPTM\Mﬁ&ﬁéﬂf%é%@:@ofﬂﬁbﬁo

AR CIEFHMI O SR L LcED 5 b, AR (Gailg) R, CFf (FiE) HiE, ki
(%ﬁ)m% Hefn (FEvE) HhgR, O (BEE) MR, WHSORVEHER, BERHUE, Tk
5%, ZBORIG - ZBEEHE . IEFRE R . WEFIR R O K R O REIC S
Tk, LTFICH LWIEICEEMZ R T & & bic, BIRICHETE LT,

1944~1946 “FOHEE (W HETIEME, MR IEHER)

TR RO R ICTAE L7 1944 42 12 H 7 B WS VAR 2 OF 1946 4E 12
A 21 BRI, §5 002 5 @I T CORTER Ol A, IR H,
HEVE 72 EOMWETE OJE WA KREWHEEEZ 726 L,

RERN SRR AR I, HEOY, AT RV D R R O KRR Ao T (
3-1) o HEOm ST, APERIEBIRETE ~9IniZE L (H5E, wm)o%ﬁ5%
FAY LA b & Ap o TP, STy o048, ACOhe B RGO SRl WL AR £ Cown R
WTH DN, :F?<5%%+Eéakij:é:iﬁ<>f:ﬁubﬂ F. SEESEMEBE ORI, EEN
RERBNTND (KERIT, 1968 ; [X13-8) , ZOHIEIL, $%ikd 2L AUEE & It
L TREDORE WA, RO S bIE» o7 & STV 5, AEREHIE X
AN M 7R C I R BUROE MR O RIS O — 3 LR L2z o 72z gnhates
FEWEINEV S E LTHESR LD TH S,

WEFIRAVEHIER ClE, ST B BRI BRSO R R a2 o7 (1 3-2)
DU [E B OS5 O RN R Tl B O@E Six4 ~6m i L7z CHE, 1974 )
M, 1977 ; ¥ BORZETTKREE, 1948) o L 5 5344 LA b & 72 o L fEBAIE, LN DT,
VU EI G - FER, RO B K O - I E - L O—EBIC KDY (RGUT, 1968) |
JRHIC B 6 S3MY LA E L oo b b o7z (FRRGE, 1946 5 1X3-9)

A i o B v M 5 % ONRFN S TN EE LS DWW, 35 1 BRIC28 e K 5 1S M S B ot
W, HEREIGT — 2 % i fix OFRIEET VOHEENTHh TS (¥ 3-16, [ 3-

17).

R D DEESR L OB A, I AR B O RRERIC IR SV CHEE S Tz
BRI L OEBRET LV (X 3-14~K 3-17) WNTHEE SN- M 25 F 2, 1944 F RO
1946 FEOHIE L, TN A EEME (BEI%RC & DAEZ LI L TE Z o 72 KHE ;
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1944 FERRFOAFEYEHIER) | FVEHUE (BEIKA & BAHEZHNZ LT Z » 72 KHIE -
1946 Eﬁ%uﬁ@ﬂﬁ% Tzi%;é LRE ém‘:o (FXDH2)

Téé%@ﬁﬁ% Ry ﬁ%%@ﬁﬁkbtoﬁﬁb Wﬁ@ﬁﬂ . ZiEK
ﬁ@% ERLB AW E L VBB N ENEEZ LN TS Z b, %ikd 5 1854
EOREOWHFEIZBI 2 ORSECBRESM LT THLEE L,

1854 O MEE (ZERIEHIE, ZBEEHIE)

1854 4F 12 A 23 A (LBOULHE 11 A 4 B ; ZBOREHIEE) K O 30 FEHI# O [H4F 12
A24 B (A5 H ; ZBEEHEME) ICKHERSH -7, %ﬂ:f PR o w o 7 i
DTHETHELE ST 2L, FHTEER LN E SN,

23 A OHMEHIEE TIZ, TEHEA O B £ TORTPED R 2 HE A #7223,
W S BIEE (B £ COFMMTIE, TOEIONAMIXY 7 AT & BRI
WIFRFEE R O & vz b (M3-3) , ZERO *ﬂfi&&@%éilOmt
L7z (BAIE, PR, 1980b) o R 5 §54H Y L LI o 72 LHEE STV D I
FOEP g, Tty F T O KRSy, ROBHRHIG O TH Y | EE 6 1R 6
GapEET! ’f;of:&%ﬁffénﬂ\é%ﬁl TOEEE R (SR | T O RO —ER,

&U%’“?T(E(@J& s EINEHA R CIIRE 7RSSR b b D L sh Ty -

5 (3, 2003 ;5 X 3—10)

24 H OFEWHIETIX, SUNBEE B 722 < & bR I £ TORTER R 2
BT (FIZE, BB, 1980b ; 7238, AL HERIA A & Dﬁ ZoOWTIE, 23 H
OHEIC KL D & KBIBRNETH Y, 22 THEHREN TRV EICER) (X 3-
4) o HEE o> S IR 0YE O KSR 5 B ONEIRAF  AVE O Ao B (QFT 3. 4~8mliZ
L EHEE SN TS, BES BN FIZR o7z LHEE STV D #60HIE, UE %
U IUN B 2> & RE LT | TS F OV TH Y | B 6 1R NIX 6 59/HY & 72 o7z
EHEE SN TV AHHEPHIL, mkn, (8, S, LA RoOmERR ETh D (TS,
1989 ; 4 3-11) .

@é&@ﬁ%%ﬁ&o SRS é&@@ﬁ THESOTHEE Sh BRI L O
BRET LV (IK3-18) | WHEE SN2 MIZ LY | 23 H OHIZRISRMEHIEE  (RBOR
HEHIEE) | 24 HOHE iﬁ/ﬂ}f@ (Aﬂzﬁﬁiﬂﬁ %) THDHERESN., B TIHEEE
E bIZIFEEAERE L /e 572 2 F 2 b7z (Ando, 1975 $Eﬁa, 1981b ; Tshibashi,
1981) (FEXpK2, X3-18) ,

RE. REFEHEME T, BRFIR RS S DU E R O B COH O S 25E
Mol Z & EREEOEIR COREIN RN e En | FEESOH o BB XX 3-

LIZRENTZ b DLV AN ST FREMERH D Z L ITHEERLETH D,
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BURR: BEFO S r i AR R OSBRI YR AR L DV T

% 1RSI £ DI, MR EE . RN T
— 2 &AW iix OREBFET NV OHEERITHh TN
%, (X3-16, [X3-17)
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1707 FEOHIE (K HIEE)

1707410 A 28 H (K410 A 4 H) ITHIENH - 7=, BT A ELEH#IED
FAEFETIH, ENTRAE LS ERKEROMBETH -,

Z OHIE T, R IR CLPE CIX B HIER L 0 B S @ <L WD DR
B (EmR) £ TOFBTIE, £0m IS ONMIELEHEHE SRRk TH D, HE
VU ED B F R G OO CEE 5m L RICEL, /PO RET (=
FR) OB TIE8~10mIZET DL ZAbbolctHEESN TV D (BIXIE, P,
1980b, A LiZ2y, 1996 ; 4 3-5) , Fiz, EHARIRRESCIUVNEEL. W7 NI KIGE ©
LHFEEHE L D EE ORI PRIV EWVIFERH D,

B S TN LI EIC R o LHEE STV B EEPHIE, IR LATE T2 B e R &
DR < WA B A (BRI £ COHMPH CIXLEAEE S MREKETH D
23, BRI ORI RBORBEHE L 0 /h SV, 7o, BE 69D 6 S9N o
7o SHEE STV D EPHITIUNIGE 2> & FEHRIC K 5 (B 3-12) A3, FREE 7 HR4IC
725 T2 ATREMED & 2 G FTIE RBOREHIE X 0 < | WNEHFO—HDH THh D (Al
2012) ,

3 O D BESROIR I e R EE A3 AT R D REER I FE SV THERE S M7 R L O
BRET L (K3-12, K3-19) | WRCHEE SN MIC LD . FEEHIE & SEiED
TR — FEIC A U7 Rl b T 7 COMEL i KBIBEOHIE (FARME) LRELE
(FEXDK2) o 72721, B CHRE A R SRV & AT CRBORIEHIE
L MR B O 2 5 Z & (RHIED, 2011) | RER OB R T OB 54 (6]
ZAE, FHEE, 2003) ([ITFHICE LILPEEA T TRA LICHRIC L 28E BIRA LT
W Z EREHIALTEREY, HIRE X oOMBEORFR ClX ot HEESND
72 & BN L BRI - PG 2 IR ORRIRIGS — EEICAREE L 72 B Tt/ 2 L 3
FENTWS (IRIIEDy, 20105 R, 2012) . L7z -, @i kT 7 TlREA S
Tl ZHRRBREO KMBENHAEEZRV KL TEX L LR HLERD D L HIETFS
nd,

7B, JUMNES OHE & 2335720, FHE (1981b) 1B A D653 DEIR D
FTRY B A MMOFEIROMGICERE LT D23, R FEIRYREIE o> B [ 4 o fE3 b I
Lo+ 58bd 5 (Furumura et al., 2011 ; X 3-19) , ZD7=H, K7 T A
DOHIE L L CHIBERADFER b BB T D2 LENH D LHWT LT,

1605 FEDHIFE (B R HIFR)

1605422 H3 A (BRI 12 H 16 A) ICHEEEEND > T-,

Z OEEP IV E D B HHE O KRR R A B ST IR WA L TR o T
(HB, 1975) o (LA « #KE (1995) 1L W RENZEME DS (K 3-6) 72 & HrkhHT
FOL R HRITmD TRON TN D, ST IEL T, B o S 10 micET
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LEZAHbboltanNTWD, £, NEHIC b EE N B L=t H 5 & X
NTW3, E6IT, HMEOHWWEIEETERNESNTHS (GHEIZ), 2005)
Lo L, BEOBEREOD DT Y75 (Bl X, A£G, 1983 ; (LA « #H,
1995 ; 5432, 2003) o 72 BH e & TOAEER S HIL DORZ & OREMERTpnig L
MBI K DL H o7 & LT ZBORME - RETEHER OO, BFIREYE - i
HRIZHA_RTWRO THENo7c L 9 Th D,
BERMBEOHEHEDOFKIL, BEOTED RN ENOHENE ST 7 T4 L
WHIEE B2 OGN TER (B, HEEREZES, 2001), LavL., RIRE (FHEER)
DOINCHEPE D BGE L2203 O | BN X 21302 &0 D /il b7 7 LS TR
ELTEHE, H2D WK Th 2 TRtk b & E TE RV, Szeliga et al. (2022)
. GHE - NERHEE CRAE LI- B O AR 248 L T\ 5, 2ok, B O
L O UGETORMEIC HT- - T, BHE T 7 OBEOHEL LT, BEMBEL ST
HEEERVEAOWFEBET L E L,

1498 O HIEE  (H1IG HOMHIER)

1498 9 H 20 A (SER7 LAY AE ; 2 Y o XAFETIX9 A 11 A (BAF, FERIZRE
#H) ) (FUSTHES8 A2 H) ICHERD-T-, TNE THRAKIMTH -T2 IRATANS, =
DOHEELHERIZ L > TEHUITHEE SRR, KK E ol EREATH D,

COHFEIHE D WO, RRORER N D EREE (FIER) OnFEEEN BEEED
ELWED TR T RS, 1975) o Fiz. fltHA (1981) TR LTV HHHE D43

4 (K 3-6) IZHESITIE, T—4# KTV b 00, HEORE S ONHMITREND
/F%*EK'C@%EE#I’C IXEAI R HE E FREO LD Th o E T Sh b, EE
Sy A, A B 44 F CORPH CIXBFR R IE SRRk ch D (T - K
FEEE AT RS, 1994 5 ¥ 3-13) 7272 L. JRE LV BEIZ W T oftss
72< (FAH, 198la) . ZOEROA TN TE 20,

L3R o R D BN Sy A Jy OV FE 43 Af @ﬁ@@ﬁ gdwf%ﬁént%ﬁﬁ&@
BRET LV (X 3-13) | WNCHEE SR MICL Y, HBHETH D EBE L.,
Dmnﬁ%ﬁmt&ot&%zt(fywﬂz X 3-19) GMEl%m)oﬁ%‘ﬁ
WIRFEECE Vb OO, 1498 FUHIC, FBHIENS A L CWhicrfigiEnmune &h
TW5 (%I, 1997) .

BUGSHUE CIIAe gt & ot e 5 U B E S L O, BB COREITEARME
MEXDRZ VY, FFROT 4 U LETL— hOF LWIERIAR N LD TH A 58k
OISy (FELIEA, 1998) Z#EIRE LTHRAELIZMBETHL ET65x B, H
5, 1975 ; MM, 1981) A3dH V., ZOHANKT L H\ b 2 miEHE TIZR W ATREME S
B5,
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1361 FEOMEE (B (%) OHER)

136148 A3 H (7H26H) (EFI1646H 24 H) [ZHENRH o7,

ZOME T, BRI, mHRRE. K EaBo TRy (B, Tk,
2003) | FEWEHECTH A LHEES N TN,

FoL 161HE8H 1A (7H 24 H) MIZICHAELTWDHHIE CGBAEH HARE) 23K
MR (EVREHE) Ch D & O (AHF - 277, 1998) b Y. Z ORI
WD o T ATREVEDS iV, Rk L IR oD BB AR T O MRS B 5eSe | WIS T OGS D HE
A DOFRA TR, B O BGERBE FALRIC L 2 ERAIEIC L - T, 1361 Tkt
LETE 2HENHEE SN TS CRAIEZA, 2008 ; FFHEA, 2011) .

1361 4 £ Y GO 178

6844 11 H29H (11 H26H) (RELI3410H 14 H) . 88748 H 26 H (8 A
22 H) (R34 7A30H) | 109641217 H (12 A 11 H) GEE3 CkE1)
1L H24H) RKOV109942H 228 (2H 16 H) (k3 (1) 1H 24 A)
W2, ENEHUEEUE TR T R R 2SR A U2 FTREME IR & o 72 & OFFZERR 23 R &
nTns,

IS OHIER, MEHE ST R REO RN B LT S he, R, M
MIZBWT, 2N OHELSMT G FTEH-E T BEH-EN R A L T\ 5 Al REMEIZ D
W, SRR TRV ENBRRE L TRy,

DX, TMOVELPLSH-TWE] EENTEEHENT7 7OMETH-T
b FOKHIUE - ZCBHIEE - BRHIEE O 3RO MBS A 7 4 LV RIOHEIZE LT, 5
ZEEN D B < 7 5 HGEHIERIC R L I3l U b A O B2 S 25 e E L C Ui
W, FEAEMIBEAS 100 ERREECTEZ Ao TV A DI ThH, BEIF U ¥ A 7 OMERFEEL T
WO DITTH2RV, Flo, FAMBELED 3 ENCOWT | ERIZ ORI R L > T
D, BT, WEFIHEEHE - FEHEO 2 HEBIX & 5 b 2 LA FEAE U7 v g
VS & LA CHUEDS NSV, 30 R O IR Tt s L 7o ZBORIE - FVEHUE LR )
BEN/RE L, FEEED 2 BRIOIEEL D IZNT L EOMERFEEL TS, E
KHEIIFE LSO L UENA E TOEENS —EIcT a0, Zod
WRENKE Dol BFZLWEHEOEO KR BII LB mEBHER LV K& 8
ST-BF O PRI O TFE & LR EHE K 0 IR o 72 2 E BRI L B0, TG
MO RTIE 72 & CII LB IR O £ 5 Ze Ml OFEHLIE 72 < | BN 2B - R Mt
MR O EPEANHEE) L2 b o Tliddevy (B, 2012), B HICITE LI E#E AT TM6. 5
FREOHENRBEL, 1 PABIITE LILOFEKREKBHAE L,

FAYE N7 7 CHAE LI HIEE CREE 5 94 DL B /e o 7o L HEE STV 2 PR IE.
BN S IUNE TOIEWHEATH 5, Fiz, BE 61D 6 99 MU IC R ol EHEE S 1L
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T B FEPH I HEE 2 S BRI B £ CORTEPEUTH 0 . F K HIEERF  FUKBRK
TR BORE R I O A RO — M CITRE TS koo L HE SN D,
FOME OB /SACHB BRI 2> | FEE & R HE CRRtEZ 8t) o
BRI, R G 220 LI D EREE) FHEE CofiEEfESn D,
FEE b T 7 TRAE LZERHEO T TEAMBOBREOHENRKTH Y, ZDOHIK
i, EMEE S RIBROE S OMAETTH S (FHH, 1981a, b) o WIFKO FHHIC
DUWTIE, LBORIEHE CIXBRE £ C, BSOS TG R G £ TE TemTREM:
N5 (MEMRELES, 2001b) .

JEE 1 REERIT £ 2 MU O BRIk O Kk & X, SRk & HIBT 9 B 4E itk o2 o
TR RN OHER S NS, TR TIZE RO & OMEDC X 59055 056
O, B O ELHWEO A2 LD B HREOHEENTTHETH 523, i pinZ
HEHIEFICARL, FITHRICE LTINS G 5 5 FEHITHE S NEBIR S
NTND, 2O, FELHEFIEIC K D2 HEERBRITIIBRARH Y | BEFEOMIETHZ
DOHEERBRINIH DBREOIEL XN H D, £, BLREKOFRFIC LY | BFREE
NRESNEHELH D, Flaid, #65] (1999) 1% 1185 EDOSHAMEAFE 7 7 0
WETHD E LA, Wil (2000) (280 HAULEREEI /A0 T 2 FEEE I 74 T 7 0
X FH W7 fig <0 LLAUKT IS TR BN L 5 L HERE S, BHEEE CoORMERERAE D ZhE X
a8 21556 Tnd (Kaneda et al., 2008 ; #EFMAELZES, 2009a) , £7-.
BEEMEITEEMECHD L INTWD A (B2 1F, HEEFIEZE S, 2001) | mHE
WTHoT- Rt b %D,

TSRO H H MR, 90~262 ORI (LFLOBEMBELZRV-ES) T
FEL TR, TORRBITITESDERRKREN, o, BRIBKOIEB Y IZONTEH, —
EDRFEFMTERD DENENOMBIZ L > THRENRER D, ZOZ L0, Wil ~T
T TR 228 E —  DWERREL DD ENEZBND,

PER HARNEEDHIEN OMBISENICIER T2 &, MEORWE M T 7RV ORHIED
AT (B 20T 30 AE[IR0 50 4B L E% (B 20F 9 AR 10 4[] IS KEDOME T
e RSN LTV D & D IFSE (] 212, Utsuy, 1974 ; Shimazaki, 1976 ; Seno, 1979 ;
Mogi, 1981 ; Hori and Oike, 1996) 23% %, HIZ. FUHHT & £ DOJEILIZI T 5 HEHE
B, REROMIM AR L TWD LW IR (B, 1996) bbb D, M7 RRELL Lo
EIE. 1860~1900 4E DK 40 4R TIX 2 A TdH o 72 b DD, BEFI A EEHEHIEE & ORFFn
HEHIEE OERTR 40 420 (1900~1943 42) 123 CTh o7, £z, MT7TREEL EOME
1. 1854 O ZEHRMFHIER i OV BRI R DB 6 A [HIC 4 B, 1944~1946 DI
TR g R R ORI HE AR O 1% 6 AERIC 2 [ CThole, ZO XIS, Bl R 7 70
KHUE ORI IR A ARNEEOHBEIEBINE R LI 2 ERMbA TR Y, THEOH
BIRBOFG &, BUEILREE b T 7 O KB OEEIHICA > TV % ATHEME A FE
ENTW5 (Hori and Oike, 1996) .
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2) #F - HEFOFRICE Y REShHHE

JEE SR FRARIZ 2N e S D MR, M, HEIE OB DV T - HUE I TEIC K
DR A RIS ED I TV 5,

i) EIKHEIEY

UMD B G B BT 2T T 1B 5o Hilsk CFE s HEE & 5 10895, 0004 AT LARE
OHPEHEREH DR R EN TN E (K3-20~[X]3-22) .

IO BINHED DR (FiER) EL oy FHE Tk, 823, 5004 MO H
KORBBENFARONTND, Zhb0 ) HRSFEOFEMILTIL, 36X 23, 3004Emi LA
Wb &b 7T~ 8 BOHEHERM AR SN TEY, EARMBEOHR L RREOKX
BB 72 1, 300~3504EFEEE ORI CTHRAL TV D EHEE SN TV D (Okamura and
Matsuoka, 2012 ; [3-20) . & Bic. FEEIROHE IORENBSIL, K92, 0004ERTOH:
WHER MR < | kMR Z B8] 2 HIK T B o 72 FTREME DM S AL TV D (Rl - AT,
2011 ; [¥3-21) %, JAFTNRFRTH LA L H D | ZOME1 T N7 7ICBiT 5
KT 7 ADHEERT LIFRO 220 (K3-21) .

DU E HR 2 & R £ TONRIERICI T 5384 Tid, @24, 000~5, 0004E [ D
WRRDIRIENHEE S 41, BEFE (ZHEIR) T34, 500~5, 000EFTOHIRICD R L b
9l (4005004 DiBEOUM AW IS N TS (Fujino et al.,
2012 ; X13-22) , mMEEN RO CIX, 7 HHAC AR O JBE S SIS B HE HERE
NS TW5D (Komatsubara et al., 2008 ; BEFIEDY, 2012) .

F AT B R OBHUE Tid, BEEED S 7 D HEIHERMY (HHA) OFEEDRER S

NTWD, HEAOBBIERIL, T OICHET 2 MBI Lo T, 13- 14t { MRS -

L1718 (B2 5 < RAMEE) THY, TORMKEA 400-600FMIETHD = L4
HEE SNz TRIED, 2011 5 SRAIED, 2011) . S BICZH 0 O A IT0T4EE K
HUERF LV B O RE WA IZ K-> Tl SN2 Z E AR S 7z (Namegaya et al.
2022) .

T DX ICHAEOHE R A OBERIC LV EME LTS O HSE (Rokih
BT T A) 1%, 300~600FEMETELTNWDL Z ERFALNIRY 2OH 5D, JHIIER
FEARICTR DM OIEEIEING L 0 bRV, LA L, s CIERRIEDREL H DT
D, FFEDA XY N a2k TReT 5 Z SiFEELW,

i) BRERVEBEOCEHMEE

SEFRISC . SR, I R OVEIATIRSS O 830 Clk, MM b7 7 TR IR L34 L7t
BN OWRETEWE OTEBNCE S LB 2 b D, MR o @B BREE R E Ok
R D L~V THZ SN D,

Bz IE, BRI A E B OFEIC L > T KI5, 0004121, 0004EFEEE o R
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T (R4S, 1988) | E 7o AL R ILE £496, 0004 RTIZ400,~6004EFR B O R Tt

DR LR L7z (GRAI1E0y, 2008 ; [¥3-23) EHEESILCWD,

I C 5 i 256, 0004E/1IZ 1, 000~2, 0004F1Z 1 Bl DFIA TRk /2K ED K T A
AETTEY, 1RIOZEREIT2 ~4AnAitk & SNTWD, ZAUTHIEEIZ B L 72 R
RIEEZ RET 5 EMRENTHWDEN, TOERFRE LTI L— MEROTRY
IC KD P TIER < PRHNCIT VW TG W 431, 000~2, 0004F DR CIEEI 32 = &

D EREBE R G A BRI Lo b o s HEE ST D (R, 2001 ;
X|3-24) .

BRI EL TiE D72 b ARIOMEZ RT EEZEX OB RIROHENR b5,
TAVHEFIR & FRRIC, BT RIS T E A3 1, S00FFEEE O MR CIE® L7z Z L &
R EHESNLTWD (EFEIFD, 2005 ; Fujiwara et al., 2010) ,

— 7 BB ROV LTI, MO B2 MO I L2 R EE 2 bN5TE
B L RKEOIERBE S BRFUED, 2007 ; /MAFIEAS, 2007) | BRI b5 7 O
HETUHIEE &8 L) O E s & OEEh o g b ST b (MEFREZAES
2010) ,

PLED X 51T, MEEB ORI DT S5 BIED O 1%, Je RIS - TR b
T 7HDNIZEDORIDTRIESHEVIELEELTND I EEZRLTNDA, MK
Ko TIEBERARAR Y . 20T OHE T L ERMEOFBIFREL v BV, 2
W OB OTERICIT T L — bW@@F@MF@@ﬁ#%%L1w7tb&#¢
ENTERY (FI4, 1992) | @i -7 7 OMEOKERICEAEMENSH B 2 L 2RB LT
Do

it\ﬁﬁhﬁ7’“of@ﬁ®ﬁf%ﬁﬁﬁ%wﬁéﬂ/%h%@@ﬁ%i@bf
bHZEMNG, IThHILEE ST 7 (& T IR DL ARME & i 5 2 DB fR
BHDEVIERbH D (PHIED, 2011)0

i) EEEDHEY

TR I HERE U 7o HURCHERS A 23 MG - B - A2 B K D BE R cR 4 LT
REBITIC L » TR E CEEIN THRLEZbDE X — XA FERR, ¥ —E XA
k OFE AR IR MR O A CrE7e s, MZEEho FTREMEN B W& 11X, Je st Rp ot
BIBEOMRINC L o THEARFERE 725, BARMEHRIBIZF1T 5 MG B O &K WIEHE
(MRFRAZE B2, 2003) (IZBWWTE, WA DRWERRICK T 52— XA b0
HERFRUICEE SO T, KRR OJA %ﬁﬁa?af}ﬁffiﬁbﬁ%@ﬁ% E L FEROMBI RS

OHEENMTOIN T WD, FEHE b7 70T, =N, e, =FmicknwTy—t
54%»5%%@%%%%%%@én1m5

B TIE, 0 D/NERIZ ISV TS, 000FEF OHEREY AR STV D (i

J§, 2001 ; Is%)o_ngmm@ﬁ BEtlic i < MEER 2R, ¥—E XA O
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KRR L OKLEZENRLOTH D LIFE XTI, £z, BRI 5 55
Wrkg (FELEDy, 1998) ICHEWZ END, ZRHDX—E XA M3 N7 7 B O
7= M MR £ o THERL L 2 FTREME AR R & ST D, RIS Tl R
WCHERE U7 B R O MR E N —E CTH D LIET D &, ZoD/NERIZEIT 5
S —EHA NOHEREMRITFAII04ERT, 360~3704ERT, 570~5904E/{, 730~T604E AT,
790~8204E/{, I NT50~B04ERT, 380~4204ER{, 470~5404ERT, 510~6004ERT (it
PERFRFNLARCIT X D EIE19504F & DFAR) & S, iZE3, 000FMICH T 54 — &
A~ OHERERIFREITKT0~6004ETH 5D LHEE Sh TV 5,

M (1999) 1%, BESF b 7 ZALIM CHRIS NI 2 7 OfffTic iES5& |, ¥ —v 41 b
HERARRR 23 150~6004EFEE L HEE L TV 2,

EF O N T 7 BB EICA BT 5 HEE T, SIS —E XA RARD D
N CaHEh, 2004) , FWEMEA FL B OMCHIE D B Yem IR O HEREHE 2 35 L,
FNE S LITHEE LT 2 — e XA b OUERVERIT, WISHIE, BT (F%) HE, FHefn
FAVEHIER 72 & DIFE LIRSS, BN AL S DEIR A E D HEE ST B e R
IZxtteEnTngd, —F, S L gE (R #HElctbsh s ¥ — e 1 Mk
HERTWhen,

B, HIBRZEERHEAM (X 9 | 12X 57 L— FBERD B O WE OIREI 2T h
AU, BB X AR CT IZ & 2 Z TR /AT & OV PRI E 7> & 43 Ik W7 g o> T A e 441
NHEE &L T35 (Sakaguchi et al., 2011b) . #RHIFREIZIE, MFEERE ORI H
BICE DTS ME (vy FT Ly Fv) BRIz,

~v R7 Ly F L, mEEEO HERANC A O 0xt L, TERENCIXIEE A LR
Ly (3-26, [X13-27) , —AXRICIHEE CIE, o MRR OB HE TH
V. WERICEAWES ERANCET T2 00, vy R7 Ly Fvid, DIEWEORE
Bk S MEBIC L VRSN, ZOBEOBRBINZTTLEEXbND

Vg AR > =1 7 TIIHEI A & OTEFE 80 em DXRNITH 2L Eb 5D~y FT L
v F ¥ BB S, e EALIE OTERRHYAS #Pb AFAAGRIEI & 0 VI 1950 4F (+£20) @
ERERTZEND, ZONEEIRIIPMAFEEEICLVEDLEEEX AT
o

BT, vy R7 Ly F vy OREFENRIL, MCHERICEESE | K 3,500 Fai kO
LRI SN TEY ., vy RT Ly F ¥ 0 OHEE SN D 2 O IEIKIE OB
I, BERFEEN DA SN TWARNE T 7 DR RMEICIENTEY, 220 T,
D LY K& RMEICHEOBR S NBEER~ Y R Ly Fr 20T, HrLn
TEENCHE S HBENIC LD WO~ > RT7 Ly F v R T 2 ATREMER, Sl br)g
PHEITEEN T 50 TIERWATREME R FER ST\ 2 (Sakaguchi ez al., 2011b) ,

ZOEIH BT, ¥ —E4 A MO~y RT Ly F vy OT—2RRLEN TN D
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TR0, HERRUB S ANSE R T H D TRENE, EMEOSE EIGURI O PR HERT D " REM:

WEEVE Y Y — " BIROMIE/R &) 72 EORBENR & 253, TREIZI T D HERW L, lﬂiﬂ%f - { BIB: S o 36 LT

DI OFFE - MR DO FEARIEOHEE « HRBOILA Y 24T 2 2 OICH AT
HBEBEZLN TN D,

(2) BEEDOHMETHE

1) HEED

1923 4B 2012 DO b 7 73 O HFRIEEHIC DWW, KEUTOEE S 4 1 7|2
X5 M5. 0 LA EDHIFEDRE YA AR & X 3-28 (2, WRZEfE]43 40X % X 3-29 (274, [} 3-28
DL AN . R EHE & O R R LS OB 721G, A Ao iR 55
& 2004 FFEOFGHE BRI OHBIEBI O A TH 5, 705, 2024 -8 H 8 HD 16 Ff 42
SITHAE LT AEEOHIEE M7.1) 7oL, HIMEETIINT. 0 22 5 & 5 Za & A 10~
20 4RI 1 EIRBEEFE A LTV D,

2004 AED RO SR HE M O MBS ENIZ 9 H 5 B 19 B 07 S50 A L MT. 1 O HED
LIAE Y, 23 BE 5T 43T M7 4 O KHUENREAE L T\ D, £ D% OTEENINERH =
L. M5.0 &8 2 2 REBIEFEF 10 ALRRITIAE L Ty, ZOMEIET 4 ) By
L— MR CRAELIZEZEZX BN TND,

X 3-28 DEAHFHBENTO M-T (77 =F = — F—F#H) X & OHEESE AR R A
X% X 3-30 12t BAEOHEIRA L— MIHEEHE - mEiEtER AR S FER T T
D ENNND,

1995 ARITHEA L7t « MRER RIB S LI . AARREZ x5 & Lo @B B o m o ik
fe/e MEEBLIIME A i S 7z (Okada et al., 2004), Z#L5 OBLAMEO I LT
B AARTIE, W OMBEIRE & L8772 28 x RIKEEIESHSN B AL IND L & BT,
Z DFFHRC RN DU T DAFFEARE IRICH#ED HILTE T,

Far BATFIChAATe 7 4 Y B ET L— b LA L— bk L OBEROES 30 kn
R CRAT 2 MkeRE ] O B ORES e IR BN, FEALIPETREEE I Eh, & 2 W I
GEERR SR D B & PRIEL D (Obara, 2002), B MBI 3R BF WL EE 2 © B4kl
OFARBILTHA L, 2 OB RS I THER E R HUE O FRII & 72 2 B &3O T IRIC
Y95 (K3-31 AFED) . Z OWENES L, PUEERORO I, ZmR7e &Tig
FE T 2 DI L FRERARTKE TIEIEF AT TdH D (213, Obara and Hirose,
2006), Z D K5 2k T & OFEB) L~V AARILE LT MENEEI o' 7 A > b (FEI)
DFWATRETH Y, B AL N T L2 3~ 6 M AFHTIEEINIERILT 5, IHEINTER
L UL-BRITIE, BT 28 7 A2 M a0 CEREMBIIT S 2 L8 b5, Zhud, %ik
FTHEMW AT —RY T AR (SSE) DT R IROIERICHE, BN I S
TWDZEITERT A7 TH D Z &5, WER A OFEMR AT N BRI ST
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% (Obara et al., 2011),

BB E B BN 3 R84 L T D BEICIE. IEERE AN ST D BRI, A 20 B
FLEE U 7 GRS AR R S AR LT D (K 3-31 JRUVVERED) . & D IR (AR A i g
BORTEMEMZR L, BBEOERAL T L— N OER L IRFE T2 0 b,
BIIL 7 U — MEREINIET 2 B2 BT 5D (Tto et al., 2007), Z DIED
GEEMEE B TE B & R L CL AR 23R CTh DA r—R ) v T R

b (SSE) 2338492 Z & A3, HRFHR O Zdt 2 W B K v BEn S Tn g (i
%1%, Obara et al., 2004), LA SN7ZHIERZEENT — & OWRNT 25, Z 0 SSE 13,
T4 VWS L— FMERIZIIT D Mwb. 5~6. 0 FLEE DTG 0 & L CHEIR ST RE
TH Y | OWE LGRS M E K & 131F 9% (B2 1F, Hirose and Obara,
2005),

— 7, BERKERLHIEH ST D7 4 U BT V— MERE T, B A B EEICD
7o o TT Y ke 2 B SSE BAFET D Z L 23, GNSS BlLll7e &I K v Head
nTnn (FZiE, Hirose et al., 1999; Ozawa et al., 2002), H{EHI7TiZ 2000
FEEE) D IR THEL TR SSE SR AE Lz, Z OB, AHELOMETERTIX, SSE
DOIFF LRI LTELART L2 2 L3 ST D (XA, 2005), 4% /K18 T,
1997 47, 2003 4E & 2009 4RITHMHA M D 1 AERRERKGE 925 SSE 23384 L7=, Hirose
et al. (2010) X, D72< &b 2003 4F & 2009 4E0D SSE DI/ &[RRI R E AR I ik
B & AR E R HESNTE R L TV D Z L 2R A L TR Y, M I s 71—

MNERGRE THREE 52 5T R0 BRAEL COAREEA R SN T 5,

BRI OB ORENE b T 7 Tk, K 3-31 ICREUSN O REITRT L 5 742

HuIg R 10 R HLlE U 72 BERE R R I & i 3 2 BB IR A M R A A L T B

(Ishihara, 2003), ZOHUEOEFIIIEFITEL . L0 A OMWE T OF R
BRI END, MIENEHTRAELZHETHLLEZX LTS (Ito and Obara,
2006), —J7 . MEEHEEZ AW BIEOMFZE T, Zh b OHEN T L — MEFEH
THRAELTWDAREM LIRS TR Y (Sugioka et al., 2012), k7 ZHbFHICE
W R AT DSBS S & 7 L — RSB O E SRR & ORI OV
Tk, SBOWFFRETH D,

2) AR ED

[ T HIBEBE D GNSS 8L, IF LR K O B R O W B H ZS BhBLII I X 2 K F
J5 DI IENLHE A (X 3-32 12, [E-HFEREo> GNSS BLIIC X 5 BT )51 0 ZEAL
T & X 3-33 1R Y,

K710 DO HFRZEE) (M 3-32) 1ZiF, BEAIE S WUE, KAy R0 D IRV I C
T L N ORFSATAE D JEMEIZ K A AEVE S AL M OB R O D, HEEH
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13

SEHEANRZ MABELNTEY (B LERZET, 2012 ; Tadokoro et al., 2012)., [Eiko
GNSS BLHIHSE R & IR SR TH D,

DUBEANRL SN, ZOBEM T, WEH AT LS, BRI T 1 o//FR

EDMEREA R LN TN D,
A EERNC, [E - HBRBE O K HERI R 2 WD - FEVEHE & 5 A 72 S R E
WORMI 722 ETEBORRS % X 3-34 (RT, ZxiaEEL L CHIFIRT /IR L,

BUEE CIEREDRAER L TV D 2 &3 005, iz, AT TH 1976 ELIRE, Smy/Ff2

BEOWRENRPZ HILTIBY . GNSS Bl & a4 2 (ELHEPE, 2012a), =50
T 1947 AEDIFEICBII S T B IERERNE, SRBIT 45 em 21X Tl 0, WERImEHIER
W fE - TA U 72 B oD 0 BB IR 1 5,

(8) FL—HEBEDEENK

MiE T 7 TIE, 74 VT L— MR AADKFET L — Moxh L TAEE~
PEALTE ISR A A TN D, 7 L— RO B EEIZRWE N 5 7 O G (ERTIR )

— I DA e B 0D — 1 B AR KON " L — S R D Wi 72 1236 1T DA TE A -
TEO, 2THEME T 7 THIEESN TWD DT TR, BRI, AR X 0 5

Miyazaki, 2001; Nishimura, 2011) &O#FFEHH Y| B b T 7IDWIZHAET HHIE
DFRLRTEARMIFIC R L TV DAY & 5.

VLD GNSS BLHNIC HS < HBRE TN T — 2 O HEE S D 7 L — M OEE S A (K
3-35. ¥ 3-36) 12L&, FFUED S RIS ED Y L— MERTIE, L—F

TIOTEAPEROFELER E ORI L > T, AXEEHEITA 2 ~ 5em/4E (Heki and -
m/

ﬁ@ﬁﬁﬁ@@ﬁ%@fﬁabrgﬁufmaﬁgéﬁtﬁ&wxﬁﬁgﬁ6mg;,,{

UETHy, 7L — MHOWHSFRE SR (7 L — MEXHEBREE I 590 X
HHEOREG) N LOIEVWEBZZbND, BEERERIEIT L — MEROEEK 10~20
km THRR LD, TREVEEHTIINS <o THRE 40 kn TIHTT 072D LH#HEE
Eh b (Loveless and Meade, 2010; Hok et al., 2011), 723, b Z Z#hfliricilr
57— MHEBIE, BUROR O N HGREE T — 2 i DR R S HEET 5 2 & 130
LWZ EIZIEET D MENH D, K 3-35, X 3-36 DHEER I TIZ M7 7HhfHiE o~
0 RIS OEERE —H A R T/ E WA HEERFO SR & TR E - cixizE
SERICEE L TWD EWIHFZE (Wallace et al., 2009) HH V. kT 7HTEETOWE
JEHUR BB AN R E D,

FOKHELAEOHERIZ L 5 KHEOHEE TV & (Ando, 1975) &I&/AEMMENHFH
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FEOTRY KIBEE L T/ L TN RNWEEZ HD, RIS L O E O EIR
. (121X, Sagiva and Thatcher, 1999) [IBIfEDFEFR (1X13-35, [X]3-36) IZH &
TSP, JEEIR LTS LRI LRI BV L BUEIZFEAE L Q0D L HEE SN D 03HE
FNOHIE T &R 78Il 5 0 | FERFEAET 5 KHE T, Zh b OfE S EIR
LD AREER D B,

B KM EPE S, AT O 7 L — NER TRAET 2 BN SSE X, FICRS
20~30 km FEEE D FEIEREH 1 2305 0 ~ L EBT L TRAEL, OF HO—H & i
LTWs (M3-37), LinL, TR0 EERAEMBEEZET 2L 26 OMHEK CHERET
DETOOTHEMHBL TND EITWETET, 2 b OFEIEANRER O KHFE O EIR
WICEENDFREME L RPT R0 e EOIEMBESET RV ICE > COTHMFEHEEN D
LW WS DFREMEN B D, T L— MEDEE A (K 3-35, X 3-36) OHEE I
BAL-BLINT — 2 OBRN ITEEEWINY SSE 2% L L B2 b, EHH SSE 12k
2O B DI Jit 2 Nk U 7= 0 722 [ A& R EDMMEE ST %, SSE JEAERIBDIT & A
ETHEBERBULOIGEL BIED L 25, OTHOEEPEITL TV D LI ITRZ AR,
Lo, WEEHO &S AN eEEEZ R~ THIIbH 5 2 LOBEBICERLLOT
IZDOWTHEHARB D=, kO KMEOBRIRICE TN D WHEME L EETX 220,
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(1) FHEXRBEHIZDONT

R MO G & T DR N T 7 OISOV TIEEIC TR L, LR T, £
Ok A xR L LRI E R,
@3t I R A O AL AT

T~ SRS T~ 3T B - S AT~ b T 7 0 & 22 b ERMEDE
TR & 0 D B EAE S D ATHEMED & 5 03, BHEAOIN L OUSE - SIS BIRE f Tl
Rtsy L EnND, 207z, BRI TIE, BT~ T 70 b T 7l 68 £ 15 0
JEH A RS SR A R & LT 8 LI DT IS oW ik, BYE T T OHLE L Eh T
DAMEMRH D, LS TNDZ &L (MEREZES, 2010), BFKICED
720 A%, SR SR O HURC BT 2 37 LA RLAME O 72 S TRENE U TR
A SGET T DR D D,
@7 - AIFEED T« 28T A UFEE DS ILAGA Te b

1707 AEEKHUR OHPHER 72 & O3 i 2 BT 272012, RIRIMLLTE 0 B i
BOERG BRI L o7&+ 5L H D (Furumura et al., 2011 ;X 3-19) . Fiz,
T4 VLT L— N OHERDIE S A, JUM - 3T AR O AAT L TR E < Bk
T5% (ffPEIFE2s, 2011 ; M 2-2) & HiZ, FL— FAOEELHEORE L LEILLTEY
(Takahashi et al. 2012), ZOHIKTT L — FOFEERZEL L TWD Z L IVRIE S
NDe 7B, 74V ELET L— hOWHALIIEENE b T 7 b R SHEHE IS8
S TS, LA LIUN « 28T AU D Tk A A B HIS AT 10 76 OO A P a6 B R O
AT LERKI T AOT L— MERMES, B N7 75 ORI BRSO 2T b i
%7 L— MEFHEIC OV T, REIEHRIC LB 2R 5200 RO USE - BEER B R 23 T
BRSNS, LER->T, 2hHOMEOENRHMEIC WX, 4%, #ii-
RRREST — 2 OINE AR D Z LIk TOFEASATRE L M SN BIZE -7
R CHRMiT 2 Z LT Liz,

OFF - BV N7

A S oMl (ERRAZRR, 2001b) TR, MEEBMMDIICHEERS L
NTERVIZDRERTRY LTI LE RV W L2, Zo¥EEs T
7N Z & IFRK 23 ARG A EE I R ORI G 5202 CTh D (Fujivara et al.,
2011), F7=, FE N7 7ICBWTH, WERE (HX9 o) ICL2HEND, &N
WZBWTHEET R RDH o722 & 2RIET D RAF 5TV 5 (Sakaguchi et al.,
20118) Z &pb, A SR O P T TiiiE TE L,

@\t « PREDCJE RS 3 A3 T BRI

FE5 BRHZR CREEAE X 2 680%, LAAT 7 4 U B LMY L — b ERIOHEZS D 30
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WA =2 ) v T EIMEN Do D & LT R HEETNLEI LB yhoTE
7= (Bl z1E. Obara et al., 2004), L2>L., AT —RY v ATk ->TZ OHEK
Tiiﬁéﬂéf’\‘\f@()\fﬁﬁﬁ?:{ﬁéﬂf‘/‘%’)b FTIE72\ (Sekine et al., 2010),

IO, WHER VOB RMEN R X 2551203, 208K L 51X T o TOT A3 E
BEnsztbdbHrEE%, m*B{f&ﬂ(f”ﬁ@b%EﬁZTﬁEﬁ & S S R o L
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1) BREHhEDSHME
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BWAEB) L7220 B4, BIABEAENE CETDHE EELRVEARH LR L,
FAYE b 7 7 THA LT KR O HIBCEIIR DL D T ZEMEICE A TV D,
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TOEY ThH D,
- HEFN O MR & ZBOMERIZIER), FRKOHEITEHN TH S Z LR3ShoTN5,

- BUSOMEERIT, B TR E 0Dz &i%%& s, £7-. MM&W@ﬂf* {IEIE gf Uk ABFHAYTUR ¢ 1.03
2 F,

FEE, RIRENCHE AR A L alREME @V & ST d 2% (11, 1997) |

ThHholeEIDIFH LN TRV,

B (%) OHiFEIE, P T & TV D 2 LIEfE L b s, ko

MR, rEIR O RO 2 AR & 2 R EmNZ E R oo TEL (1

- 27, 1998),

MR OB E IO IT, BHRDORIFIHD LR 5T > TETWD, Bl 2
1854 L BORMEHIEE, 1854 L BIRVEHIEE . 1944 FEMIFITRFAIGHIZR . 1946 FENEFIRIVE
HEOBEEAETSLE, UTOL K r0EmNARLND (K 3-8~K 3-11),

+ IR S e M C LR D BRI LS AT CHRORAL (RBEE 6 LU ) 234 L Cnvg

[/\

- REHEE CIEREGPEE TRWERSH T R o,

« BRI S C IR NI OD 7 (3RO L B D B3 IR 23 - TunAg
ZDFED, FAMEOBE S (K 3-12) 2 OIXLHHEME &K 2 BE R A
LD HE AN HEIEE) L2721 Che < MR O BRI AN 72 o T Tz ATREME N
SNTWD (FI2IE, FRIEIED, 20105 FAH, 2012), F7z. Koy RoOfEMM TEKH
%’Wi@&%ﬁ%ﬁﬁomok:&#% (MFHZE2Dy, 2006) , FKHIGE O 2B
FAYEHIE L 0 VHIZIAHY - TV D FTREMEAMERT ST D (Furumura et al., 2011), Z
DEDIT, FEAME MM®Wﬁ®3ﬂ 25 RTHK 2 OHEORRITR R > TWD,
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T35,

« HERHERE ) DI LoD o To IR IE, oMo TV WHIERIZ IR T, D72l &
b FE IR PR CHEE O S K E Do B BB,

SR HRERIC BV T b HEMIL CHIEHER M ORI R S A HENE X Tl Y | %
3,500 & 72 & FAKHIGE & RIFREE O KB H 1E 300~400 ERIFETHAEL
TV EWHIFRH D (MIFIZA, 2011),

- T LR R ARHT 12 8 % 4 B H LS O R O MEDRBFOFAEIC L v | B FiRKkoE
KHIFRIC K 2 E A8 2 DI OBEBSFEE LT LHEE S LTS (Namegaya et
al., 2022),

- eGP R I AR ORA LD . K 400~600 EMIETRE BT 2 HE
DERE TV EHEESNTWD CREIED, 2008),

- EHR OB - W OB HERR OFAE L 0 | K 2, 000 ERTICE X 2B OB, 4
ECHERKEEDLN TOEEARMELY b REWAREE bR S hTws (i
FiEAs, 2011),

« SR ISR AT T 1, 000~2, 000 4RI — ¥, AZaENE & 7- & Bbnb
FELAS RO THEY  ZABET L — MER TR E 2RI D o TR,
UV TR TR 3B L 72 2 LIS ) R BB 2 R L TV D LHEE S Tn
% (A4, 2001 ; &HZFEIEFDS, 2005 ; Fujivara et al., 2010),

WEEF (2012) 1 S0RE R ONVEL 2R 2250 B | FEHE B 7 7 IRV CRE 2 B B IC DV T

_ODEATRHY | Fx QBRI T, HA2o TRV E WL I FEREB LTV

e——_7_ 12X T B 7TRVRAISITINES Ay = 2 x0T e L AR E YT -

B, ZOBTE_D0F A 7 O 4 5 300~100 0 Y L UBMER>T 0D

LLTWD, —HR, BMARmMEEIE - BAmEERECE A MREEZEL 417 b5 —
7 NEBORIG IR - LR 2 BT 2 A T Th D,

PLED X 51T, Ml b7 7 IV Tl & ZHRIIZ RSB TH D | 5 HOFHET

B U 72 30 S ORI MR O 4% 2 OFEIE CHUB DS E B RAET D & ) BifliZe (B A HE
ETNTIHBIAR DD LRy TE I, Lo LBRETIE, FlE 7 70
2 B 2Rk DA R O S AR A B T 5 H 2 VI IR T T LD
MENTVARY, 2070, KICEZ 2 EOERIKZHET 5 2 LIZEFICREETH
5.
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AEMEREZFANT 5 Z & 1XTERY, 3. (1) 2 THlRA7ZXHIT, 2,000 FFTIZFEK
HEZ BRI DHGEAFAE LIRS SN TN D Z b, K7 7 ADOHEI
Dip L b 2,000 FERITEE TE O, ZORRBHIIERTHIULTH S LHEE
SND, MlENT7 7 TRE S M8 7 7 ADOKHEORAERMIRIL 100~200 4, FAHIE
7 7 ADEKRMEDOFAERIREA 300~600 4F L HEE SN TVDLDIIKH LT, K7 T A
OHEOFAMBIZINS LV IHU EEVWEEZ b, BAEBEMENFRELT
HDHESZADHIERDLDD, L, RICKEZ 2HENRKY 7 AOHETH 2 EEN
FER TN SICEERLETH D,
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5. S&ICAITT

AR X 51T, B JROMHE N 7 7 OMEORMFHME GhEFHAEZES, 2001b) LI

GRS NS < O RRBIT — & 1. YE T 7 TR B K R o TR
NEBTIH D2 L EW BN Ui, ZOF AR ESE 5 B0z o iG]

TiE. R U TR C X A ZOMBEN AP ET D L v ) BAHEET VICHES
{EWOEMFHMETFIEEZ RE L, TFIfE N7 7V ORMBIIZERBE TR AL M

DT EWVOBREIEARL L TRHEiZ1T 572,
Z O LT, Ao -EUET TR, fEERFHM O ML OV T, EIZ =20 TR L

Too BT, WRETPHIE TV & ESRARAICIRIR L7297 0 Bef& {7 BPT €7 /L (SSD-BPT
ETN) BHFTICEA L, BAEREZ T TR MEBEOR G 5B L2 fREiz Lz,
BN, EHPE O T — # DR ORI ERR SRR R R I A | MR E L
TR E T VAR AT, BEZAT, A RHEE & D e — 7t s R &
W5 Z LT, WS RO D BPT 5 /L L SSD-BPT &5 /L % [F] U HEHE T LA
L. ZO#ERE ETEE & LTl L.,
2L, BEE N7 7128 D SSD-BPT EF AOMMAICH Iz - Tk, WEORMBIES

NTWD, O O -G OFHE T, B A R TIRE L L TRk

MERET —Z OH &R L2, ZudthofEO MBS — 2 1250\, TORH

FEMEDFIR0/ 8T A —Z ORI H KB ET 5 2 L BBEE TIXREETH -
Tl ThH D, 5%IE BB OMRITEE SN TH 2 RO RBLT — % O R FEPEFEAT
SLHRIO A OMRFT 2D SSD-BPT 7 /L2 i L TWL Z ERFRELE 72D,

o, L0 REIZREE T BIERO A7 6@‘ﬁi&)‘f&®%§§iﬂ&%®’6®ﬁ§%f‘
HHAREMELBEICANDLER DD, TOTHOITE, T5 LIESHREERBITE D,

K HEICH Lf:ﬂﬂ%%ﬁi%7/w>ﬁﬁ%§ Ly BRUTES < RIRHIE Tk DMk 72 &
AL A B OBEELR AL 2D, ZOT2DIT1E, BIFHEFEIS R O PR O R
ZWOAND L LEBIT, BLITOLD fa?ﬁJﬁﬁET‘%’%?@iﬁ LEHALTWS ZERHEETDH
B

OlBEICEE-HE 1%’5‘5)3 LNNIT B-ODRABEREDHE

JEBHERI OFAER EI2 LD, 300~600 FOMIATRI RHEANEE T DAL, «
FEE N T 7l E E)i‘dj)ﬁd)%% PERE B2 > TE TN D, L, (i&i’ﬁjﬂ%@ﬁ
B oo TV DRI O TEY | iBICE S -MEOLEGEEZHICITE, &
EBIEARFGTH D, A%IL, R FLECHIR A 72 &8 K HUE OB — Z DIE
SRR 5 L2 b . IS BB DU C L, RPN
L O XV . BRI AEY A 7 VOO ILEE & 7e D RS (GEEE) oz
T AWM T MBEEC, T/OMEE Y & MEIRE O ki ST 5%
WOTEN T2 2 LR B D, HEEHERMIZ OV Tk, MU O X H o> 72 9 O HE
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TE ORI ZHED | B EBORCIRIGIE 72 & & IR LiRE R NETH 5, FHNTE
PR — & L MEECHE OV I 2L —va VARSI LiICk o T, HIEREWDL
DT D% (FIZE, Furumura et al., 2011) bHEET S L NEBTH D, Fiz,
[EFHIED (2011) X° Namegaya et al. (2022) CTiE. R K E b TV ERHE
L0, RERHMOHERZEZ LIEMEBOFEEZRELTWD, ZNHD X572, &
K2 T AOHENRFEFRITEE TVDINE S PORGEEZED TN 2 E B RETH D,

OXHMENRRE LY 5 DMHERET S-HODREMEDHE “

JRUI O FU K OOV T, RN BT 25 BRI L OISR - BEFASE SR,

AU CA oy SRl U, HI-oSE RAS OR L= EH (B 20X, hiEiEs», 2011)
ZARPL & U CRISEI A E B E D f‘onm\éo Z D%, Ml LT 7 AR HH

/

TS O 22 FERE D MEEAICE T B B MIIE S HED N TVD H DD (FlxiE, Arnul f
et al., 2022; Bassett et al., 2022; Shiraishi et al., 2025)., KHEDOEHEHKD
ZARMEICOWC O 22 DfEIICIE, 71— ktﬁﬁi%ﬁﬁﬂffﬁ%a>$%er>J)'ﬁHU\ IKFRE) 70
ORI S H O T TEEE T L O E AL OHEE RS A AR T . RS, UM - R
72“(@ SRS ILARAT ] X0 PN DV T, |%;&J{’H§F77HL1132&H:/\T HUETEE) 72
HEEB OB LI1EE 272\, 4%, B b7 7 B S HERIUC A
W;ﬁﬁiﬂi TONWT, MEEREEZE LT, HTHEDRFMOZEMELZ IR T 27200
AR AT 5 LI B, 5 D10, KR AR S AT BRET DI
WO THEE DR ITEN T Y ABROMEOHERNLEEND, M T, FH OB
FETCHER U 72 Pt e OWRES ORUE BRI >V T, & %73?67~§70>L7Jm:; 0 RE
MOREEZ M ESED 2 LR BND,

ORANDTL—FERIZETHVITHEBRRREE=4—T5-ODHAE

SEANE 33
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(MRXFEE: A>TV BHOT 1 F )
’{ HIR: X blc. Akt }

f{iﬂﬁi: AVFUh  BYOF 0 0m £ z_oz}
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HEDFMEAT 5 70 IS HBET — 2 213 TR, HEET L — F OIRRIARIC Ho*\\/{ IR - }

Tﬁ&énéUTﬁwﬁﬁ% LR B0 OFEBMMENAEE CHD, S L— ME
BT H20THE[EL T L — FOBEEORREE=F—FT DD, TNETICDH
Tl % O HGSZEBVBI ST O TV D 23, fie b 2D R BINT 11 MR 2 & TR IRk A
OISR THEREB Z BT S 2 L Th D, U, TICHERZEE 2 E T S Hi SRR
LT&EZ LIk, GNSS-A B TIZ. HASEWE T L— MEAAZIIHE S EHH
IR MR IR B NI S U (Sato et al., 2011, Tadokoro et al., 2012), FE#EhT 7D
EERBEIC OV T HHEE SN TWD (Yokota et al., 2016), WEEHIFEZSE) %2 & T ik
BT — & & T 7 L— b O 35 23 A O FRA R FEIEBUE b R R FEh S
TEY | SRAECHE R L03H#ED Hh T\ 5 b o0 BUIEEE ASERE &R0 &0 9 3R
BHd D, 4%, BEAFOBE T HUHEMBREE T — F 2 ER LTV & &b
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BT — & OWREE 2 0 LS LERD 5, X T, MK FICHRE S -EHILN
B 2T ATIE, Araki et al. Q01D ICTHE SN TWA L HIZ, NP -<
DI RYEE R IBEROHBEERNY TNAHA LATEHNSNTETWD28, Bl
RNV AR E DI R T 5 & b b ICEMBE R R ESEIMERDH D, B
T2 IZHEN S 7z Nenet OIEFICIANT 7oA SEBRFE DINEIZ SOV T HED DLENH 5,
it.,k:tm%,miéu@ﬂW@%Cﬁiim%Pi%iz?Q@ﬁﬁ@ﬂ%,
EDHDZLIZRY, UHRHIETOOTHOERRNE T =X —T 5 FIEEMLT 52
EARDBND,

OEDLHMEZIY Anh-REAFMDEEED R L

CNET, Tl FRIOEEBIC &Y ERS N DI & WTE OB & OO D
WEEE TV (Bl Z1E, Dieterich, 1979; Ruina, 1983) T3-S HIERAYA 7 LD
a2l —va RS EIThTETERY (FlZIX, Tse and Rice, 1986), D HITIE,
BT & D Wi OB OEWICERK T 2 2R MBRED Y — v 2R TR b B 5
(B Z X, Rice, 1993), 5k, WELET VICHT A E BB I TS L L biT, kit
ROREIMTIE, 2O L2 BT LKL v Iab—va kv, Site
Fr ol E O MEBESCHEEOHEBN T — % 23T 2 HERE S TV A& ER L. FH
1T T ZENRLEEND (FIZIE, Hori et al., 2009 ; Hok et al., 2011), L2»
LaR6, 55N EOHEBRBREICIIBI RHDH L0, o< VTRVEDT L —
NERD 5D EVEBUEOBLINT — % 6B 0 MRE CRE L HEET 2 2 LIREET
HHZ NS, BUEOERM CIIMEOREZHAT LI 452 —212K VAT Z &
IR ICHEECH D, Liond> T, MEOHBRATERE-CHERTILE), L& OYEIE O H
AN EZL < OBIHIRLER A FJE 72 < BT 2 EHEEOSWERBO T Y AL,
EWRICENA LTV ZENEETH S,

65

) { BIRR: VA v — TS A bk

|

1
8!
¢

EXLE: (T b  BYOT 0 Omn K zw}
=

HlBR:

BRXLEE: AVTUL I BUOT 1 F

)




© M T O U s W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
A Ot A W N H O © 00O R W N O O 00000k W N+ O

51 SCHK

BTERBAE (1999) 3 L& V2Bl ~ 7 =F = — N Mt ORIE, HIFE 2, 52, 369-377.

FRH 5 (1979) : 1944 SEREEHFREN OBIRE TV, R HIRIT T HR,
b4, 329-341.

FAE B (1981a) : BEEITICIS 2 - 7R HE O SRE IR, RS RN JE TR
i, 56, 367-390.

FAE 55 (1981b) : FEVEEE I OHLE ORISR, FAUEHERATIEAT RO, 56, 713-
730.

Ando, M. (1975): Source mechanisms and tectonic significance of historical
earthquakes along the Nankai trough, Japan, Tectonophysics, 27, 119-140.

Ando, M. (1982) : A fault model of the 1946 Nankaido earthquake derived from
tsunami data, Phys. FEarth Planet. Inter., 28, 320-336.

AFFES e FATE - BARE - WL (1999) : i N T 7 &2 OREAIR E O H
EME—AINTY X 4 - AR OISR E—, =2 —X, 541, 17-24.
Araki, E., D.M. Saffer, A.J. KOPF, L.M. Wallace, T. Kimura, Y. Machida, S. Ide,

E. Davis (2017): Recurring and triggered slow-slip events near the trench
at the Nankai Trough subduction megathrust, Science, 356, 1157-1160.
Arnulf, A.F., D. Bassett, A.J. Harding, K. Shuichi, S. Kodaira, A. Nakanishi,

G. Moore (2022): Upper—plate controls on subduction zone geometry,

hydration and earthquake behaviour, Nat. Geosci, 15, 143-148.

EHARFE - AZILHE— (1989) @ Bl b 7 7RV OBERMIERIC & b7 5 AT TE,
i 2, 42, 231-233.

BE S KEPT - A)ILE - A0 E (2005) : BIETIRE L 0O 5 M AC 15k 22 1)
(B D& L B, HIUACHTIE, 44, 169-176.

Baba, T., Y. Tanioka, P.R. Cummins, and K. Uhira (2002): The slip distribution

of the 1946 Nankai earthquake estimated from tsunami inversion using a new
plate model, Phys. FEarth Planet. Inter., 132, 59-73.
Bassett, D., A. Arnulf, S. Kodaira, A. Nakanishi, A. Harding, G. Moore (2022):

Crustal structure of the Nankai subduction zone revealed by two decades

of onshore-offshore and ocean—bottom seismic data: Implications for the

dimensions and slip behavior of the seismogenic zone, Journal of

Geophysical Research: Solid Earth, 127, ¢2022]JB024992.

Chaubey, Y.P., M. Singh, D. Sen, (2021). Bayesian Inference for Inverse
Gaussian Data with Emphasis on the Coefficient of Variation, Springer
Proceedings in Mathematics & Statistics., 375, 79-96.

FkRgn (1946) @ RREE, 5 568 %5, 40-43.

66



© M O U s W N =

W W W W W W W N DN DN DN DNDNDDNDDNDNIDNHE == e
SO A WD H O © 000 R WNHE O © 00Ot W= O

Cummins, P.R. and Y. Kaneda (2000): Possible splay fault slip during the 1946
Nankai earthquake, Geophys. Res. Lett., 27, 2725-2728,
doi: 10.1029/1999GL011139.

DeMets, C., R.G. Gordon, and D.F. Argus (2010): Geologically current plate
motions, Geophys. J. Int., 181, 1-80, doi: 10. 1111/3. 1365—
246X. 2009. 04491. x.

Dieterich, J. H. (1979) : Modeling of rock friction: 1. Experimental results
and constitutive equations, J. Geophys. Res., 84, 2162-2168.

Fujino, S., H. Kimura, M. Shishikura, J. Komatsubara, and Y. Namegaya (2012):
Sediment records of historical and pre-historical tsunamis in the last
4000 years in the Tonankai area, western Japan, Fos Trans. AGU, 93(52),
Fall Meet. Suppl., Abstract NH11A-1539.

FRIE TR - B - SEEAESR - MAFHET - BTEIE N (2007) : F U iR B o I
DFEFHUC IR S AT BRETZE ) & MR TLRE, TEITE - RN SR, 7, 91-118.

Fujiwara, 0., K. Hirakawa, T. Irizuki, S. Hasegawa, Y. Hase, J. Uchida and K.
Abe (2010) : Millennium—-scale recurrent uplift inferred from beach deposits
bordering the eastern Nankai Trough, Omaezaki area, central Japan, Is/and
Are, 19, 374-388.

BRI 8- TR S - MR - AR SRS - NPT - IR —1 (2012) - E IR
F 1 0> K Bl C B & 2 R SRR HERE W), B ER DUAC 2 i B 4.
Fujiwara, T., S. Kodaira, T. No, Y. Kaiho, N. Takahashi and Y. Kaneda (2011):
The 2011 Tohoku-Oki Earthquake: Displacement Reaching the Trench Axis,

Science, 334, 6060, 1240, doi:10.1126/science. 1211554.

Furumura, T., K. Imai and T. Maeda (2011): A revised tsunami source model for
the 1707 Hoei earthquake and simulation of tsunami inundation of Ryujin
Lake, Kyushu, Japan, J. Geophys. Res. , 116, B02308,
doi: 10.1029/2010JB007918.

RS - PR - )R (1998) « HMEHUIZIEAIAATZT 4 U B UAilEA T 7D
TEIR & HURTES), ORI MR EATREH, 73, 291-304.

Hashimoto, C., K. Fukui, and M. Matsu’ ura (2004): 3-D modelling of plate
interfaces and numerical simulation of long—term crustal deformation in
and around Japan, Pure Appl. Geophys., 161, 2053-2068, doi:10.1007/s00024-
004-2548-8.

Hashimoto, M., (2022): Is the Long - Term Probability of the Occurrence of Large
Farthquakes along the Nankai Trough Inflated? -—Scientific Review,
Seismological Research Letters., 93, 2311-2319.

67



© M T O U W b =

W W W W W W W N DN DN N DNDNDDNDDNDNIDNHE =R
SO AR WD O © 000 WNHE O © 000t W= O

A % /MR E— - i s52 (2024a) © AMRIP R CESICHE S SO ED
fEt, BARKERY, 42, 387-404.

WA 2« /NRCE - Il 2 (2024b) ¢ TAPREPSSCHE I HE S < SEHE Ot &
OfFEF) (Vol. 42 No. 4) (kI 2 HHEER « BIFFMZERNS DT A2 MIXFLT,
BARGER, 43, 313-321.

PUSTEKRES (1974) : BUME - FEWEEPIZI81T 2 REHE OB — 1944 FE I, 1946 47
T YA M IR D FRAR G & 27K » e BRI 0 A & eIk D HEE —, HiIR 2, 27,
10-24.

PUSFERES (1975) : BIIS 7 4F « BER 9 F O B M OIS B ViEE KRB OB, AR
FHUEW TS, 50, 171-185.

PSTERER (1980a) : KBRAF - FIakILRIR RIS D EK - REEHRERE OHRA
FOR KA BN JE o #, 55, 505-535.

PSTERER (1980b) : ok - REGREOBUMGHAIC X D momat, H FEFERE,
12, 495-503.

PURTERER (1981) : & IR THERIC IS 1T 2 oK » 2B e Wikt e O A — AAL - A8 -
THEIEROER OB & —, BURKFHEVEIHEH, 56, 547-570.

PUBTEARES (1984) : BIIN - Jraiiin RIS 2 FK - LBOEEE 0% 8), FUTK
FHIEDFIE TR, 59, 501-518.

PUSTERES (1985) : JUM BRI D IE B OBUIGHA © 1662 453 - 1769
AERAFN A A Eds KON 1707 AR FEK - 1854 AR BRI HRE HEE, B KB JE i fe
#, 60, 439-459.

PSFERES (1988) : WA NI - EEAKERFICHIT D5k (1707) - 2B (1854)
WEFD (1946) FEMEHEEME OZEH), 178 2, 41, 215-221.

PUSFERER - A 5 - i — - Bleafis (1981) : REHETICHE L L@k oA
1944 4ETFNE - 1960 47 U B KON 1854 FELBuA, FKEHBEN LA R,
56, 245-263.

PUSFERER - M3 - T ED - ALz (1983) : Fuaki LR G - KW E L7-rd
HREEL OFHE 1 1946 SEMTRHET L OFEK « REGREIZOWT, HATRFHED
JEHTEER, 58, 187-206.

Heki, K. and S. Miyazaki (2001): Plate convergence and long—term crustal

il

deformation in central Japan, Geophys. Res. Lett., 28, 2313-2316.

Hirose, H., K. Hirahara, F. Kimata, N. Fujii, and S. Miyazaki (1999): A slow
thrust slip event following the two 1996 Hyuganada earthquakes beneath the
Bungo Channel, southwest Japan, Geophys. Kes. Lett., 26, 3237-3240,
doi:10.1029/1999GL010999.

Hirose, H. and K. Obara (2005): Repeating short— and long—term slow slip events

68



© M T O U W b =

W W W W W W W N DN DN N DNDNDDNDDNDNIDNHE =R e
SO A WD H O © 000 WNH O © 00Ot W= O

with deep tremor activity around the Bungo channel region, southwest Japan,
Farth Planets Space, 57, 961-972.

Hirose, F., J. Nakajima, and A. Hasegawa (2008): Three-dimensional seismic
velocity structure and configuration of the Philippine Sea slab in
southwestern Japan estimated by double—difference tomography, J. Geophys.
Res., 113, B09315, doi:10.1029/2007JB005274.

Hirose, H., Y. Asano, K. Obara, T. Kimura, T. Matsuzawa, S. Tanaka, and T.
Maeda (2010): Slow earthquakes linked along dip in the Nankai subduction
zone, Science, 330, 1502, doi: 10.1126/science. 1197102.

Hok, S., E. Fukuyama, and C. Hashimoto (2011): Dynamic rupture scenarios of
anticipated Nankai-Tonankai earthquakes, southwest Japan, J. Geophys. Res.,
116, B12319, doi:10.1029/2011JB008492.

Honda, R. and Y. Kono (2005): Buried large block revealed by gravity anomalies
in the Tonankai and Nankai earthquakes regions, southwestern Japan, Farth
Planets Space, 57, el—e4.

Hori, T. and K. Oike (1996): A statistical model of temporal variation of
seismicity on the inner zone of southwest Japan related to the great
interplate earthquake along the Nankai Trough, J. Phys. Earth, 44, 349-356.

Hori, T., N. Kato, K. Hirahara, T. Baba and Y. Kaneda (2004): A numerical
simulation of earthquake cycles along the Nankai Trough in southwest Japan:
lateral variation in frictional property due to the slab geometry controls
the nucleation position, Farth Planet. Sci. Lett., 228, 215-226,

Hori, T., S. Miyazaki, and N. Mitsui (2009) : A model of earthquake generation
cycle with scale dependent frictional property—Preliminary results and
research plan for the project of evaluation for the coming Tokai, To-—
nankai and Nankai earthquakes, J. Disaster Res., 4, 111-117.

Hyndman, R. D., K. Wang and M. Yamano (1995) : Thermal constraints on the
seismogenic portion of the southwestern Japan subduction thrust, J. Geophys.
Res., 100, 15373-15392.

Ichinose, G.A., H.K. Thio, P.G. Somerville, T. Sato, and T. Ishii (2003):
Rupture process of the 1944 Tonankai earthquake (M 8.1) from the inversion
of teleseismic and regional seismograms, J/J. Geophys. RKes., 108, ESE13,
doi: 10.1029/2003JB002393.

Ide, S., K. Shiomi, K. Mochizuki, T. Tonegawa, and G. Kimura (2010): Split
Philippine Sea plate beneath Japan, Geophys. Res. Lett., 37, 121304,
doi:10.1029/2010GL044585.

69



© M O U s W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
SO A W N H O © 0000 W N O O 00000 W N = O

fREEF (1977) @ THEAFA 1948 12 A 7 HOREIBHROEE L RENm) , B
SRk, EAUL, 120pp.

RIS (1979) @ [HEHEE - RIEHSE « SOk H5E « LB OB E L B4
ZHIREG SRR, IR, 109pp.

R (1981) @ TEMIRPCEH L), SmREI KRRt s, Zm, 119pp.

HUE B (1999) : PEBIE Y — 4 A b D HIZFENE b T 7 IO ERHEE D8 AL .
A TiER 4%, 24, 70-75.

B (2001) @ BEEIE S —E XA N EAWZETE N7 7 BEBIC BT D R R AL RKIR
OHETE, HITFHMERE, 110, 471-478.

AFBATE (1930a) @ Bk D4R O RFIEE L & KHIER Itk 7~ 2 Mg Ehi ot C, MRS
118, %5 2 %, 81-88.

AFBITE (1930b) @ FEHEERMRICR9 2 @ sel, MR 1, 5 2 &, 326—
328.

AFEYE (1933) : FEVEEMRCHEOSE, HIEE 1, 5, 607-626.

Ishibashi, K. (1981): Specification of a soon-too-occur seismic faulting in
the Tokai district, central Japan, based upon seismotectonics, in Simpson,
D. W. & P. G. Richards eds., Farthquake Prediction—An International Review,
Maurice Ewing Ser. IV, AGU, Washington, DC, 297-332.

AT (1983) @ 1605 (BER 9) AU « MR IR O HIFIVE SR, MR R
THEE, No. 1, 96.

ARETEE (1999) @ SCHRE B b &7 30 - MR R — 1. 14 fieaikE co &
H—, HIHER, 108, 399-423.

Eﬁﬁ% (2002) : 7 4 U B MR T TIRIALOEERGM & U TOHME - i IH

—HUBHIER A L DM —, FUERRSE KPR TERTI JESE & 13K-T Wi, 1-9.

Ishibashi, K. (2004) : Status of historical seismology in Japan, Ann. Geophys.,
47, 339-368.

FEIEE - EPTHETE (1998) @ i HIER LD 7= FERERMED RS T H DR
JER— BRSO 7 L — FEZA J%m%tfﬂfu& LC—, Hif% 2, 50, BUfi, 1-21.

Ishihara, Y. (2003): Major existence of very low frequency earthquakes in
background seismicity along subduction zone of south-western Japan, F£O0S
Trans. AGU, 84, Fall Meet. Supl. Abstract, S41C-0107.

GHEHE— « B EEE - AT — (2005) : BERAUETTHRH (1605.2.3) OO
ARSI T DHE OMGE, SR, 133-144.

Ito, T., S. Yoshioka and S. Miyazaki (1999)3 Interplate coupling in southwest
Japan deduced from inversion analysis of GPS data, Phys. Farth Planet.
Inter., 11b, 17-34.

70



© M 1 O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
SOt A W N H O © 00O R W N O O 00000 W N = O

ITto, T., and M. Hashimoto (2004), Spatiotemporal distribution of interplate
coupling in southwest Japan from inversion of geodetic data, J. Geophys.
Res., 109, B02315, doi:10.1029/2002JB002358.

Ito, Y. and K. Obara (2006): Dynamic deformation of the accretionary prism
excites very low frequency earthquake, Geophys. Res. Lett., 33, 102311,
doi:10.1029/2005GL025270.

Ito, Y., K. Obara, K. Shiomi, S. Sekine, and H. Hirose (2007): Slow earthquakes
coincident with episodic tremors and slow slip events, Science, 315, 503-
506.

IS « BRI 6 - PSRN - JA R 92 - BRI - R EORR - AR - R X
(2004) : =PRI b 7 7 BRI O TR £ 015 S T se B i R 2 —
B4 b—KRI705P1 DBl—, HIEFim%E, 58, 137-152.

Jeffreys, H., (1961): Theory of Probability. 3rd Edition, Clarendon Press,
Oxford, 470pp.

HWEMELEE S (2001a) : TR LHEREEMEROFTHFIETOWNT] , 46pp.

HEHRAZAS (2001b) ¢ [FEE N 7 7 OHIEORWEHEICOWT) , 28pp.

WEERAEZRS (2003) T RAAHERBH O HURIEBIO LR , 62pp.

WERAZ RS (2009a) o TEEEWIEEWEES ORAE (—#kET) |, 37pp.

WERARAEZ RS (2009b) @ THAROHEIGEI—HE MR O R 7 M) O R — 2
>, 490pp.

MEMEZES (2010) : TELJIBTOWEH AN (—#ET) |, 54pp.

HETAZ RS (2025) : TRIIAZLHIERFIE AR ORHHFIEIC VT GBH) 1, XXpp.

R AL B RIEHIMS (1999) @ T (BGTRE) R 72 MRS A MR M T4
IZ2WT ), T4pp.

W BORZTT (2012) « SRACHUG PR HUE AT E C ORI S Eh LIRS R (FHigdT) |
MR TG R 2, 88, 143-149.

W EORZTKEGET (1948) - THEFD 21 IR HUR S A S HGm ), AR 2T
5, 39pp.

Kanamori, H. and K. Tsumura (1971): Spatial distribution of earthquakes in the
Kii Peninsula, Japan, South of the Median Tectonic Line, Tectonophysics,
12, 327-342.

Kaneda, H., H. Kinoshita and T. Komatsubara (2008): An 18, 000-year record of
recurrent folding inferred from sediment slices and cores across a blind
segment of the Biwako—seigan fault zone, central Japan. J. Geophys. Res.,
113, B05401, doi:10.1029/2007JB005300.

Kato, T. (1983): High-Angle Reverse Faulting Associated with the 1946 Nankaido

71



© 0 N1 O U W N =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
A Ot A W N H O © 00O W N O O 00000 ke W N = O

Earthquake, Tectonophysics, 96, 31-44.

FHIIESE < (it 7 (2001) : BEAERMUBOBIEERE=7 AU T 1 OFE, Y1 AE,
5(7), 6-7.

Kikuchi, M., M. Nakamura, and K. Yoshikawa (2003) : Source rupture processes of
the 1944 Tonankai earthquake and the 1945 Mikawa earthquake derived from
low-gain seismograms, Farth Planets Space, 5b, 159-172.

KT (1968) : THURBLHIFEEE (251R) |, 245pp.

Kodaira, S., N. Takahashi, A. Nakanishi, S. Miura, and Y. Kaneda (2000):
Subducted seamount imaged in the rupture zone of the 1946 Nankaido
earthquake, Science, 289, 104-106.

Kodaira, S., T. Iidaka, A. Kato, J.-0. Park, T. Iwasaki, and Y. Kaneda (2004):
High pore fluid pressure may cause silent slip in the Nankai trough,
Science, 304, 1295-1298.

Kodaira, S., T. Hori, A. Ito, S. Miura, G. Fujie, J.-0. Park, T. Baba, H.
Sakaguchi, and Y. Kaneda (2006): A cause of rupture segmentation and
synchronization in the Nankai trough revealed by seismic imaging and
numerical simulation, /. Geophys. Res. , 111, B09301,
doi:10.1029/2005JB004030.

[ - HPEBE (1954) « —S5/K MU s A R Gk, (] - M BRBEH AT K, B3-No.1

[E g (1972) : WMEREHIT O L FEBICONT, HIERTEERE, 7, 456-46.

[ LT (2012a) @ SUHEHTT O M ZRE), MR TSGR, 88, 272-302.

[E L ERBE (2012b) : thE - PUIEIM O HGRAAE), HERTHEESHW, 87, 438-447.

ELHIpE (2024) : TE - MEH#DTOHERES), HEETHEESE, 112, 392-400.

Komatsubara, J., 0. Fujiwara, K. Takada, Y. Sawai, T. T. Aung and T. Kamataki

(2008) : Historical tsunamis and storms recorded in a coastal lowland,
Shizuoka prefecture, along the Pacific Coast of Japan, Sedimentology, b5,
1703-1716.

AMRIFARIF - SRATERE - FAATIE (2007) @ # W3S o IR O K G7 SRS & L
JIRWT CBTRE A OFE T, TEWTHE - EHIRATSEAS, 7, 119-128.

Kumagai, H. (1996): Time sequence and the recurrence models for large
earthquakes along the Nankai trough revisited, Geophys. Res. Lett., 23,
1139-1142.

REAMEZ (1999) - 1644 918 C 0 BRI O KRHUFE (T4 © B MRS O FIAEE, HIPHERS,
108, 424-432.

Li, S., J. Fukuda, 0. Oncken (2020). Geodetic evidence of time-dependent

viscoelastic interseismic deformation driven by megathrust locking in the

72



© M O U s W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
SOt A W N H O © 00O W N O O 00000k W N = O

southwest Japan subduction =zone. Geophysical Research Letters, 47,
€2019GL085551.

Liu, Z. S. Owen, D. Dong, P. Lundgren, F. Webb, E. Hetland, and M. Simons
(2010) : Estimation of interplate coupling in the Nankai trough, Japan
using GPS data from 1996 to 2006, Geophys. J. Int., 181, 1313-1328.

Loveless, J. P., and B. J. Meade (2010): Geodetic imaging of plate motions,
slip rates, and partitioning of deformation in Japan, J. Geophys. Kes.,
115, B02410, doi:10.1029/2008JB006248.

ATASZER] (1988) : EHAINJED OB RHIE & Sepr i ik 258, PR, 43, 234-
240.

ATAS3E0 (1992) - VAR A AT BB O SR a8 m),  SEIUACATZE, 31, 285-296.

RTZESEH] (1999) : EF IO FAETAE M O Mk B HEE S0 2 BT 22 r iR,
HER A, MR —K O E RIS 2 T—, 24, 76-80.

Maemoku, H. (2000): Late Holocene coseismic uplift deduced from assemblages of
emerged sessile organisms in Cape Muroto, southwestern Japan, Active Fault
Research for the New Millennium, Proceedings of the HOKUDAN International

Symposium and School on Active Faulting, 249-250.

BIZSE (2001) : MEEEATEED D AMS-14 CHEARD B Ir 7= 58 F I oD it Mk e 12 B 9
LT, HPMERE, 110, 479-490.
AT (2006) @ 2770 B O MUl 28 8) & HFEREE, HARHMEFREE 113 %9

RERFIITRAE, HEFHERS, 112, Suppl. 5-5, 17-26.

FAFFIE = (2005) : HOEHUEAHEE A B 2 METEE 028k (4) —IRAWIET —,
HER Tl R W, 67, 223-226.

TARRSE - FAS ' (2011) @ LB IERAE - s OHERI I 54 55 2000 A
DA X2 b, HEREER IS 2011 2R, SSS035-P02.

FAAF (2012) : SOKHUER, AARHESRSCESM, FHIGASCEE, 217-222.

FATHEE T« HPAT B - SRS (2010) : FKMUBOFHIEG, AARMEZSKERS
T ARSE,  160.

PSS - PR B AREFEZ (2011) - FOKHURE OHURAEE) - HEEN SRR TE
DL, BAMRFERMEFRSHEHTRE, 120

Miyazaki, S. and K. Heki (2001): Crustal velocity field of southwest Japan:
Subduction and arc—arc collision, J. Geophys. Res., 106, 4305-4326.

Mizoue, M., M. Nakamura, N. Seto, Y. Ishiketa and T. Yokota (1983): Three-
layered distribution of microearthquakes in relation to focal mechanism
variation in the Kii Peninsula, Southwestern Honshu, Japan, Bull.

FEarthq. Res. Inst., Univ. Tokyo, 58, 287-310.

73



© M 1 O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
SOt A W N H O © 00O W N O O 00000 ke W N = O

Mogi, K. (1981) : Seismicity in western Japan and long-term earthquake
forecasting, in Maurice Ewing Ser. 4, Earthquake Prediction, 43-51. (edited
by D. W. Simpson and P.G. Richards, American Geophysical Union, Washington,
D.C.)

R BEESES - DA - R - aE— (1996) - UENTHRT 2 R
B (1605 B « 1707 G2k « 1854 KBY) & RO AHEMIR OHM & O FIfeS, B R
HRHFA FIMIER, 15, 39-52.

Murotani, S. (2007): Source process of the 1946 Nankai earthquake estimated
from seismic waveforms and leveling data. Doctor Thesis, Univ. Tokyo,
112pp.

ERET - S - FEARERRR (2013) M9 2 T AEKMED TR @434 & R r—
U7, HMEETMEEaRRW, 89 %, p. 450-452

WEIF (2011) : FEE b7 7 OEKRMERE T ARG & v £ L 0.

Nakanishi, A, H. Shiobara, R. Hino, K. Mochizuki, T. Sato, J. Kasahara, N.
Takahashi, K. Suyehiro, H. Tokuyama, J. Segawa, M. Shinohara, and H.
Shimamura (2002): Deep crustal structure of the eastern Nankai Trough and
Zenisu Ridge by dense airgun—OBS seismic profiling, Mar. Geology, 187, 47—
62.

PGB « /NS — - HRT W] - R RIS - S 5 - RS T - ik - R
et - MWEZ - HFAT (2011) : FEUE N T 7 VENRES QS IE A AL T 4 U B
T L — FOTBIK,  AAHEREER S 2011 R TR, SSS035-06.

PEEET « TATHAE - NEFH— - R EIE—ER - G5 - AR T - AR - W
AT« LA NE - IIRRERED - 8 P« T 3w - BRRURER - sCm T - % RS

(2012) : EEMEHIIR (1946) FRIFIROMIELL LILHAL T 1 ) EL T L— h D
Tk, AARHIERERREBAES 2012 RS TR, SSS38-06

- RERBIE (2010) - EEIfE T T OWBIEIEITE 2 S5 T — 2 b8 D, #
%, 80, 852-857.

T - RAES - ERORA  SAARERESA - FILTE— - EITRRTE - BRI G- ST
S - GHERSAE - AT (2011) c BT LRI E X & 2 T2 FEME N T 7 O IR
%, AARHEREE R EHE KRS 2011 2K TRESE, SSS035-15.

@ BIEEE (2024) ¢ REAS - /NER - IR ST TAAPR IS SROCEAR T HES < Lk
OMERBEORE IS D7k, BRICERY:, 43, 307-311.

ITAM— - RIS - RAIER - R - KIPID A (2011) @ FnEkILR A AET BT
D OEESAT DTG R, AAHEKSBER FHEE 2011 FRIHEHER,
SSS035-12.

Namegaya, Y., H. Maemoku, M. Shishikura, T. Echigo (2022): Evidence from

74



© W O U s W N =

LW W W W W W W N NN DN DNDNDDNDDNDNDDN R R e e
SOt A W N H O © 00O W N O O 00000k W N = O

boulders for extraordinary tsunamis along Nankai Trough, Japan,
Tectonophysics, 842, 229487.

Nishimura, T. (2011): Back-arc spreading of the northern Izu-Ogasawara (Bonin)
Islands arc clarified by GPS data, Tectonophysics, 512, 60-67,
doi:10.1016/j. tecto. 2011. 09. 022.

Nishimura, T., Y. Yokota, K. Tadokoro, T. Ochi (2018): Strain partitioning and
interplate coupling along the northern margin of the Philippine Sea plate,
estimated from Global Navigation Satellite System and Global Positioning
System—Acoustic data, Geosphere, 14, 535-551.

PERT L - PRS- ERPER - KEFIS (2025) : MRFNEEHEHIEICLE S maREEEE D
Pt m o ey, iR 2, Bfh

VAR R REERER - EIRE— (1999) (EE R T 7RV OT L= EL v Ty T L
FUNEEER O e oA & B DWW C, HiFE 2, 51, 443-456.

VAR (2000) : JiE A (1185) FUERMIERICI01T 2 Aab A ik O I2HE, AL
7%, 16, 163-184.

Ty afi— (1996) : HUHHURO 7 ¢ U B AR T TR ENORT 7 b =27 X, HiE 2,
49, 295-325.

Nomura, S., Y. Ogata, F. Komaki, and S. Toda (2011): Bayesian forecasting of
recurrent earthquakes and predictive performance for a small sample size,
J. Geophys. Res., 116, B04315.

Obara, K. (2002): Nonvolcanic deep tremor associated with subduction in
southwest Japan, Science, 296, 1679-1681.

N (2009) 1 7 4 U E AT L— MLAIABITHE S PR A AR D A v —HRFE O
., HiEE 2, 61, S315-S327.

Obara, K., and H. Hirose (2006): Non-volcanic deep low-frequency tremors
accompanying slow slips in the southwest Japan subduction zone,
Tectonophysics, 417, 33-51, doi:10.1016/j. tecto. 2005. 04. 013.

Obara, K., H. Hirose, F. Yamamizu, and K. Kasahara (2004): Episodic slow slip
events accompanied by non—volcanic tremors in southwest Japan subduction
zone, Geophys. Res. Lett., 31, 123602, doi:10.1029/20045GL020848.

Obara, K., T. Matsuzawa, S. Tanaka, T. Kimura, and T. Maeda (2011): Migration
properties of non-volcanic tremor in Shikoku, southwest Japan, Geophys.
Res. Lett., 38, 109311, doi:10.1029/2011GL047110.

Ogata, Y. (1999): Estimating the hazard of rupture using uncertain
occurrence times of paleoearthquakes, J. Geophys. Res., 104, 17995—
18014.

75



© M O U s W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
SOt A W N H O © 0000 W N O O 00000 W N = O

Ogata, Y. (2002): Slip-size-dependent renewal processes and Bayesian
inferences for uncertainties, J. Geophys. Res., 107, 2268.

Ohta, Y., F. Kimata, and T. Sagiya (2004), Reexamination of the interplate
coupling in the Tokai region, central Japan, based on the GPS data in 1997-
2002, Geophys. Res. Lett., 31, 124604, doi:10.1029/2004GL021404.

Fifnde (1996) : s & £ OEIIHIEOA MR T -Z ~-2 (416 425 1995 4)
([ZoWT, HEEE, 12, 61-70.

Okada, Y., K. Kasahara, S. Hori, K. Obara, S. Sekiguchi, H. Fujiwara and A.
Yamamoto (2004): Recent progress of seismic observation networks in Japan
-Hi-net, F-net, K-NET and KiK-net—, FEarth Planets Space, 56, xv-xxviii.

BIAT = - R - THOH - BIFHE (2006) : R A TE 7 EREEHIEROfRE
B, BAHEPSETRE.

Mk | (2011) : NBERT REVE LT 7 OBERMBET URES GESE) MR
(E) ZERMER http://www. bousai. go. jp/jishin/nankai/model/5/pdf/1ii
n_okamura. pdf

A |- @A =7 (2011) : BN FEfE N T 7 OB KHMIRE T AUBRE R TR
WL ZEERE (ZRERMEERE) http://www bousai. go. jp/
jishin/chubou/nankai_trough/chukan_matome. pdf.

Okamura, M. and H. Matsuoka (2012): Mega—earthquake recurrences recorded in
lacustrine deposits along the Nankai Trough, AGU Fall Meeting 2012, NH11A-
1540.

RIATAT(E (1990) : DU EIh OV ERE S & VETE A ARSI O 55 IUAC G 25 B, VBT 4
76, 96, 223-237.

W WPl 2 By « AKRTE = - 372 - PASIER (1985) : MUIEF L OVE I IR O BRI 53 A,
HigE 2, 38, 93-103.

Okino, K. and Y. Kato (1995): Geomorphological study on a clastic accretionary
prism: The Nankai Trough, 7sland Arc, 4, 182-198.

Okino, K., Y. Ohara, S. Kasuga, and Y. Kato (1999): The Philippine Sea: New
survey results reveal the structure and the history of the marginal basins,
Geophys. Res. Lett., 26, 2287-2290, doi:10.1029/1999GL900537.

KHBF - /NHERT (1994) - LEBICRFOMERMAE: T & S UALO RISy, Mo rE
76, 103, 243-267.

Ozawa, T., T. Tabei and S. Miyazaki (1999): Interplate Coupling along the
Nankai Trough off southwest Japan derived from GPS measurements, Geophys.
Res. Lett., 26, 927-930.

Ozawa, S., M. Murakami, M. Kaidzu, T. Tada, T. Sagiya, Y. Hatanaka, H. Yarai,

76



© W 1 O U s W N =

W W W W W W W N DN DN N DN DNDDNDDNDNIDNHE =R e
SO A WD H O © 000 WNHE O © 00Ot W= O

and T. Nishimura (2002): Detection and monitoring of ongoing aseismic slip
in the Tokai region, central Japan, Science, 298, 1009 - 1012,
doi:10.1126/science. 1076780.

Ozawa, S, H. Suito, T. Imakiire, and M. Murakami (2007): Spatiotemporal
evolution of aseismic interplate slip between 1996 and 1998 and between
2002 and 2004, in Bungo channel, southwest Japan, J. Geophys. Res., 112,
B05409, doi:10.1029/2006JB004643.

Park, J.-0., T. Tsuru, S. Kodaira, P.R. Cummins and Y. Kaneda (2002): Splay
fault branching along the Nankai subduction zone, Scrence, 297, 1157-1160.

Parsons, T., R. Console, G. Falcone, M. Murru and K. Yamashina (2012):
Comparison of characteristic and Gutenberg-Richter models for time—
dependent # > 7.9 earthquake probability in the Nankai-Tokai subduction
zone, Japan, Geophys. J. Int., 190, 1673-1688, doi: 10.1111/j.1365~
246X. 2012. 05595. x.

Rice, J. R. (1993) : Spatio—temporal complexity of slip on a fault, J.Geophys.
Res., 9885-9907.

Rubinstein, J.L., W.L. Ellsworth, K.H. Chen, and N. Uchida (2012): The Time
and Slip-Predictable Models Cannot be Dependably Used to Predict Earthquake
Behavior 1: Repeating Earthquakes, . Geophys. Kes., v. 117, B02306,
doi:10.1029/ 2011JB008724

Ruina, A. (1983): Slip instability and state variable friction laws, J. Geophys.
Res., 88, 10359-10370.

Ba @ (1999) @ WIENZIS T 2 GBIV 7 v & 7 L — R/, A FIHER,
Tk 24, 26-33.

Sagiya, T. (1999): Interplate coupling in the Tokai district, central Japan,
deduced from continuous GPS data, Geophys. Res. Lett., 26, 23152318.
Sagiya, T. and W. Thatcher(1999): Coseismic slip resolution along a plate
boundary megathrust: The Nankai Trough, southwest Japan, J. Geophys. Kes.,

104, 1111-1129.

Sakaguchi, A., F. Chester, D. Curewitz, 0. Fabbri, D. Goldsby, G. Kimura, C-
F. Li, Y. Masaki, E. Screaton, A. Tsutsumi, K. Ujiie and A. Yamaguchi
(2011a): Seismic slip propagation to the up—dip end of plate boundary
subduction interface faults: Vitrinite reflectance geothermometry on
Integrated Ocean Drilling Program NanTroSEIZE cores, Geology, 39, 395-399,
doi:10. 1130/G31642. 1.

Sakaguchi, A., G. Kimura, M. Strasser, E.J. Screaton, D. Curewitz and M

77



© M 1 O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e e
SOt A W N H O © 00O W N O O 00000 ke W N = O

Murayama (2011b): Episodic seafloor mud brecciation due to great subduction
zone earthquakes, Geology, 39, 919-922, doi:10.1130/G32043. 1.

N (1997) ¢ THEh o KM— R ARSI OMES ), [FAEHK, 272pp.

I B (2004) : EBF TR ST HIERREMNC & 5 W HIERIISEORCR, TSR - b
EMPFEAT, 1, 287-300

Satake, K. (1993) : Depth distribution of coseismic slip along the Nankai Trough,
Japan, from joint inversion of geodetic and tsunami data, /. Geophys. Res.,
98, 4533-4565.

Sato, M., H. Saito, T. Ishikawa, Y. Matsumoto, M. Fujita, M. Mochizuki, and A.
Asada (2011) : Restoration of interpolate locking after the 2005 Off-Miyagi
Prefecture earthquake, detected by GPS/acoustic seafloor geodetic
observation, Geophys. Res. Lett., 38, 101312, doi:10.1029/2010GL045689.

PASEEE (1953) : VEFT A ASSMAIMIEEHF TR E) & U [E ¥ L OV ORI O, HisEs)
EOBIR, FMNFAIERE, 2, 1-46.

Scholz, C.H. (1985): Earthquake Prediction and Seismic Hazard, Earthquake
Prediction KResearch, 3, 11-23.

Scholz, C.H. (2002): The mechanism of earthquakes and faulting - 2nd edition
—, Cambridge Univ. Press, 47lpp.

Sekine, S., H. Hirose, and K. Obara (2010): Along - strike variations in short -
term slow slip events in the southwest Japan subduction zone, J. Geophys.
Res., 115, B00A27, doi:10.1029/2008JB006059.

Seno, T. (1979) : Pattern of intraplate seismicity in southwest Japan before
and after great interplate earthquakes, Zectonophysics, 5T, 267-283.
W= (2012) : B b 7 7 ERME—F OBIEDOEL © ) —XZ oW COHifz /e

Bx—, WE?2, 64, 97-116.

SRH_sr (2017) @ 1707 HEE K MR O MG A S 2R 5 HUkE, RS HIER, 32, 1-17.

SEH_ gn (2024) : £ED 1707 SR MESE [HETR] OMETRFEOZY IO
T, 39, 83-98.

I

S sr - T @& (2025) @ SEEEO EKMIERTS KOV BIEEHIEIC K DR O
FeEt, FESOHIEE, 40, 159-172
Shimazaki, K. (1976) : Intra-plate seismicity and inter—plate earthquake:

historical activity in southwest Japan, 7Zectonophysics, 33, 33-42.
BIRFFRE (1980) : SERIGREL O & 7' L— NNB IO L — MR, H Tl
K, 2, 17-24.
Shimazaki, K. and T. Nakata (1980): Time—predictable recurrence model for large

earthquakes, Geophys. Res. Lett., T, 279-282.

78



© M 1 O U s W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e
SOt A W N O © 0000 W N O O 00000k W N = O

Shiomi, K., M. Matsubara, Y. Ito, and K. Obara (2008): Simple relationship
between seismic activity along Philippine Sea slab and geometry of oceanic
Moho beneath southwest Japan, Geophys. J. Int., 173, 1018-1029,
doi:10.1111/j. 1365-246X. 2008. 03786. x.

Shiraishi, K., Y. Nakamura, R. Arai, T. No, Y. Kaiho, R. Miura, A. Nakanishi,

S. Miura, G. Fujie, S. Kodaira (2025): Topography of the subducting

basement throughout the entire Nankai Trough, Sci Rep, 15, 25530.

REIER - R - A2 - it (2008) : ALOPE BRI 0A0 9 2 Mk
H BRI O B 5 & AR — T 1 T 7 I8 OBV S O RIEE T —, % TR
HHURDIZE L, 8, 267-280.

RITIENR - ATASSER - U HE - AT4MA— - AJFIEDAE (2011) - MRS L O H5 A &
Vi EIR B 2> D HEE S WD FEWE N 7 7 OB R B IE, A AR R R A
2011 FERZAMHELE, SSS035-13.

Sugioka, H. T. Okamoto, T. Nakamura, Y. Ishihara, A. Ito, K. Obana, M. Kinoshita,

K. Nakahigashi, M. Shinohara, and Y. Fukao (2012): Tsunamigenic potential
of the shallow subduction plate boundary inferred from slow seismic slip,
Nature Geoscience, 5, 414-418, doi:10.1038/NGE01466.

FLiE— (1990) : BRI ~EMEEHIRO Y1 227 7 b =27 X, #i5K 2, 43, 439-442.

ERORHEIL (2010) « HGE~ M E R ORRMISMRIE R O B . BHE, 80, 779-781.

Szeliga, W., R. Reisinger, B. Maclnnes (2022): Historical tsunami
observability for Izu-Bonin-Mariana sources, Earth Planets Space, 74, 193.

Tadokoro, K., R. Ikuta, T. Watanabe, M. Ando, T. Okuda, S. Nagai, K. Yasuda,
and T. Sakata (2012): Interseismic seafloor crustal deformation
immediately above the source region of anticipated megathrust earthquake
along the Nankai Trough, Japan, Geophys. Kes. Lett., 39, 110306,
doi:10.1029/2012GL051696.

B K - R - - B - TS - AR - i - R0 3R (2002) ¢
e ] L PRSIV T U 38 1 2 I M I o e HERR A A, H FIiER, 24, 10,
736-742.

Takahashi, T., K. Obana, Y. Yamamoto, A. Nakanishi, Y. Kaiho, S. Kodaira, and Y.
Kaneda (2012) Three—dimensional  distribution of random velocity
inhomogeneities at the Nankai trough seismogenic zone, Fos Trans. AGU, 8.
6(52), Fall Meet. Suppl., Abstract T13C-2617.

Tanioka, Y. and K. Satake (2001la): Coseismic slip distribution of the 1946
Nankai earthquake and aseismic slips caused by the earthquake, Farth,
Planets and Space, 53, 235-241.

79



© M T O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
A Ot A W N H O © 0000 W N O O 00000k W N = O

Tanioka, Y. and K. Satake (2001b): Detailed coseismic slip distribution of the
1944 Tonankai earthquake estimated from tsunami waveforms, Geophys. Res.
Lett., 28, 1075-1078.

LRI =8 (1950) « PUE M OWEEHE, Fell REEMIARE OTZRBIZSWT,  KEEZEHR,
BT 7, 54-82.

Terada, Y. (2025): Slip-size-dependent Brownian passage time model with slip-
size uncertainties, Japan Geoscience Union (JpGU) Meeting 2025, Abstract
STT43-01.

FOEMIEWTEAT e (1999)  THRUBROMWRETENE ), BRI HRE, 176pp.

HOUREHENIZERT (1978) « DH A AHIERSOBL 28 58514 5-2) , HURKFHUE
WFFERT, 1095pp.

L — - T I - AARE - UARFE LR (1998) : BGEHMIEEOZ T, B
68, 56-57.

Tse, S., and J. Rice(1986) : Crustal earthquake instability in relation to the
depth variation of frictional slip properties, J. Geophys. Res., 91, 9452-
9472.

#WEIZEE (1994) B LICHAE Lo, A TIER, 24, 36-49.

#wlgEE (1999) : [EERWEE] 6 & O TR (B - MR O Tk, S,
114, 46-49.

FAEEFESR (1989) : RHAUEME (1854-12-23) , KEFEEME (1854-12-24) OF
FEoyAn, MR AEE RS, 41, 480-497.

FHEEFER (2003) : THRFAR A ARHPEHIRITL) , HORKFE MRS, 605pp.

FHEFER - RIPREETRASH (1994) : TOREOESLHEORE S - HRE
MR, HEEA R AESES, 647pp.

Utsu, T. (1974) : Space—time pattern of large earthquakes occurring off the
Pacific coast of the Japanese Islands, J. Phys. Earth, 22, 325-342.

Utsu, T. (1984): Estimation of parameters for recurrence models of earthquakes,
Bull. FEarthq. Res. Inst., Univ. Tokyo, 59, 53-66.

FHAEIR (1994)  : HURFIREASH - 72 B8 O Hisk, Higk 2, 47, 93-95.

FHAEIG (1999) ¢ THURTEENARL , HURZHARS, 876pp.

Wallace, L.M., S. Ellis, K. Miyao, S. Miura, J. Beavan, and J. Goto (2009):
Enigmatic, highly active left-lateral shear zone in southwest Japan
explained by aseismic ridge collision, Geology, 37, 143 - 146,
doi:10. 1130/G252221A. 1

DS (1998) @ TAAGERPGRI GF 2R |, HAOEHRS, 238pp.

Wells R. E., R. J. Blakely, Y. Sugiyama, D. W. Scholl and P. A. Dinterman

80



© 0 9 & Ot B~ W N~

N DN DN N NN H R
QL i W N H © © 00 =3 & Ut & W b ~ O

(2003) : Basin—centered asperities in great subduction zone earthquakes: A
link between slip, subsidence, and subduction erosion? J. Geophys. Res.,
108, ESE 16, doi:10.1029/2002JB002072.

Yabuki, T. and M. Matsu ura (1992): Geodetic data inversion using a Bayesian
Information Criterion for spatial distribution of fault slip, Geophys. J.
Int., 109, 363-375.

W (2006) - B35 — 1 9 4 AFRMMEHIE —, B AMBE A28 TRE, A019.

AT < FRIF R (1995) : BERIVE (—AOT) +ZH FAHHEIZ OV T— IR -
AR OH ME D, HHEER —EEE~OT T u—F GRR SRS , 5
SURSHIRES, pp. 160-251.

LF ST - RHMAL (1985) « G 1261727 4 U BT L — MEARIAZOTEIR,
W7 2, 38, 193-201.

Yamazaki, T. and Y. Okamura (1989): Subducting seamounts and deformation of
overriding forearc wedges around Japan, 7ectonophysics, 160, 207-229.
Yokota, Y., T. Ishikawa, S. Watanabe (2016): Seafloor geodetic constraints on
interplate coupling of the Nankai Trough megathrust zone, Nature, 534,

374-3717.

Yonekura, N. (1975): Quaternary tectonic movements in the outer arc of
Southwest Japan with special reference to seismic crustal deformations,
Bull. Dept. Geography, Univ. Tokyo, T, 19-T1.

Yoshioka, S., T. Yabuki, T. Sagiya, T. Tada, and M. Matsu ura (1993):
Interplate coupling and relative plate motion in Tokai district, central
Japan, deduced from geodetic data inversion using ABIC, Geophys. J. Int.,
113, 607-621.

81



Nin'na 887 2 ...
209
Eicho
IKo:a -] (00 = - - o p—] () —
.possible? | aen . ......
newly found
Ko'an 1361 < — S
137
Mei (R —— p——
eio -75-7-—-1498
Keicho N/ A w1605 N f::'""""’
B 102 hg.
Ho'ei 1707
147
Ansei 1854 90 1854
Showa| s 1 946 i | 944 s G & P
Nankai earthquake Tokai earthquake

K1-1 R b7 7 OBEKE (A~E) &7 L— MERHED
W22 454 (Ishibashi, 2004)

K sriodpait /mm[wm\ﬂy\f :\\\\\\ /S/}"))
;o

&
L% )( Ba'kntgne A Active volcano

050 100 150 200km [\ \ T
& / .

L
"

Shichito Ridga\. H(&

Shikoku Basin

/

.

130 134 136" 38 W
12 P DT 7NV ORGEREIN (A~ERY) L BSOSt
HET HEHMERL (Wells et al. ,2003)

82



,[ Blfg: <722 PO

I

W e
REF Ui
BEEOY vy

/& il e
131°E 132°E 133°E
X 2-1 FEifE N7 7 & ZORDOWHETENIE D54 (HH & RiL)

R&ﬂt?4Ut/ﬁ7b-hMﬂ
- EIFRAETEER | EUMRE DM/ (S A e Ny g -
- BE#ILRER B HROE [BEE 0BT w L e

- MEM : B b 7R
r&ﬁmJ@E%b1%8$ﬂﬁ%%i®%0ﬁﬁ%t—ﬁ

4
B 2-2 WBVRERHEO ML HET oME (i

, 2011)

83



= W N

36°

34°

32°

30°

[N

AT
BRI

Ide et al. (2010)
Hirose et al. (2008)

T
130° 132° 134°

2-3 FUE N T T HIERIATY T 4 U B HMET L — D _LERE
RFEAG (25 e ONVE O —FBei T ORE)  THWZEREEXNERF (2011) (2X %)

84

T
136°

138°

140°



[

© 0w 3 O

pth (km) 2.5

30 Do

Philippine Sea plate

2-4  VRUBIEHRE IS O (Sakaguchi et al., 201la)
A 1944 FEOREIWEHIEE 2 TR N 7 710V OREL, B @ [ b 7 7 2880 2 RN
i, WFROALEZ ANZRT, WA THAEESIEC & D TR a7 Mg i A7
fE, C: ZUlhTg 28480 2 = 7 (L&, D@ 7 L— MEESIETE 2880 5 = AL E M,

C0004: Megasplay fault
(271 m CSF)

C0007: Plate boundary frontal thrust
(438 m CSF)

Ro (%)
1.0 1.5 2.0

Intensaly brecciated
‘hemipelagic mudstone

Ro (%)
05 10

0.0 15

Dark layer 8

Unbroken hemipelagic %
wdstons

A VT row BV o)

0.2 04 0.6 0.8 1.0 0.2 04 06 0.8 L0

2-5 a7PFEELE M) A FEEE (Ro) (Sakaguchi et al, 2011a)
E R A MHERREWVZE, ZOHEOFEEDN LY GRICI b IhiZ L2 E%k
T2, A DikErESOa 7 B: 7 L— MERBEH#SO 2T,

85



jL}

XI3-2  19464ERAFNREEHNEE DA O & UK, 1948 ; iU, 1977 L 0 7ERK)

86



=
m

[X3-3 18bAFLHUREHIE D O m E CPS - 1981, JI51984% X v 1ERL)

A
[#)
- I,
531m i
. Q
FE i
2m " o

v/
X3-4 185AFELE B OEE Om S (P, 1980a ; 1980b ; 1981 ; 1984 ; 1985 ;

1988 ; PIEIEAY, 1981 ; 1983 ; & 1 v {E%)

87



QO

X 3-5 1707 HFFEAKHEOEPE Om S (P, 1980a; 1980b; 1984; 1985; 1988, #f
- fh, 1996, #RH, 1981 X 0 {ERk)

X 3-6 1498 FEBJEOEE O @ &S (8K, 1981 ; P, 1975 X v 1)

88



3-7

R AB

5
|
i

1605 EBERMBOHI OFm S (LA « #K5, 1995 X Y 1B

89




250

X3-8 19444EHEFI BB OB IE A (KRBT, 1968 L Y 1Ek)

90



S Ot A W N

250

3-9 19464FIEFIRTITFHIER DR AiIX (5T, 1968 8 D 1K)
(3-8 % ON3-91L[R & i BEBMIE A 2 L CEBEREZ Wb 0, TRITIE, B
2R B 3G b AR AR CRBL L7, 7k, BESHEOSMITEES L REL, &
FEEEFLLRITBE 6L EERBL LTz, F/o, YREOBERBKTREL THY ., BE6IIH
TEDEE 6 FLL LIS T 5,

91



[o2 BN BN VL)

18544F RREHHE e ; \%

é{{f (2 0 150 300
A v

]

X3-11 1854 LB FEIE O ERE (FHE - KAEA, 1994 X Y 1ERk)
BRI EHEE R T ey, RO IRIN RS S %GBT CTIE¥ A o B0 RENE
Fhb,



OoDnoeocooee g

1707.10.28 [EkHhE] M8.6

Tl s

‘ . k Q : g
8 A . i ] . p! a
(6]
zi 4 0 150 300
a)ﬂ SN / e S —
) ¢ km

X|3-12 170THEFEARMEORE /24 (FAHi2012 X 9 1B

93



U

14984 BACHE
A KB

O 4~5

O 4nt
O 5~6
o5t
® 6

313 1498415 % DR e

BRI BTG = &, BRI CE EMADBER L5, (FHk - K

A, 19941 0 1ERL)

94



0 25 50 75100kmﬁ} /ll
N .

SN
Tanioka and Satake(2001)

slip(m)

|:| 0-05
L0057 L)

T @ LIS BB E TV L LT OB,

Tanioka&Satake(2001) K U'Satake(1993) i & N FcHIESRS 3 b & (Ao
TWd, BEORLTE, WKTHAMNEZLOERLTED, TRTRD
DHAHOT 0w I THE, ZTOKEXEL6IMEREEN TS,
BT 1, EFUERICRIF E hie 7 — 2 ORNE, RUHideiE b
Z 7 ORI, . %

[ satake(1993) [ BB + 2T — 2D A>3 —Ta]
[ J4amaoro)EEsiEREs]
[ 1shibashi(1981) [ 25 Hh]

3-14 1944 FIEF R EEYE R O S HEJRE T L

e T

025 5075 100km Tanioka and Satake(2001)

. ‘ slio(m)

1

[[T7] 05-1
] 1-15
[ 15-2
2-25
EE 25-3
i s-3s
/

Cummins and Kaneda(2001)

slip(m)

[ o-or

] o1-1

!:l 172 okatsnskel1999)255
2-3 RET—SERIESHBT.

3-4 splay faultZ AL AR AT & 3 58]
B -

Bl s - o

Sagiya and Thatcher(1999)
- IR R T — 2O N—Ta

[ samaosn ks iEEs]

[ Kato(1983) (132 2 B (k)]

[ ] Ando(1982) [k 258} + a2 e S fiE 38R ]
[~ Yabuki and Matsu'ura(1992) [#iA%ZE B ]

3-15 1946 fEMEFIRE R O K EERE T L

95



= W N

© 0 I O Ut

T

132° 13‘4“ 1(;6° 13‘8“

X 3-16 1946 FEHAFIFHEMEE D9 Y /Al (Murotani, 2007)
BRT ) OHAE (2.5 m) BEFTSoRLfERERY) 5L, $RVEOa S —HE - '{gm; Bm
1X0.5 m, .

R ittt sttt ittt . {HI]R:Bm
132° 11;4° 13‘6° 13‘8°
B3-17 19444 MAFI IR O3~ 0 B 554X

FAT <) OHDL BT o PR D 55 LTz, T B> = 2 5 — IR0 4n, 2
#k : Kikuchi ez al. (2003). 7Kfh : Ichinose ez al. (2003), #Rfa : LU (2006) O3 /’/;{ﬁ“ﬁ: om
SO BT, TR ROEEEA A, 220, L2 n LEnkRb, e { —

96



0 25 50 75 100 km

EBRFLEERAMBET LELTOERE.
FURIFRBF ST OBBEOLLE .

[T 185am A HHE(1981b) (AL H +i2HARBRE]
[ ] 1854RI Ando(1975) (iK% E5ER)

[ 1854 B 338 Ishibashi(1981) (#1432 ]

[ 1854 R B Ando(1975) [HARZETY -+ i R A T 6]

[X] 3-18 1854 2B oIS & (N 1854 AR B M v E D A FREIR £ 7 /L

0 25 50 75 100 km
[ m—

FERBAFLEERAMBETILELTORRSE.
RORIEFERST OBBEOLLE .

[ ] 170755k Aida(1981a,1981b) i35 5K ER]

[ ] 170755k Ando(1975) [Hb#k 2 ) + i 3K B 3R ER)

[ 17075 % Furumura et al(2011) #3258+ iR i 88
[ 1605p £ st Aida(19812) (i $1E3RER)

[ 1498853038 Aida(1981a) [ S BESRER]

3-19 1498 B HIEHIER | 1605 AEBEFRHIEE K OY 1707 AEE A MR O K FEIRE T L

97



Core Depth (cn)

| BAMRLED, ErbREEEY | ——

(RY b

— KNGOD-4

KNGIO-T1 KNGI0-10 KNG10-12

H
bt

i

it

=
=
=
§
E
!

[X] 3-20  #EH3 o> HE HEFE M)
2000 FERIDOHERE 2NEV Y ([AFHEA>, 2011),

4/ (cal.BP)
(FE1950FEZHEL LT, AFEFHNERDLTNS )
YNZ_YNZ YNZ YNZ YNZ WNZ YN
o 05-02 05-05 05-03 05-04 06-01 06-03 06-05 5000 4000 3000 2000 1000 0
T T
I —— WNZ05-p2 —— YNZOG-01
—— YNZ05-03 —— YNZGE-03 ——
= —— YNZ05-D4  —— YNZOG-05 i o]
B B =
[ ] BRI 1707 Fk?
leay = L g (1950-1707=243)
| | i (346) =
BB2_ pp 1361 EFE? T
B2 (1950-1361=589) !
0] (677) E
i fa:
2 = BRS04 KR |
= | | B3 (1050-684=1266) (10
i =] = .
B — w4 1600
S = (300~
[ WEa | PES 1900 i
m - BB -
- 7000
400-| — W5 ol
i W6 2600
&l WE6 T 4o !
i — BRE7 3000 !
- == (300) Y& LR
500 = R 7 = (#&Y iR LRI
wEe 3300 i
WEs =
o || (BIERT AT IN205-02 DRECHARE)
600 - - KK | |

— KILRRE

B 3-21 Koy WEATEEFIIZGED D 2 HHERM (A3, 2011)

=

98



=W N =

(m ASL)
1.0 —

0.5 —

-0.5 —

-1.0 —

-1.5

-2.0 —

225

-3.0 —

-3.5

4.0 -

-4.5 |

5.0 —

=55 =

300
|

200

Distance from shoreline

seaward

Ground surface

1960-790
(AD 990-1160)

B 1%%%%m
2 1420-1300 ! s
1170-960 (AD'540-650) 1B, > 500
o7eo-00  C N 13801280
D 550-660) |(AD570
€ v 14001290
: N R
HM 1890-1710.
(260-60 BC) Y(AD 60
1" Do)
'2340-2150.

12490-2340 2500-2340 '

525470 (AD 1425-1480)
|1060-930 (AD 890-1020)

|1700-1520 (AD 250-420)

| 1060-930 radio carbon age (cal yr BP, 2 sigma)

LEGEND .

radio carbon age

@ 525-470 (by Komatsubara and Okamura, 2007)

hd gastropod shells

P bivalve shells

L wood fragments

UU burrows D
11 rootlet .

black or dark-brown,

peaty silt or peat

brown, organic-rich silt

greysilt

sand

artificial fill

mottled silt

3-22  ZHRGEEIH CRERR S 7o HEBERE)

(Fujino et al., 2012 {233\ THERL)

AD T 09 JEOWRE A 400-500 IR THERE L T\ 5,

99




W b

5
6
7

W 2¥E | (5400-4500 cal yBP)
4 B 11 (30001700 cal yBP)
| W BN (1700 cal yBP-AD1361)
W BRIV (AD1361 LUBE)
35 BPIERIE 14C 48 (cal yBP, 2 0).
3

5194-4895

5441-5290  §5258-5035

= 1975-1823 884-1726 5230-4971
E J 27752667 Jp4839-4663 592-4411
25|
i 4676-4444
e . 2736-2556
e
£ 2 ' 1559-1402 1978-1865
E 1300-1185 1767-1584
g 15 {ADe50765) 615-511 [l == N
g bcyl:zuza'z?»gm) ‘AD‘335-1439)F Zip167-1813) seas imiﬂiﬁﬁo);ﬁﬁ
| | E2(BM18Y) ZHAIC L 1 271- 1
1028 ~ 1047 58175 337 B
(1944 SE3REH, 1946 % e 327 &
0.5  FENREOENESS) s e o4 05 e
e (AD1701-1891) B ~ _ _(AD1699-1885) .
-=" invalid for a==g _ _ 3
0! wie (387+22) .- 0
[m] Gil o 2 =i W A £
Ll ] gz ® pe 8 B o 10km
- B
3-23 MLFHEROEMBEARERSR RAE), 2008)

DI L h 4D LV ORHENTER TX

S N ¥ L T2 TR RN S s 2 TRt Y Y L A e

Do ZAUIRESRDFER - BEKS 5 A~ b 25 400~600 FERIBE CTAEC TV D Z L &RT, , (WREE: mEEL

m
Yot 9
Half i, Vi¥il
il :
M i
- 7
T i
1 i L]
f LY
LN R 5
mmmm a
3
2
itk
. i 0 MsL
5000 4000 3000 2000 000 .
yrBP
e o e saa kvl 1946 Nankai
P
| A < <<0.25m
5 s (cumulative uplift)
=1 § e
513 ~ X
7] - .
w| & i interseismic subsidence
2| AN o
% | E  postseismic subsidence
S| v T
& app. 120 years
TIME
3-24  EFURRICHT D ek RN S (Ri45, 2001)

LEMBEREE OFR L @A D AT, 100~150 FEHIKE TAE U 5 MR O M ZE B34, - {

1000~2000 “ERIFE TR E AR NEE T 54 X FBRAE LT TN D,

100

1 DOFEHEIL 400~600 FET TR SN T - '{(%ﬁi%%)i Tk +EAXDTA b - BRE }
MS

. ROBEENHT D

)

Hllig:

RELATIVE SEA LEVEL

»
FATATS

(i

=

g

P

I8
Wiy ey
.! Ve §
L
- i
1 1o toen
e
fHyy
i
4000 3000 2000 1000
coseismic uplift
(=abrupt drop gl relative sea level) 194
f<—— <<0.25m
e (cumulative uplift)

o

i interseismic subsidence

™ postseismic subsld':nce

—

<~
app. 120 years

TIME

B EEE

(Ms

BAE

): T+ b A RKXDTH b - BAREE




GH97-310 GH97-311

0= 7 siltyclay 0= N
oo 310-1 st =1 311-1 silt
. sikky clay - silty clay 2020+50
J p— 310-2csilt N 790450
e 3103 sik ]
T o 310-4 <. sile .
7 IHiIII 310-5 sile 7
T (slumped) n
1— 11—
silty clay n
- 310-6. silt-v.fis. 4 wed 3118 silt
_ 3107 silt -
1770270 K
- i By VLS oense0
i silty clay i sily clay
. WO 32 1-10 .5
i 3108 silt n <+——————— 1610£60
] 3109 silt B silty clay
310-10 skt
2 silyclay 2700260 2] e Mb-lesil
------ 3101 sil 7
. sile 2940+60 | 3112 ves.
T e li0~l2sxll E%ggﬂgo ] - silty clay
— 266050 . 31113 ¢ siltv.fs
i 30-13 silt 2720+ 40
4 - silty clay
— pownf 310-14 ¢ silt - 2920+50 -
_ L 2900250 -
b 3J0-15 V.L.S. (graded) -1
3— 3060+ 3 —
L sityclay i
(m) (m)

40 ! 138 20

3-25 EEWE T IV X —E XA OB (B) EFge gk ok
KON EAT FL IR 2 F O T2 BOR I IR SRR (6 PCAEAY) (F) (M, 2001)

FEREK TNy F 2T TGN E — XA b, A& ST RS HERE L 72 e et e,

101



Ot W W N~

Depth (km)

Philippine Sea plate

3-26  TEUEECHEN| R OB S (Sakaguchi et al., 2011b)
A 1944 FOFFFHME 2 S TomilE N 7 7 IRV ORESL, B : M N7 7 24800 5 SO
i, WARONLE % AR, WA THAZES L C TRy Mg EWmonE, ¢: a7
{riE,

102



C0004 C0008
XCT  Schematic X-CT  Schematic
o image column =z image  column
£ H
3 3
E 8
- - . T
: o) Rt
$E 2 e
(e
01 Q a
: o
= .
: g
- -y
# o
0.2 > =
-
=
”
2~y K.
-
£ o
i g
03
]
04 . -
gz @
&) &5 e
- [
o
=
|- 3
05 P 3
v E o
51 g
L
]
s -
‘; o &
0.7 ; £ [
b | - D Stratified unit Mue chast
: 1
e I:l Mudsarecea une ~ Burrow
| | - [5ie] Low Claoumber
‘n‘ o mnm Iﬂmll
08 seduimn | L wpor

S Ot W N

3-27 RIS T O X HRCT {4 & fRIRX (Sakaguchi et al., 2011b)
E R E o> LAl od =277 0004 (2137 & b 5J@D~ v F7 Ly F % (Breccia Unit)
RO HNDDITH L, FHRMOD =7 00008 ITid~ v 7 Ly F v 338 bw, 27 OfL
& %X 3-26 (28T,

103



1919 01 01 00:00 —- 2024 12 31 24:00

1 100km | N=1122
io
36°N 5 % QO 0.0
o ol o3 8
1968548 1H] o | =
M7.5 : ° o
I v o N
. E e O
RS 20
. o
° £ o]
34°N 'jb()‘" Y5O S 8.
N - o [e]
S & o
Bb . o %0 & A
1941FE118198| &4 °/° 0o o) 88 9 ooo 3 @

7.2 £ 89 2 ° JoumsmsE]
2024E8H3E ° 7 BESA W 4 g0
M7.1 $ 2004459858

32°N[o-- X > 19650793 M7. 1)| 870
1944512 87H o |O
M7.9 n
° 19464128218 [\48F4818H] 6.0
8. 0 M7.0 50
132°E 134°E 136°E 138°E
19614E2827
5,\;37.)? a 1931%11529
7.1

1923 01 01 00:C

3-28 FEVE N T 7 L2 OELORE A (KREITIER)
J9194E 1 /] 1 H~2024 4 12 [ 31 H D M5. 0 LA A D% S 0~60km O Hi15E A filihi,

AR A (RSO 1 2 2 M)

104

HilkR:

32°N|-
f 19¢
O | —
19NENE
o M7.2
)
o Og 1931511528
g o M7.1
M7. 0
HilBR:
1923 01 01 00:
NG9E(A
o
5 ©
© @i Co0io ¢
q
L %@ o 2
D éé QQ CO% 52
o 2
) o @@8 oo He
e
LIS LN R N
1
N112W(E) 1930 1940 1950 196




W DN =

A o& - o i
$ o © ° o0 [100km
o o9 ° o o |t
%%c) S & iooio % |-
(o]
P 60 © oo io
o o0 ) o
%) 5 S o 0°
g oio o ®o
°®
@8 O ° ©
o
9 5 o 0o o Cio
8o o oo
[} o [e
9 o d
o
o
° o
@) o
o
o
e
o
1 o @ o ° o
o o °° o () &
@c o Q o o g:oo
@% @ o <) i O 9 C o d
> O ° X 3§§E@OD O ogi® )
B 33& o 9 cooo@@@ ol 900 O% o 9 o
L LU LR Illllllllillllllllli||||||||| LU L R

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

X 3-29 T 7 & X ORI OMBEIREORZEM S (KT IERK)
SR 3-28 LEEE, E7-. [ 3-28 PO TFFHEN O HIFEIZ OV T,

105

HIRR:

1923 01 01 00:00 -

3l

1930

1940 1950 1960 1




3

8 A - 400
: _ - 300

N=408

500

——=

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

X 3-30 FEE T 7 OMEFEO M-T KR AR K (KSR 1ER)

B ZE PR [X] 3-28 L [AkE, F7-. [X] 3-28 HOFLRN O HIFEIZ OV THijH,

NIED Hi-net station
Contour o
i

: Short-term slow slip event

Y Deep very low frequency earthquake
o Deep low frequency tremor

% - o i A
7 A Shallow very low frequency earthquake
a A
’0’.‘ * & ok K #
f e = /4&
Long-term slow slip event '2‘

Seismogenic zone l

R T T g T

X 3-31 PapgHARICKIT S 20 —HEREOS (N, 2009)

106



a3
A,‘z P
\ A —
2 Fa. .
L3 3om/Vr
R S /[ mFmEs (@ELemE WM - 2005/10/01 - 2009/12/31)
" 7 |— mEREE GEL®RF. 1M - 2006 - 2011/01)
Q — WEREA (BEEAP. WM : 2004 - 2010)
.
130" 132 136 136° 138°

HBERRA (BLART) ORNE. TEETOIR0ORMEITRF00GEML. RFERS (BEWA] & (SR ORAEE (1TRF005) EMRTHELI-,
HEEERS (SEEXY) ORBME. ITFO0ORXLEITRF005ERL, RIESA (=W) ORE (ITRF2005) £ THH L.
F@ER : =M (950388) EiieE - BLRRT - AHEXY

3-32 PHR AARDVHENGEE Y L (KF)

ZAEXAM : 2005/10/01 - 2006/03/31 [F3: B#EHR]
ECECHAM : 2008/10/01 - 2009/03/31  [F3: B#EAR]

00 km

tom/yr

|3|0' IBIT 134 136° 138°
*EER : =M (950388)

3-33  Vapg HARDFEHEMHE~T Fv (ETF)

Btk

107



=N O ot s

‘m") B4 5163 (BARKEMN)  BEF 18065

1 T T T
—a— 5141 —e— 5151
e @==5140 --wr--5127 H
cegre-5137  —x— 5155
—&— 5144 —+— 5150
\‘\ —&— 5148 -exc--5121
Y !\. ceo 5131 H
O -
‘lo
q. ‘\-\
e ] o
N “a -"L.
‘O\ & “O.. i
. o,
\\_\\:\ & = 07
A,
o
N
=2 .:\‘\\ \_. c
X—] o S G
',—.vqu;?""'c"oﬁ“*'\:w--“&(, .
‘0\+’~‘+\ R =
.o S L
00— gt A T T o=
e X X X
-0.1
-0.2 T e
d
-0.3 T
1946/12/21 20008 ( ) i EREEINS
0.4 BRmSTtRE M.0) HDNE ( D#) (3. 2010 S EREEINE
"1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 (%)
E LR

X 3-34 SEFMNIIST 5 1896 LELAME D K YE S | FAB) &

b B o

AN

c. Coupling fraction

N

X 3-35 2 | GNSS F—# MO HEE L= 7 L — MO EE R
(Loveless and Meade, 2010), LT — 2 ORI 1997 4F 1 A ~2000 4£ 5 A,

108



QL B W N

(wy) A Buoje sourisi

. Distance along X (km)
3-36 P GNSS F— & BHEE L7z 7 L — MEOT Y RIFHE (Hok et al., 2011)

109

0 10.5 pt




ERKERLOHEETL— FEATRYDHLEBEE— A+

HETL— bETRY N HEITRYDOEHEE— AV b
16
. 1996/04/01 - 1998/11/24 x10 Nm [Fm (950404) B3]
T § TR 8000 Mol 2
6000 Mw7. 1
4000 Mw7. 0
2000
0
32 S
130° 132° 134° 1996 1997 1998 1999
19964108198 (M6.9) . 12838 (M6. 7) D H D HAERIZ4E S
FTRYEED 1
. 2002/01/04 - 2004/11/14 x10° Nm [F5m (950404) B3]
T T 8000 Mw7. 2

6000 ~1Mw7. 1

2000 Mw7. 0

2000

e A0 km I
"

1 134° 2002 2003 2004 2005
10°N
X m [=F& (950388) EE]
4 2009/01/01 5000 : w2
. _ 2011/03/10%< |"™7
6000 W, 1
-
2000 7.0
2000
o ._’_/
32°
130° 132° 134° 2009 2010 2011 2012
E L bRz

3-37 BEAKETHY IR LBETLIRMNAT—RY v T DT 540 &
HEE— AL~ (Ozawa et al., 2007; [E+HBEGE 2012b)

110



N

BRIZR AR (km?)

Mw

6 7 8 9
106 ‘‘‘‘‘‘ 1 n N M R A IR
(@) 20044 R S
19577 1=+ Z0
105 K 1960FET 1)
MR
10* 4 T XTI
103 — AR (201 I
— MBIRF (201)) 38 i
o © — B®Y5 v (ISHETE 3MPa) |
102 4 o °° 3
o — Murotani et al.(2008) |
° o Somerville et al.(1999) |
1
10 1017 1018 1(;19 1620 1621 ]022 1023 ]024
HWEE— X F(Nm)
B 4-1 7 L— MERAMEOMIBEER L EE— A FOoRXF—Y - {ﬁm: (E=/1E7, 2013)

(EBA81EDy, 2013 DEIZHNEE)

111



0.04

0.03
1
1 )
§ 0.02
0.01
0.00 . , . . , ! :
0 20 40 60 80 100
1 SEI0EMICHENRE T DHE (%)
2 [M4-2 A% 30 FRICFEENE N T 7 CTRHMENRET HMROFEER M (BPT, 7 — A1)
3 FHMIFA (2025 4F 1 H 1 H) 18T 2 30 FREROME 5, IREDFERRIL 70%15 H X H.,
4 FREOEBIIIHE CF9HE) 257,
5
100 A
S
5 80 -
#
N
@ 60 -
iy
i
2 40 -
J
%
o
@ 20 -
o
0 1 T - T T T T T
1950 2000 2050 2100 2150 2200
6 PHE(4F)
7 R4-3 A% 30 EMICHENE b T 7 TRHENSKAET H RO BPT, 4 — A1)
8  T0%IEMXMOMMZ KA, ERE FREBOERTRT, RAOKRINFEOHBZ  (#REE: 1VTFoF & 086 F
9 RY, BEOMMBIIAEERS (202541 A 1 R) 28T, 28, K OMFHER LR

10 RTRONIZ ARG A—Z OFFZIMITIESL,
11

112



S Ot A~ W N

1.0 — 1.0 — CAVTFUR S
— iR — oz | (WRAEE A TUb E L1 F
08 | --- ERIFE—5 | 08 - @R
L L o6
B e
0.4 1 i H+04_ S
ﬁ ’ -~ ﬁ ’ /’/" NN
,/ /<\\ i NS
0.2 1 /AT~ I 021 /7,7 AN
,547:/’>‘Y\\:::\ 20 Q*e\
0.0 e 0.0 —— e
00 05 10 15 20 25 30 85 00 05 10 15 20 25 30 35
FkitEDERLEE (m) ZRMEDEREE (m)
o
7 — AR 7 — TAiE |
6 --- ERF—5 | 6 — TR |
— B
{LP( 51 M 5 L
B4 1 4
B B
3 # 3
2 5 |
1 T 1 .
0 ‘ ‘ . ‘ 0 — e
08 09 10 11 12 13 00 05 10 15 20 25 30 35
BRI E (M) FEDREREE (m)

4-4 BEEUE T 7 OHIRITIT 2 BEGEORE /T — ¥ ORI
Tk, BE, WMOAERE N7 7 ORI T 5 BHE O & OS2 T, R
AER O SR — 2 S FE S i, FERITENLD A LA HBORESM TH D,
BB, ETOSL, VENICHERSADELZ L LRWI 2B B L, 0 TLEMUGIEL
3T %,

113



Ot B W DN~

© 0 9 >

11

0.06

0.05 A
0.04
0.03 A
0.02 ~

o —M

R B

0.00

(BMRXZEE: 41>For £ 1L12F

/

0 20 40 60 80 100

1 ' I ' 1 4 I

SHEI0FMICHENRET 2HE (%)

X 4-5 A1k 30 EMICENE b7 7 TRHENRAET DMEROFHSA (SSD-BPT)
BT AR (20254E 1 A 1 B) 1281 5 30 “ETEROBEE DA, HREDEFRIT 70%15 HXH.,
IREODWHUTIFHE CEHMH) Z2Rd,

< -{MRFE: 4>For £ 112F

100 A

SHE30FE/(THENFRLE T DHEER(%)

O m

1950 2000 2050 2100 2150 2200

()

4-6 414 30 FEMNCENE N 7 7 CRMBR AT HMEEORMHERE  (SSD-BPT)
70%15 XM Ot & K, R & TRRZ BOER TR, BEAOHBITHHEOHER 2R
T, BEOBFBRIZFEMEA (202541 A 1 B) 2757, 728, MP OB IZRE MR T
BB/ F A —ZDOFEGHMITESL,

114



(S VN

RRROETIL
1 BPTEF I SSD-BPTEFIL
i UYH REME (—E+ESDF) VYH SRR (MIOMROIURICLER) + (E5DF)
: T U 3 404
! {3 o PRSE BRFUE
3 =
: + MBS )
: '
1 B w1
A rovemmicssaasisss T {Jrovommcss sumasoa
/
E BEMEETIL REFUETIL
i [rr R (—7E) uTH AR (FIDBRDIURC L)
1 VITH VIH
! PRFME BRFE
|
i —
i
! +RROB T
|
: 19 B
REROETIL

4-7 HUERAETT L OWFH

115

EI-N=N
H &

CE 112 F

~

& 0.86 F




BPT €5/l (&r—X1) SSD-BPT €5/l

- 0.04
0.08-
0.03 i
% 0.06 P i
i oo g 0.02 :
. —h-’-h»\ - Hm-mmm
0.00 | : , . 0.00 LY ! !
0 20 40 60 80 100 0 20 40 60 80 100
SHI0EMICHENRET IHE (%) SHI0ERICHENFEES DHE (%)
0.04 - 0.04
0.03 4 (1 0.03 4
o o
& 0.02- & 0.02-
® -3
0.01- 0.01 -
0.00 HI . . 0.00 : | ! !
20 40 60 80 100 20 40 60 80 100
SHE0EMICHIENRET DHE (%) SE20ERCHENRE S BHEE (%)
0.04 : 0.06 ‘
: 0.05 1 | N
0.03 - : !
" a 0.04 |
¥ 0.02+ ¥ 0.034 i
& % 0.021 :
0.01 - :
y
0.00 Hit | ; 0.00 | | | |
0 20 40 60 80 100 0 20 40 60 80 100
SHEI0ERICHIENFRET DHE (%) SEIVERCHENFRE S ZHEE (%)
0.12 1
| 0.10 1 ;
0.03 | !
ol ! w 0087 |
& 0,021 i 0.06 1 :
I £ 0,04 - '
0.01- |
jrﬂﬂm -H-HTWL oo ]
— amnnnn il
0.00 ! LU | 0.00 . | I !
0 20 40 60 80 100 0 20 40 60 80 100
SHAVERMICHENRET IHE (%) SHAVERICHENFKETIHE (%)
0.04 0.20 _
0.03- 0.15 -
i i
& 0024 i 0104
® -3
- jﬂ-rm_ﬂ-ﬂm —h-’_L -
0.00 . | | | 0.00 . ) . f L
0 20 40 60 80 100 0 20 40 60 80 100
SEHSOERITHIENRET SHE (%) SESOFERCHENRE S HEE (%)

4-8 BPT EF /L & SSD-BPT EF /LT & 2 F& 4 fe s D F1% 4340 D bl
B AR (2025 4E 1 A 1 H) 2647 10, 20, 30, 40, 50 4EMICHIEEDS AT DR O
BESy A, fiA2S BPT €74 (4 — A, 4123 SSD-BPT &7 /WIZ K B feRA KT, &0
IZHBNT, FREDFERRIE T0%EHIKE, REOBBIIMFRHE CFAHE) 257,

Ot =~ W N o~

116



© W O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e e
A O A W N H O © 00O R W N O O 00000 ke W N = O

{183 A - SSD-BPT ETILIZHE 1T B85 A—42 (B, v) DEFHDFTADETE
AREHEETIE, SSD-BPT ET A ERET 537 A—2Th D BB IRy OFEFIDAMIZONT,
O EARR 23R EARIL & E AR 2 R T 5,

Al BOEFINH

NT A =5 BITEHHEIC BT 2 RINI 2 AR V OIS IG5, LTeAi» T
Z OFHIIANIILREE L OWE M SEET 2 2 L RAENTH 5, AHITILHIMBLIH
T L= bETINOHE SN D ILEEEORME 2SR LT, B OFHIA QEMIN) 2
ET 5,

ALl 8BLLEBABEBER
FEHBEED OB vV 02FMEL LTI, HEROMENLLTO L 5 RBHRELS 5
ncnsg,

- Jk#ERIE (1897 4F~) : 7~ 8mm/4 (BEJIl, 1969; [E-LH#iFERE, 2012b)
- WINCELE] (1980 4E~) : 8mm/4E (Hashimoto, 2022)
~  GNSS Il (2004 45~) : 5~ 7mm/4 (Nishimura et al., 2018; [EtH1FEE, 2024)

IS OBAEIZIEFICEETH DN, FAIOMEEHERET S ETIIEE T & AN
b5, TP DB NT —Z BESHI TV D DILEFEDR 100 ERNICIE O S, i

MY A 7 VRELS RNWTHEFIEWHIMTHY . ZJEEH MRS OM# Y IRL -

FAIADETIES HOHIICEBE T, ~h & OB R R R R LT {
N . { BllRg: AU A

WD LIEEHETE 220, iz, TR HOBIIEICIE, 7 L— MR OEREIC LD A E) LT

ELHEBIAR L Ze\ o pikdy, (BIRAE, T — 2 1S3 1) 5 R 20K AT O (Nakano et

al., 2023) <o, MERMHERIZR Y OHMERARLS) (Li et al, 2020 72 Y) NEERE \{gqﬁ: EHEHRE U7\ A s SR 4y

Do INHOERNZHEICTBEST 2 2 LIFBEE CIIRNETH D,

A1.2 EMEREDRYBIHEOHME

FROBERE 2 ARTHE TR E OB KAFT D O TIER <, L0 ERr 7]
FIGAED HILBSEIE V SRV 35 BB LT OfBEEZ AT 57 T e —F 2o 72,

VORKMEI, EHEETOT 0 U BT L — MOWHRIAFEEIZ L > TR IR
BREDEEZBND, ALTHNTZX D2, BFUIHO T L— NEBHE X 6 ~ 7 cm/
ETHDHZENMOLNTWD (Miyazaki and Heki, 2001; DeMets et al., 2010), —J7.
T U— NEBF IS o 7o REEE T (X 2-3 @ 20km SRR O L— b LR OB
FAlE, 10~20_km 33 L OY 20~30_km DRI 25 AAEH D & 7~10° FEL D, 22T
X, FL— MNEROTRHENSEBE L, LV REAREAMLELT 15 2RET DS, Zhb

117

_ {EREEE: Tk BHE

IHIIR: (N2




© M 1 O U s W N

LW W W W W W W N NN DN DNDNDNDNDNDDN R R e e
SOt A W N H O © 00Ok WN O O 0000 ke W NN = O

DEN G, 7 L— b OYLBEHEE OERERSTIE, FARTH 18 m/4F (= 70 mm/4F X sin 15 °)
LRELOND, HERIOLREEN Z Offix ERlD 2 L 13E 2 HT2H, VORKEE 18
mm/AE & RE Lz, TR L— FSERICEE LTV BIRBICH Y T 5,

VOEMEOHEZL VLV, Fi L, 7 L— MR EE L TWRT Ui iE
L2 (V=0) 23, ZREFHISAOTRET DL XMInT 25 B O RS MERERICHEHK L.,
HE EOFREANEL D, 7o, FEENRTIITHEIC L 2BELAE TN ik, B
HFHEL LS L, £ 2 CARFETIE, ZmieiE s LT, InFofM tE o Ty
HLEOE/METH S 5mm/F%, VARV ES TFRMEE LTHRE L,

U EORE B LR V OHY 5 284 5 ~18 mn/F M L7z, Ziud, BicH
BI DL, BLZ0.056~0. 2 F/mn (TINS5,

A3 ERDMNTA—FOHRE

Z O B OBHEFEI (0.056~0. 2 4F/mn) £, 7L — FRERICEET HMIRS A E TE
BRELT, WEINCE 2 B RURIEERF L TV D, £ 2T, ZOMHE ERSICB T
DRERO KISy (99.7%) BWEENDHRM, TbbE3 o (o [THEHERZE) THYTH
DERIRL, FAIGAMOHERZEZ 0. 024 42/mn & RE LT,

FHTA OWFFEIC OV T, BB REEEL U CRINT — 2 IS T 2L E AR

b 2RRBRAA X727 T —F 25 A L, EORE, faifi & LT 0.095_4/mm & 1372,
AR (SR 5 L 49 10,5 nm/FEICHYS T A TH B,

P EomahicikoE, goFainME LT, ERSM B~N(0.095,0.024%) A L1z, =
DFRENL, R TTRE A 2 S RIRTE I L. 2> % E OBLNE ~ DM@ AR R AF 2 T B
LV RIZBWT, —EOREMEAT A LB A ONS,

A2 yDOENT

NT A=y i RIS T DEELORE SEHET D03, T OEZEHEHIKT 5 5
RIFZZ LW, ZOT20, y & BEEORWESIRE o ICBT DBEHEOMIER R Z S EIC, v O
i (=) ZRET 5.

A2.1 BEXRAHEBES
BARAZ2 5 8EE LT, ARG TIE SSD-BPT &7 /IR 5 FE M2 EEMRE AN, JeAThRSE
(B 21X, Nomura et al., 2011) TRME SN LHHEPH (W12 0.2~0.4) LHEGMICRD LD,
y DFEFIGHEHRET Do

T2 TTHE T A& UL, SSD-BPT BT /T I D AHE B O MR 0 FE L RISk B8 )

_W”x N RaVE Vi 2= Lfﬂ#ﬁ%ﬂ'ﬁ@ﬂﬂﬁfﬁﬂ ji &fz W‘*v% TF_E D +»

- {Hﬂﬁ: 3

- {HIIR: EFILD

| HlRg: A

K

HilR: HiE

//

BlEg: o2

Blifg: Lo

r—‘ﬂr—¥v—ﬁ/4v4\

| BRR: #ikE

(/U | U, U




© W O U W b =

e e e e e R e o =
© 0w =9 & O s~ W N = O

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

IZHHET D LR REHTH D, WE LRI —EE T, RSN y O K
IZERIN D FTREMED B 5 728D AR CIL AL B BYRES BARFIPRIC I E 2 & 5 FRis i &
WRET D,

MMZ T, BRI ERET D ECOERMREMLE LT, v 23 0 1D TRV A TS 72
WEIZT DI EBEBET D, ZhUE, v A 0 LTIV EIR Tl MOMC 78 & DI 3 A
REIDAREMDR SV | £1258 L LI BRI o OFPAZFHT 5 LT, v 230 12FEH
WV A B2 RVEIR 72N Te D Th D,

A 2.2 RBDZESHFRYUOFME
JIDZETRB DR D BN ERHNT 2720, TR0 &Y BT =DM D LAE LTk

v Yo ARV LS PR I .

BET LA W THEERZIT o 72 (Terada, 2025), £, FEAEMRE TV ORI
SR HE R fir (6 u) 1y TS0 BUD S BT F O3 BIRET O S b & e 1 5]
B frp (tlw) & U D ELD R FEBIRR fy(w) DR & LT S D, SSD-BPT 7 /LT, Sl ft
& e SR B fryo (Elw) 1 BPT A6 ORERE IR L 72D, KoT, TR0 BUBH L~
DANHED LGET D & FIRHEREEEIIU T TEX b d,

feran @ ulB,y, ) = f(t|Bu, JB/uy)fy (u|) A1)
TIT i) 8T A8 § = (§,6,) RN MO HEE SR Th B, RN
D JED e B fr (O, 2 QRIS LB A u i 2\ THy (Aifk) 52 & T

(1B, &) = fo fwy(EulB,y,§) du A2)

BEFRICHT 0 | T - D WROX RO ERRT — 2 223F12, udnfil
LTI ST A— 4 % 20 LT A— 4 % 15 L L= v~ 4540 Ga(20,15) ZRE L7 (0. 5m
~2. bm FEEE DFEPAIZ5AR) o, vy DFRIFAOBA L LT, IEO LRI ATERE LIV v~
A y~c + Ga(a,b) ZAGE L. /A 73—23F A—% (a,b,c) BJELEEREN 5 2 5B %

we——_1r = YO\DF] =" 1 L N )RRV T A e A H

T-HEIT, MR E L TR ONDENEEREN, BZEE 95 0.2~0.4 OFEAIC LS INE D
ZEDER SN ((HX A1),

U EoEHIIES &, vy OFfinA & LT, YATRE L7 > <431 y~0.05 + Ga(5, 35)
ZERA L,

A3 IRSTA—FDEBRNHEBENADOLLE
AlBEOA2 THRELLFRIOME, BT — X2V T_A XHEICEI VB ORF
Btk NI A= B Ly IZOVTENENMK A-2 (TR T,

119

-7 {ﬁ'llﬁ: il

\{ﬁlllﬁ: axin

; //{Hﬂ&ﬁ: B%

- {ﬁ'lﬁ: LLT

Tﬁ'llﬁ: %




<N O Ot s~ W N =

10

ZEIE GBSO, HTARLITE LD D)

Nakano, H., S. Urakawa, K. Sakamoto, T. Toyoda, Y. Kawakami and G. Yamanaka
(2023) : Long—term sea—level variability along the coast of Japan during
the 20th century revealed by a 1/10° OGCM. J. Oceanogr., 79, 123-143.

PEJNZRIE (1969) : HIFASBY DAk & MR DOBUE & DBIMRIZHOWT, RIHEaEE 15,
75-88.

10000

8000 - i

6000

4000 M

2000 -

! ! I ! ! I

T
0.20 0.25 0.30 0.35 0.40 0.45 0.50
EDZEENFZES o

£ A1 : D EEHREL o OBEEE S5 A

120



Ot W~ W N~

0.00 005 0.10 0.15 0.20 0.0 0.1 02 03 04 05 0.6
B (4F/mm) v

A2 0 7XT A =252 (B,y) DHFRIZAT & FtenAm
AR THW AT A =2 3 (EM) BEOy (BX) oFminsi G5 & F®ofmh
(FR#1) o

121





