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2€)11 (1997, 2004) R SISEER SIS IRIRIE Pl 7 S A BB L | RS
IRFAR e OV SRR %»éi w_%zﬁ ~ 7 7 IO IR O RSN & #EE L TV D,

T DIEH, HEFAEZES (2009b) X, RIS, TG K OV - PUE#
BWCHRAETHIHEEL LT, BN 7 TRAET 2 KIBOREAIRY L HOTND,

ki@ Y | FE T 7 CRATHIHRICET 22 OMEARENTWDS—FH T,
RIZFEAET D RKMEORMCHI A THIT 5 ECTEEL 25, Ml N7 7HVOHE
AR OZEFI IR Y | B HE O 5 A B IE-CBIFIR OISR Y | £ 7 L— BRI
J& & Sy W ROUE TS T OTEE) & D BIfRZR ST oW TiE, WERERHAZEBZ,
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2. FmiB LI T7DMEEBE
(1) @B +3 7EADDME

1) BRRRTEEDME
FAE &7 703, VR H AR O DU E R R0 B BRI = 5 Rl o5 & 3% 700 kn
MEVIERTHS (HIL, 1950 ; FXOK 1), FElERT7 7 TE 740 VBT L—
b DAL TH B WEWE RS FE 7 L — N O TFIZIRAAAL T WS, HEHMFEE L TOR
W N7 7 1%, IR O R F A S TH 523, 2 OJLIbH D b BB 23T THEA k Z
T LIRS ME VRSB L T D, BN T 7 LB N T T iE—#o S L — b
BREEZOND LMD BN OLO UG O TIE BT RT 7 b&ED T
(R N7 7 ) LIRS, FEHE N7 7 LIk AAR UERASO 7 4 U BT L — M
SHERIE, AR O ALRE LA 2 ol & U CHEPEIRIAR L7235 Th 5, Ml h T
7 DB 4,900 n BIETEH 0 . AAHRIERHYL - INSISHR & ol L Tk, =
i, ThAATe U EHEZ A 30~15 Ma (Ma : 100 FF4ERT) & HERNE <, £/ b T 7K
(2 500 m LAWK SIECHERIAMAES 2720 L 52 5T D (Okino and Kato,

1995 ; FiE7>, 1999),
A b7 7 BRI 1 2 AR IA0 7R T, AT & APIE T H D, Ml b T 7 Ok

FVE D A, TUEA. EFA. FREEA. EINEATH Y . LN THAEHIR
Cerigs i) - R (FaE) - =500 (EEikL) - g Foskil B - KEg (ZE
) 7R EDWEROE~DEY HLIZE > THMERTWD 2T, M - 14,
1989 ; #Z 1L, 1990 ; F1EA>, 1999) o Z A5 ORI IE ST RN O T i K Redst i ofF
Ik EAMEREI I L > TSNS, b T ZRIEICH » TR FEE LANEZEo
ME2320~30 kmPA EICEEL . FHIMAPNICIE b T 7 8IS T 72 23R O W TG T 3 56 22 L
TWDZERMESNTIY (TH - %, 2010 ; THIFA, 2011; K2-1) | 24,
HALH T AOFRER R O HATHE CIIAIER H EVREL THARNWZ & ERBITH S,
BN OAEIE R DI IEARIAATEB CH D EEZ BN THEY (Yamazaki and Okamura,
1989) | USSR EREGEEE DS bIFILOFAENHER SN TS (Kodaira et al.,
2000) , ZOEFENNC Y, FEIE N7 ZEES COIIN - T AR b7 7L FE O
EEEEILFERETIZB VT, TNENDOEE Y OILIIAFDIEAR U 7278 A5 Bl
REIZR BN 5,

S 5T, ABFRU - SR - SR - SR - R - BRI O L T, VR AN
FELTWDZERMBNTEY (R4, 1988) | BEROEK L 7' L — MR HIECIEE
IGHTE & ORISR HER STV D (Bl 21X, Yonekura, 1975 ; fiiZs, 1999, 2001, 2006 ;
KH - /NEY), 1994) o £72, TS DIROENTIX, H38E F26 H2HTET D

LD LS. il 197 CHRAT SRS 0, WEMOLIE EIHRENT S, { e (. (2) . 2) 50
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2) BIEENE

FAYE b 7 7 IV OSMEBER T OMFIARICIE, ~ T 78 e TS L IS OE
WS EMEICREL TR Y, Zh b IHBEGEEER & L T ESCRARE ShTn
5 (BlzE, MELNEAS, 1998 5 HUBRIEEIEFZES, 1999), Tk b oWEid,
IEDBRAT A M L&l E LTT L— MERNL DU JRELEZBDE LT, 7
L— MERTOTROIHED BRSO ERICHEBR L TS b0 L EXHNT
7= (flzZ1E. Yonekura, 1975),

UTHE MBI HITE O @ 0 RAESKAE T — & 0 B 153 B AL 7= MU B O NLARRY 72 I3 12 3
&, WEIERIEWIE O X0 SR~ v B M ThRD L OISR TE R (B - B,
2010 ; ¥ 2-1), 2D X HIZ L CRRE Sz BHITE OB fFIEC BN O BREME R En s |
W20 FE - FAEHIE ORI & ORI RE STV D, FEIEA (2011) X, FEME
b T 7AW AT 2 WIS W LA IR T D 23 Cid e < . 7 L — MESUIR OBR
ICHEESIZAE U7 MRS T D LHRH L T\ %, 72, M~ REEFME~ FL 0K EIZ A
1T T OREEMISMIETEREM T 2 FTREM: (837K, 2010) R0, =7 IR L 0 O LR O
A A AL R W A T O AR T AV IR SR E L TV D Z L L bR S
T2 (hEIFED, 2011),

COIE, £ BRSO R R T, W REB ORI B 5T M I T E o 17
ERER S, 7L — MERDPOLOFIERE & L TRE LT D (B2, ik,
1980), Bl z1E, =B O RO BRI ITRALER OFEMEE NS LT D
EEZONTEY (MF, 1990), F7= IR T HMICHOUREIE S HEE S,
1946 AT HEHITE & ORI (Kato, 1983) OWEREE: O /5Am & OBMR (Wi4s, 1988 ;
KH - /NAG), 1994) BRI TWD, ZAHE, Wy B CIEEI3 25 0Tk
<. 7b— MESHERICHE S BIRIVZRTER) & 72 STV D,

(2) HhTHEE

1) FL— O

T4 VLT L— NI, AASISOBEAICAE L, M NT T BElENT 7 Bl
FEEMRE, 7 0 U B, ~ U 7 ., SO/ R R IS S OME T L — B
Thb, 74V ELHETL— NI, BEE T 7 T, UEYERSTE - PR HAD IS
WAHAA TS, BT, BIEE U - <5 AL 76 damih Ehims) 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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BRSO THEE ORI O 0 D 925 5, LUT Tl S HRICH B2 > T
E 7 Z OHIBO M THEE DRI OV THIIHRIZE L D D,

FAYE N 7 7 JE0 OWHE I XRERT CREEIN e I TREE 24 L TR Y . & ORIEIRED.
WREAERHE ORI O 7 2 v b () RO, Sk ERMER L ¥
—VORRE 2D S AN ER S TS (B E, 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, BRI T, R HEEBLNRE OB T — & & W23 it 23 e &
NT&EZ, ZOBEDOE VBB TEONTT —& & i Lo — BEEsghr (5213,
Shiomi et al., 2008) CHUFEWRIHE M€/ T 7 1 iRk (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) BEODKMEIZDINT

1) BREROHDHME

BPNIZHB S B - T RIS I A - B TR L7 sl iR I8 CH SRS R ST
W, E7e, BOBETE E BT PIC b AR RRFHREE 5, HRND
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 X H OB S ROEEOSR» HRRE Lz, JBEICE L T, BESRD/E—
BTV T HEE (D5FS) SHIUERICRR > TWDZERMBNTNDZ LICHEREL
77

1498 AEDOMFE L Y BIZEEHE b 7 7 TRA LI REMEN S D R ERIE, BAEFEA B
DREIN TN D ED TAERIOHET A 7 ABMHEN TN D, 7272 L, 1361 4
L VEIOHEICONTIE, BRORRICLDZHEDO RE L L EARHEENE WD &
e, MRS A O PR M3 S A Sl L, 207, Z oo g
SONTIE, MBAREESHTWS b DIZER-> THME L 7=,

AR CTIEFHMI OISR L LIcED 5 b, AR (Failg) R, CFf (FiE) HE, ki
(%@)%% Hefn (FEvE) HhgR, O (BEE) MR, WHSORVEHER, BERHIE, Tk
5%, ZBORIG - ZBEEHEE ., IEFRE R IR EHE O A R O RHEIC SV
Tk, LLTFICH LWIEICREM A R & & bic, BIRICHETE LT,

1944~1946 “FOHFE (B HETIEME | IR HIES)

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?ﬁ%%)rﬁéuktf;ofcﬁulﬂi SHEBCEMB OB, MG EN
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\m%wm¢~&%MMtMﬁWQM%?wwwmﬁﬂ%ﬂfwéU%&M,M&

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 ;

24



© W O U s 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 W N O O 00000 ke W N = O

1944 FERRFOAEMEHER) | FVEHE (BEIKA & BAHEZHNZ LT 2 » 72 KHIE -
1946 Eﬁ%uﬁ@ﬂﬁ% Tzi%;é LRE ém‘:o (FXDH2)

Téév‘*maﬁ% Iy ?ﬁ%%@ﬁﬁ& L7, =721, Hﬂfu@ﬁt& . ZiEK
fﬁ(@ﬂﬂ ERL M E L VBB N ENEEZ LN TS Z b, #%ikd 5 1854
HEOREOWHEIZBI 2 OSECRELSM LT THLE L,

1854 FEDOMIFE (ZBORIMBIIES, Z2BEEIER)

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,

25

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)

1707 4F 10 A 28 A (Fk 44 10 A4 A) ICHIEN B o 72, HALHLG A HIEE D
AT T, ENTRE LY ERAHEBEOE TH -7,

Z OHIE T, R IR CLPE CIX B HIER L 0 B S @ <L WD DR
B (BEME) £ COHHTIX, TO/ESONMITRESEIEME SRRk CTh 5, ik
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 ©
LHHEBHEL VOSSR RENE VI HFEN S 5,

B S TN LI EIC R o LHEE STV B EEPHIE, IR LATE T2 B e R &
D RRUE L I S U4 (BRI F T O#IPE TR LB E R RETH B
D3 BRSO R T L BOREHIER L 0 /S v, E 7z, %FB@#66%mé_ko
7o EHEE ST B EPHIEIUN BT 2> & S Hhlgic (X 3-12) 23, BEE 74
7R o T2 ATREME D & 2 5T I LR BORMEEE 1 0 < | ﬂWI%@*%@AT%é(&ﬁ
2012) ,

LLmﬁﬁwi%ﬁﬁ&UEW\ﬁ HEW DOFEICIE SO THEE S U2 BRI R O
BRET L (K3-12, X3-19) | IHEE S NI MIC k0 | FEfEHE & BOFHE O
g — R L2 i R 7 T @V,m ERABUEOWTE (AHE) 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, FAEE, 2003) (IFF A ICE LILEEMT THRAE LZHIEBIC L AEBIRALT
W2 Z EREPHFIL TR, FHIEIXZOMEOERIK CIlIRhoT bHEESND
78 & B ZZBORIME - [ 2 i“ﬂ,% DRI —FIBIE L TTHR T2 D &R
ENTWD RRIEDS, 20105 A7, 2012) , L7=3->C, M b7 7 CIEEAHE

TiE/e< | RO KMEN B AEEZR VKL TEX L LR HLERD D L HITFS
nd,

7B, WNHEEOENE A BT 5720, MM (1981b) JXFEIKA O 0y OERO
FRY B A OO IZERE LT D23, R FEIRYREIE o> B [ 4 o FE3 b I
Lot bH 5 (Furumura et al., 2011 ;X 3-19) , D7, KRK7 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
(R, 1975) o WA - #IE (1995) (X W oRENT-HR 05 (K 3-6) 72 L skhHC
FOL R HRITmD TRON TN D, ST IEL T, B o S 10 micET
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LEZAbbolanNTWD, T, WIS b EE N B L=t H 5 & X
NTW5, EBIC, AFEOBEEWHETEETERNE SN TS (FHEIZ2, 2005)
L L, BEOGEMEOH D EEITRY - 50 (FIZE, A1, 1983 ;5 IIA « 3K,
1995 ; F23, 2003) o F 7 BIHR & TORRELER S IR ORFL] & OFEATER 2 L
HEEIZ K DL H o7 & LT ZBORME - RETEHIER SO R, BRI EE - i
HBIZHA_R TR THENo7c L 9 Th D,
BERHMEOHEHEOFKIT, BEOIED RN LML T 7 T4 L
FHIEL B2 b CE e (Bl iE, EREZES, 2001), LavL, RREF (FHER)
O IMNCHRE AR LN D, BN L AHEIE RN L0 b, Ml N7 7L TH
A LT g, %5wiﬁ%ﬁ&f%éT EMEDBETERY, Szeliga et al. (2022)
i, P - NIRRT CRE L B O R AR L TV D, ok, BOR T
O ANEET OFMI ST TUE, il b T T ol EoHE L LT BREMEE ST
BLEERVGAEOWMFEEBET L L L L,

1498 FEDHIE (IS HIgHIE)

1498 29 H 20 B (7 L a Vg, =2V v XETIZ9OH 11 B (BAF, AR
#) ) (HIST74HE8H 25 B) ICHERH -7, THE THAKN TH - Iipmins, 2
DOHE L HERIZ L > TEHUITHEE SN, KK E ol EREATH D,

C O D WO, RRORER N D EREE (FIER) onEEEN BEEER
ELWED TR T CRE, 1975) o Fiz. flHA (1981) TR LTV HHHE D43

4 (K 3-6) IZEKESTIE, T—4# KTV b 00, HEORE S ONHMITREND
/F%*EE'C@%EE#I’C IR R HE E FREO LD Th o t T Sh b, EE
Sy AL, A B 44 F CORPH CIXBFIR R IE SRRk ch D (T - K
FEEE AT RS, 1994 5 ¥ 3-13) 7272 L. RE LV BEIZ OV T oftss
72< (FAH, 198la) . ZOHEROA LW TE 20,

L3R o R D BN Sy A Jy OVER B 43 Af @&@@ﬁ %ﬁwf%ﬁént%Wﬁ&@
BRET LV (X 3-13) | WNCHEE SR MICL Y, HRBHETH D EFBE L., R
Dﬂ@ﬁ%ﬁﬁtkott%zt(iiwlz X 3-19) HMEl%m)oﬁ%\ﬁ
WIRFEECE Vb OO, 1498 FUIC, FMBHIES A L CWicrfigiEnmne &h
TW5 (%I, 1997) .

BUGSHIEE CIIAe gt & T e 5 A 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
[, 1975 ; #AH, 1981) A&V, ZOHELT L b 2 mifEE Clda W afEk b
B5,
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1361 FEOMEE (B (%) OHiER)

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,

T L OHIEIT, FETEE ST EEE O FREMEDS B B LT ST, s, YL
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 FOKHIEE - ZBOHE - BRHIEE O 3RO MBS A 7 ALV BiOHEICE LTIk, 5

— L

WCEEN D B < 722 B HHEHE ISR L T3 ? L b BRI BRR 2 MBI A5 i E L T
W, FAERBE 100 ERETEA->TNDIDIT T, EBEFE U XA TOMBERFA LT

v

WHDITTH2RW, Fo, FARMBLED 3 [EINZSOWT Y, FEZ ORI RL > T
B, SBIC, WEFIHEEYE - FEED 2 HEBIX & D 5 b 2 LA AR 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
BEOHBENSBAEL, 1 DARICITE LILOEKERPIHAE 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 B2 S BRI IR B £ CORTEEMTH 0 | F K MRS O FUKBK
TR Z BORE R I O A IR O — M CITRE 7Y koo L HiE SN D,
EOHFE DB/ ARLCHIBERZ 2> O | FEVEHIE & R GBI 25 8) o
BRI, R (B SO ERINT O () (T CORMMASHESRD,
MM T 7 CTRAELEBELHEO R TERMBOBEEOBENRKTHY, ZOHIH
i, EMEE S RIBROE S OMAETTH S (FHH, 1981a, b) o HIFKO FHHIC
DUNTIE, LBORIEHTE CIXBRE £ C, BSOS TG R G IR £ TE TemTREM:
NdH5 (MEMRELES, 2001b) .

JEE 1 REERIT £ 2 M OB IRk O Kk & X0, SRk & HIBT 9 B 4 itk o= o
TR RN OHER S NS, LR TIZE RO & OMEDC X 58055 056
O, HE O ELWEDO A2 LD B HREDOHEENTTHET S 5238, T pinZ
HEHIEFICARL, FITHRITE LTINS G 5 5 HEHITHIE S NEBIRS
NTWD, 2O, FELHEFIEIC K D2 HEER-RITIIBRARH Y | BEFEOMRETHZ
DOHERBRINIH DREOIEL XN H D, £, BLRREBKOFRFIC LY | BFREE
NRESNEHELH D, Hlaid, #65] (1999) 1% 1185 EDOSHRME A FE 7 7 0
WETHD E LA, Wl (2000) (280 HAULEREEI A0 2 FEEE I 74 T 7 0
B [ W7 g o AT B TR BN L 5 L FRf S h, BEWE TORMERENS e X
A Em 156NN TWnd (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,

Vi RS HARNEEO RN O MBETEENCER 32 & WEORNE b7 7V o KHED
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

EITEOFE D, BAEIXREHE N T 7 O KHEROIEEHIIC A - TV 5 aTREME 2 e i
ENTW5B (Hori and Oike, 1996) .
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2) R - MEEHFRICLYIEESNLME

JEE SR FEERIT 2N SE S D MR RO, M, I OB DV T - HUE I TEI &
DR A RIS ED b TV 5,

i) EIKHEIEY

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

IO BINHED DR (FiER) EL o FHE Tid, 823, 5004 Mo H
KOBBENFARON TS, Zhb0 ) HRSFEOFEMILTIL, F6 X 23, 3004Emi LA
Wb &b 7T~ 8 BOHEHERM AR SN TR, EARMBEOHR L RREOKX
B2 1, 300~3504EFREE ORI THRAL 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 (i, 1988) | FE AR T I 25506, 0004F FTI2400,~6004FFLLE DR Tt

VIR LR L7z (GRAIE0y, 2008 ; [¥3-23) EHEESILCWD,

IR C 5 i 256, 00041121, 000~2, 0004F1Z 1 [FlDOFIA TR /2 K ED K T A
AETTEY, 1RIOZEEIT2 ~4nAitk & SNTWD, ZAUTHIEEIZ B L 72 R
RMEEZTRET 5 EMRENTHWDEN, TOERFRNE LTI L— MEROTRY
WK DM TR < RNV TG W 31, 000~2, 0004F DR CIEEI§ 2 = &

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

BRI EL TIE D72 b ARIOMEEZ RT EEX OB RIROHENR b5,
TAVHEFIR & FRRIC, BT RIS T E A3 1, S00FFEEE O MR CIE® L7z Z L &
RTEHEESNTWD (HEFEIEH, 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 — FW®@V@MF@@@#%5LT“7tb&#¢
ENTERY (FI4, 1992) | @i -7 7 OMEOKERICEAEMENSH B 2 L 2RB LT
Do

it\ﬁﬁhﬁ7’“OT@ﬁ®ﬁV%MEﬁﬁwﬁéﬂ/%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 OXKLEZENR O TH D L IFEZIT W, £z, BRI 5 55
Wrkg (FELEDy, 1998) ICHEWZ END, ZRHDX—E XA M3 N7 7 B O
7= MR MR & o THERL L 2 FTREPE R R & ST Do 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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T LR, MRV RSE R T B AR, EIRIEOREE (R FEHERS O TTHENE,
W ) P SROMITE R &) 72 & ORI & 575, VPRI 51 2 RIS, g
DB OHFE - MFED T AR OHETE - MEBIOIER 0 2R 5 1= DI B E T
L EZ RTINS,

(2) BEEDOHMETHE

1) HEES

1923 4E 005 2012 “EDOFEHE b 7 7 O HBEIRENZ DWW T, KREUTORIED ¥ 1 71
X5 M5. 0 LA EDHIFEDREYAIAG & X 3-28 (2, WrZEE]43 40X % X 3-29 (274, [} 3-28
DA TEREIRN ., R & O R LS OB 721G L, A Ao iR T )
& 2004 DR EFE I O MIRTEB DI T D, 205, 2024 FE8 J] 8 H > 16 IF 42
OPVTEAE L Ao i (M7, 1) 7228 HIAEETIEMNT. 0 282 5 & 5 A 10~
20 4RIC 1 EIRREEFEAE LTV D,

2004 AEDFLTF R M O MBS ENIZ 9 H 5 B 19 BE 07 J3ICFAE L MT. 1 O HED
LIAE V., 23 B 5T 43T M7 4 DI KHENREAE L TV D, £ D% OTEENTNERH =
L. M5.0 8 % 2 REBITFEF 10 ALRRITIAE L Ty, ZOMEIET 4 ) B Uiy
L— MR CRAELIZEZEZX BN TND,

X 3-28 DEZMFBHIXNTO, M-T (v 7 =F 2 — KN —KefH]) XM OHIES AL RIS H
X% X 3-30 12t BAEOHERA L— MIAEEHE - mEiEtER AR S FER T T
BD T EMEND,

1995 ARITHEA L7t - MRBR RIB S LI . AARREZ G & Lo @B B o i o ik
/e MEEBLIRIME A i S 7z (Okada et al., 2004), Z L5 OBLAIMEO I LT
B AARTIX, W OHEED) & 1302 D% RIEERIRDHE /BRSNS & &b,
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
Y32 (1X3-31 FLFD), Z OMENGENEL, PUE TG0 BT, B & CiF
HTHDHOITKE L, GEESRAKIE TIRIERITIKH TH 5 (] 21X, Obara and Hirose,
2006), Z D K D 7otk = & OIGE L~V ERILE U IRENEBI O 2 A > b (R
SSTBAEETH Y, B AL M T LIT 3~ 6 A EH CIEBIANIERILT 5, IHEATER
EU7ZBICIE, BT 287 A0 FEEOTERMBEITL Z L0355, Zhid, %k
THEMPA L —RY » T ARk (SSE) OFT Y IEoOFERICEG, B Sh
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
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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
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ﬁ@ﬁﬁﬁ@@ﬁ%@fﬁabrgﬁufmaﬁgéﬁtﬁ&wxﬁﬁgﬁ6mg;,,{

UETHy, 7L — MHOWHSFRE SR (7 L — MEXHEBREE I 590 X
HHEOREG) N LOIEVWEBZZbND, BEERERIEIT L — MEROEEK 10~20
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Rtsy SN D, 207z, BT, BT~ T 70 b T 7l 68 £ 15T 0
JEH A RS SRRAE I & LT, 8 LI DR IS oW ik, BYE T 7 OHLE LS
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%?L:;tsﬁéiﬁﬁ%méf@%@@ﬁﬁ& L3, BT — 2 OHffE &5 103.6 cm
+5.7 em & 102.9 em*+5.7 cm, KMOVKHEHET — 2 P OHEE SN D 95.2 cm~102. 6
em®4.6 cm & 102.6 cm*4.6 cm, OHEEF4EY MEEEND, FETXF, IS
LR D PTEMEDS, N AET — X D 115 em, KUEWET—H090.5 em®3.7 ecm &, &
OB TR OIE S K& <R BIC b 2vpb b FRMHIE & F STl 2885 = &
12 &Y AR 22 FEAIE 2SO F S 100 em BTt O FRIEEL em OHIBAPN) (IS 5
BABEONDETHD, ZOREIE, A O—HkET Cu i L iiE FEo RS %%
/%uzfefm LM, B BT — Z 2 5 E hin i R O HE T AN A ) e PHIC UL
£5Z LT, RAMERNCI T 2 RO EFEOMERE 100 cn BETHo7 L)
FHBOEFEES S5 D TH D,

2 F TR AT e GORMIGR, 2B e OMEFRIAR I 451 & SRR O 2 B
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T LBEROBAIME, 7 b NI EDAHEFEIEEL R 4412 LD, BEOHTIE, Zhb
DAV T — 2 BEFO RN & e & L UERb L, MBI AERRET LI
#IRAT SFHEIZ OV TR D,

F 44 FWE LT T OMBICE T 2 EEBROKEET — ¥

= ek . JEVIEA ) e wramiil
5 7 — 2 F 0 TE A (m) 7% (m) N(m,o?)_ HH Mix(m, 07)_

UNRIESS 0] 1L.7~1.9 +0.5 N(1.8,0.51%)_ | 1/4
UNRIESS ) 1.4~1.5 +0.3 N(1.45,03%)_ | 1/4

FoKHEE Mix(1.83,0.512)
Ji255@ 2.1~2.4 +0.5 N(2.25,0.522) | 1/4
BER@ 1.7~1.9 +0.3 N(1.8,0.322)_ | 1/4
YIS S S 1.2 +0.5 N(1.2,0.5%)_ 1/2

LR Mix(1.13,0.52%)
b1 5 0.9~1.2 +0.5 N(1.05,0.52%) | 1/2
=) 1.036 +0.057 | N(1.04,0.06%) | 1/4
iA =) 1.029 +0.057 | N(1.03,0.06%) | 1/4

IR Foth 0 95— Mix(1.02,0.06?)
KR ED T 026 +0.046 | N(0.99,0.06%) | 1/4
KAEREE@ 1.01 +0.046 | N(1.01,0.05%)_| 1/4

KPP OT X CTOMEESAIE, FEEEN LI EED K5 0 TAEMAUIKSh S,

b) BEET—4 OEESHICLDRE

A CHERE U7 5 M O B — & Ic o\ T, AR TS D AR & LT
ERALT 2 IR R, SR L LT £ Hx OlEROFEBINCR L, 2
DEMEFEN: % Z I8 L I R & BN ERT 5, SIS, 2 b OIEBIATRI K LTl
IR ORI\ IS U B 2 L 2 (R 5 W O W R 5y 1
EENDDRENM L LTEBT 5,

Pl 7 — 221 D RHEFEOF

% Ol ET — 2 Z oL L TRITDICHIY, TR 44 (RpEhizf
T—H DR, BICZORMFEIEICERT 5, ZORMIEEE, EICO EFEROTER
BRI & > THIEM & V5SS . QO MEICHEIFFE, LV D “HODMEN S D,
T, giE A RREGRA A REFENE) EEON) . %F A BRI HEEN: ] G4
7)) LIEON, W A RO ORI K S S,

— T, BED x, & ZORE (EHERE 6,) BN DT SA . RHE x, . R
7% 0, DL N(x,y, 02) ICE > TEBL D& E2 R TE D, 7. ARIO - H%ET TH
DT =D X, WEMEN—EDME (x~x,) ZFioTROLNTVDHEE, ZOoHh
MRS E SR BHERNANCHED L AT ENTED, ZD L&, MRORERS AL, HI
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BIE (IR O F B TR0 —ER A7 & 18— AR 7R e & 725 o (T, W £
RIS 0, OTERI . 5 B 0, ORI L5 & BISABEON b TE
U & 720 S EOBHRZE (o7 + 07 & 72 % CHEHEIEIEO LI 80, 7,
W% R & LTS, SRR L IR B 0k 725,

REA O, A EEETTH S 7 — 2 12BN T, B ORI =T
BEKE N0, BOFIRIC LS b ORI GE LT b, BRI K X 72
EBEEARVETh S, JOMEOREEE | ERMEOME EORIEE (FEb
Y) H@AMICINE L, AEIEIOEE ERN M CRIT 5 5t & 5, BRI
B O T (v, + x,)/2 2RI, WO (x, — x,)/2 2 BEERE L 3 5 Efs i %
A5,

LOTFu—Fle ko TEEENE, BT — 8 ORENCBIT 5 F B/ 8T A—
5 CEBIS G N(m, 02) 12350 2 S50 m Ok 02) %, 44 CfREORY, h
b DRI % HAs B % (Rt 5 Wi By 1 2 4 .

FKHIEE  RBOEE - WERIHIEEIC 551 2 SR O ML B O MRS

RO £ 5 ICER SR O BT — ¥ O filc KRS & | K ME (K, &
B, WEFN) AR T D H oW EERE M4, B ERAMMIE LTRSS, =
DEE, FARR A 3 5 BADFEDRNIEL 72D,

FPEAMERICEIL ik, TAfREPFCE ) & THZE) LD Z oD 87 R
DoELNDERICHT 2 ELE T 2D, ARERICE] OMBEEHROKELERE,
B ED B 50 4% & RERIIZ2IE7- 0 238 1 | Z OB ORNETCEHEICB T S
LHEOQEE L GlenlREMET A E CE 2V (EAIED, 2024a) OO, MEICHKSL
LEanDEHERHRCTH D, —H, [HER ORI EME®RS ERCTHEH 23,
HSAWE R E AT LI5S D NI & o I ATREME RS, MIEE A EH O # & L COME
AEETLHE, ~EOBHEMEAETLIEEZOND (BEH, 2017, 2024), T H D
D1E IR OB EHI 8 (= BT 2B 2 £ 5 = &I BIRR CIE N Cch D Ll L, 4
B BUET CHEMA DB HN D0k L SR fiAZRN TS, SbI2, TA
R RICE | KON E BRI 5 TR OFRIZ W CRIE & 722 2 JIEE O (F
BT L SEN R 2 ) IOV T H HEEOIEE & U RS ER RN ThH o]
REVEIEH SN (P - BId, 2024) D0, BRI HTESE SN TE L.
WP ORI T Tx % i < X PPTERZRIBIUI R T B, L7edt o T 21 HAEDfRIR
WK% 3@ 0 otz Ehicx L Ch B A a5, iR E LT, E
KM DR B AL, 2 D OREHIES | Bl CE I S 458 0 OBk
ROMT R CUHEREL a2 LRESME L TERT D,

THHIRIZ OV T HARIC, ZORBREOIRILL 205 S F8dk ((F8) KO
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[EeE)) OfEHEMEIC RS IO TV LI L. 2T HENN DHEES
A AR B E BT D,

MEFIHIER IC DWW T, ST — & LOKIERI R T — & L ) 2FEOBIIT — & K&
PN Lz —5E Y O EEHEO VTN OMAEDOES LV f#ENS L
DAUTONT, B CHEEBE A HIWrd 2 FBOBILAZ LV, 2o/, fERE LTHD
N5 430 OREENAT X UK E R T L a2 52 558§ 5,

PLEDBELANT NI FED & | FARBIFEEAG 2 A LISk, B BRI HE
ICB 1) B R B O ML BRI 2 K 4-4 1R, F72. 2RO OMERNHOEE/ T
A =% (RE Mix(m, 02) 123510 2 WIFHE m KO0k 02) &3 4-4 \ZOFECTIRPEL
Too ZORER, FRMEE O B AT T AHE 1. 83 m, ZRECHIER I MR 1. 13 m &
DT DHHAE 0T, T HITRRC SEHT Bk 2 IIEE OlFE f OFAAED B & [T
ML, WIS AERITIRAS D DR E W SRR iR A BT S, RHRAGIZ . B
HFE O P S F AT (A 1. 02 m 2 e & L CHRBRIR WIS EE R L TR Y . 20
EH X DA VE, FEARMBOZBMEOZ N Ll LT RS T AR/ S
vy,

AlEl O —FRELET Tl At &HEEIC I D R I A S ICHREI L, 2h b 2 ffs
o3t L UCHIRINIC S e, ZORER E LT S A& MR O M S0 46 O 1F
i (EokHIER 1.83 m, ZZBCHIFE 1. 13 m, MR 1.02 m) (CHEHT 5 &, HIERIHASE
B2 (2001b) 2 ECMEICSH SN T NRE (ERME 1.8 n, REUME 1.2 m,
WE2FnHIEE 1. 15 m) (Shimazaki and Nakata, 1980) & K& <IZTEHEL TV 722 & 3
wBEnd,

i) EEETIL

HEORAEREZ R IHatTT /e LTid, 330 ®f&f7 BPT EF /L (SSD-BPT EF
V) ZFHVD (Ogata, 2002; Terada, 2025; HUEFHALZEHS, 2025), ZOET VI,
BPT E7 /VOYMEE T D HEELZ S O3 Efunfe] Z2E#E e Loo, HRiT
2 0T HOBRFH S i [B] O HIFERHIEL (=0 &) ([l & W HEX a2 1k
9%, BER . RIE O SR L RO MEE £ CORARMEICIE, OB RGEE
BT HHEIC LD IEL & # Ve b b IEQIBIBRA RIS D, B~ T 7
CTHAT DRIV, EEEO MR BN E QBRI IR T 5 & Rt D, FEEE
W, RECHEH L 7o P B & R AR & ORIERICIE, BT — X ORREFEMEEIRE VO
D, WRIEDHBIBMES R TE D (EXDHS5),

SSD-BPT E T /ZEBWTH, HEL 22 DG DAL BPT DA CTHY , ED/NFGA—X
DB T 58 0OR PR 5, BRI, ZOEREERET. XQ) TEsh

% BPT A DBIBIEIZ BN T 8T A—F (u,a) Z. HilEIOHEO ML E u & #7728

GA—H (By) AV TUFOL S ICEEM A CERBEND,
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2 2T, B IFHIERI O V) 2o O B EREHUE O FHUTHR Y L A RO #BEGET O i
b7 7B DET METIE, EHEEOELRRRE QW L L TIREN D, F7z.
Y IR RIS ST DR ORE S EMET DT A =X ThH D, LIend> T, SSD-
BPT E7 /L2 FWTo AT Tl BT — 2 D& NT A= (B,y) ZHET L &

2722 %,

i) #EFE

a) NA XHEE

SSD-BPT ETND/37 A—ZHEFEIZHBWTH, A AHEE AT 5, miffi CEFR L
7=k 512, SSD-BPT &7 /UIFHLHZR BPT EF A DINT A—F (u,) & Hil=12/3F A —
2 (B,y) LHIBIOHEO KL u ZHNTCEREITLET N THD, 2D, ZTOLE
B%k & FARIIZ 1T BPT £ 7 /L & [ERE OB TRl % 2 & N A[BETH D

LipL7e8 6, SSD-BPT E T /NVDFEERD/RT A —ZHETFEIC iz o TE, WL DD DAL
WCRBETHMERDH D, H—IC. REFILOFETH TE 55— Z$id. Hiflz BPT
ET VORI — A B2 Er—A 1 ~1IV) &g U CTHIEE 3[4y & D72 < | vofil %
DT —Z NIRERAMERENZ G TeloD, HENRLEM LTV, I8, RFA—X
(B,7) x4 2 RFERIS O BRI 23, BPT T /WICRCTE W EMETH D, ZhboHE
K206, Hflize BPT T NONHI CRALE Y = 7 U — XHHI4i D L 5 7etE e 22
S R i o0 AT O3 T IR & A0 0 | SRR A A PO S 7 i oy A A TS ARG R
LMBENET D,

b) BRIDADREE

LTI, ARl —#hikE] THW D SSD-BPT EFLD/3F A—4 (B,y) {3 5 i1y
A E D IR 207 2 J5 A, R4 O BAREY 2B HGFR RO /8T A — 2 3R TED
PR AR TR . Z TR O E AR RS,

B D5y A

NTA—F BiE. WHEMICIEEHEICE T D 7 L — FEEEICRNT S E 2
BIEREHEE O WBUC IS T D, B DHRIHE DBEBIZIZ OV CTUE, FRE D oA TEIR A5
RN SRS DM Z Lo, kil & U CEM R 28 Liz, ZOIE
BT OB R O R ET HI2H 720 . T B DM TH 5 ibMEdE DI Y 15
% A 2 iRt U fe o ASHEME D @\ SR 22 I HTBLR 7 — & 235 5 1 2 OILITAE D # 100
ERIZEE O, OBl SN D IWEICIE 7 L — b S I B A L 72\ R 28 ik
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SHEENEDH, INHDNEEE L. 2 2 TIEEEOBINEIZ R ARIFS D DO TiE AR
< A QM BLRIFES S O L— bk OEREE T V0 B TEREHE DS TR £ 2 de KAHiPH
5 ~18 mm/F LR Lz, ZOfPHIE. pICHE TS LB X% 0.056~0.2 F/m T
4T 5,

AR O —EWLET TldE. 20 B OHiPA (0.056~0.2 4E/mm) NEMRIMDOE30 (0%
RS OIRICIE D H O L UE L, BRI O ERAS 0.024 4F/mn & 5RE L
Too FHIOIAT O WFHEIX, BT VORI ASE 2R T 2 L 2 BRI IR S & |

0.095 4F/mm (PLIHEE ICHAM L TR 10. 5 mm/4EICHEY) ICRRTE LT,

y DIERI 53 A

/NT A =By iE, EEEEIC BT D ER R R R RN D ELO KX S A HET
H/8T A—F LIRS DD, Z OB HEBHNT 2 2 LF# Ly, L,
yiE BPT DAADOER AT A= a LESHL TWA T, 2O a [ZBI3 5 MHEA 7 50 A,
EBECRAINMERET DI LB TE D, Flaid, BEkoITWEIZ881) D8 T,
a M2 0.2~0. 4 DFFICNEY . ZDORMIPRDB T~ 5 THPLTE 5 2 LA
HENnTWs (Nomura e al., 2011), MX T, FEROFEEH N7 7 OHEIZE T % Bl
RBPT ET L CTORHTEH . a OFHFHIT 0.2~0. 4 OFPHICHETE SN TV D, Zh
O OMERN M EICES X A O—EET Tidy OF i s LT, 330 &ICBIL
CHisy (Ai84k) L 7=t O FAERRIC 63 2 J850 5341 O FLE Y 72 ZEER AL a 23842 0. 2
~0.4 DA% &2 85 7 v~ di e i e Lz,

iv) PR

SSD-BPT EF /L& HWCTHR L7z, FFiREA (2026 4F1 A 1 H) 226 D 30 ik
FEXDF2-1 LK 4611, ZOHFICHWEHEOT =4y ME, K420,
—AVITHIY T %, SSD-BPT BT /W DA AHEE Tk, EEIZIFI ST A—Z B Ly D
RN O N DD, BRI ER A T D720, 461X 2N S OEBRFE NS
B LI PR AR p L IEH DX a DA IR Uiz, 3 4-3 L[EEE FESEfIE LT
A AHEED 10%1E FHXH & FHEEZ R L C05, Fio, BT Y BRI L D RAERSE
S ORI R E R OfEE S S & L TRl LT,
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#4-6 FE LT 7 TWRICIAET D MFEOIR LM (SSD-BPT £ /L) | HIBR: 0.20 THBH, BFEITHE T /ATB O T
a 4 1% 30 AERIIC HIEE S IE RS 5 ek | CohEASWERIVE~EThHD HERES
P (:l;u) (_ [ y) R U P | B, 20010, &, EROEEC L ORI
— u (2025 2 1 H 1 H B ] KTV~ A 5 !‘ WO 0. 24 MEHEEES, 2001a) ThHD, —
FEY i AEVIRLMROT — 2 BN nEAITiE, BAAE
v 9.2 0.17 60~ O04FEHEPI I poyp | [BOOBEELLE f BEH>TND LS ICRADHEN DS L O (F
(TOREERE) (BORFRED) Dl H1000) BHB, 20k ABAICEEETEHS
2 A AHEEIC L DMERIE. T0%(E XK Z FBR%~ ER% T, ¥iFHEZ () NIRRT, ‘,' X RHEETD LS RO BND D RIS
3 L SRTWS (Ogata, 1999), BLEDZ LA, BEHT
4 # 4-6 AR A Y . SSD-BPT E 7 /WIS < BRI R TO 30 BT, BUCHETICS | | masazsAunrgeo o g, F— s BB
5 AR L T D, T ORAEMRO BRI 3 IR K 45 1Rt A RHEE BEETIE. LS a=0.20 £V KX DO LS~
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8 £ 9 REERSAT OTGIRIL . KORHE R T 7 DHIEESVOFA LT h 0 L < ARVIREE ; b LC0.20~0.24 & B = b b L=,
9 CHHILERIARTHLDTH D, D EmTWET kS, 4% 30 ELPICHTE T 7
10 S Iz, HEFIEE ) b ORFRFEE I 5 30 EfE=ROHER 2} 4-6 IS4, KAVRT CHRHBRSRET BHRE E X OE 21T, 7 ORI
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13 : BEoTE TG, TR CIEAH 30 LA
4 B ooETiIoRg | B & BTS00~ TONFRIE T 575, 10 FERICIS
15 AR TIE, AEO HBET TRV 2 OO EEARMRETT NV, TROLBPTET/L L | qo~goymEiciET 5,
16 SSD-BPT 5 /LS DT 2 DY BRAHE BeRORAE % Ll U . ety 7 e SR aTHAT 00 RAR 12
17 SVTiRRD, e
e { HI: 25 }
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26 PUE, R R U IR TR AT 5 o b Ic b, BPT B, - ORERIADT BERC TR RERIG k0. 0
27 HEHBEC ., BRSO TS Z Ol AR BT S L (52 4 Wb 77D LONBEOT SRR REAIZTH,
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LFEENRL TV D & HRIRTE 5, LALAeA 6, SSD-BPT &7 /L MEHLS 5 IRpfH] 1
HET N OZUYHRLEHAMEIC OV TE, WL ODOFE T & G0 i 70350 © 17
S %, £ B~ T 7O TRAET D MEO SRR O RE A | SmEE— RO
BEEOHTRETEXLONEVIBEDN D D, &SI, HIFERF O MR S iz
OFTHmITAY T2 & WO WIET W IES < & HEMICIZOT B ERICE Uik

v o N

e L, MUERS MR T 5 = & 15700, SHRD UL B by 0 S L% T 10/
B (R 1L /) I, IEAE O B HERE S D BHLHERIE (5~ 7mn/fF,; [T 7

HilBR: 720

Hifx: T

YY)

HllBR: % 13mm

HiBk: L2523, Zh

Y

HIlBR: K HER A

HIBg: SEHOEAHEO

HiBk: (

N

HilBR: ) L RE<HAD, F,

b, 722l SIS TV D IERERE T H < £ THEFEDETHY . 7L— MEHRD

HlfR: T

[ DS DR (] 2 I TREFEVER e &) LB LGS (Li et al., 2020) 7, Z

DAV I B OB L 5B 2 0T 20BN D 5,

0 — R, TP T L Z DO L ODOIEEMEIZ OV T H A RS H D, Bl i,
"

HlBg: 2

~

YY)

HiBk: T LS TVD

Hilfk: (EHOEICRT 2 ORE) 1302 >OHE
DHTH D, HEROH:Y K LEAMRLBLN R 5o
TS

- ¢ J . O . o . L G A




© M 1 O U W b =

W W W W W NN DN DN DN DN DN DN DN DN H H o e e
BW N H O © 00 O Uk WNH O © 0o Ot WD = O

W w
S Ot

2012), Fﬁ/ﬂ? b7 7Ol EOMBEZINTONT S, Eﬂim%if;@”g:”@izéfm
AR fofb‘&?té%!é%b&,,QSg@ola,%OQ@ ,,,,,,,,,,,,,,,,,,,,,,,,
AV Z 2 BT TR

T & o g RHYIC R[] T P 70 26

N HIRR: OHITEIC SO\ THRTHD
*ﬁf MiErNZ7 70 X5 %%ﬁﬂ\\% e

HIER: 23

HilRg: mER TR TV

o J L )

PEENBLELEYIalb—va /WJ*L ,ﬂiorz et al., 2009), BHRHIEEART Z-E\ N I BIBR: 0 3o T
JUBMGEE Tl > CLAET ABHEL TOB EVIRLIE SN TS (Kumagai, | W \ T HIBR: 1 5
**************************************************** 4 A j
1996), LA b & 512, SSD-BPT &7 /L MR 2 72 3 i T 7 MDA Z O \“‘ \ '
B AR BAT DOV TIE R A 2 A ED DRI AR TE 1 | R C IR e a0 HY ..N { HIER: bd 2.
TR "1“\ m\\ HIBR: % 2 ST 7= LRoWBNs 5 L 128 oFIR
i\
SO LW BEANE A, SREIO WG T, —D0E T IR CIES N \‘.'w\\‘i\\\\ CHERITBIE T AR Y SO TR B = L %, He
(
SIB bOTERN LML, FT7MIC L 5 MR AR E OFET 5 2 & 234K W o
\
.’? - P
— gﬁj)‘\\\\[ HIBR: LV oL
iy
ot L ml\\\{ 1R«
R AR O L HIBR: %
RRIZ, WET D DI DT HERFIRE R i 5, F4-3 BPTET /L) LK “\‘,\\\{ BIRR: . FEYE RS 7 OHIEIZSOWTH
WY
4-6 (SSD-BPT E7/V) Zbed 5 L, SSDBPT EF/MIC L % 30 4EREROMIFFHIL BPT { HIRR:
Wil HIN
EFLVOERLY EVEL 2V, S5ICHED 10%EHREIFER> Tz & ol

DHERTX B, ZHUE. SSD-BPT EF LD /8F A —ZHEFITH W T, FRENZEL R

‘1\\\\[ HIRR: WA T E T L

BB p 0D o& ad, BPT £F /LR L UNSHESHL TS

ZLDBFERATSH

)

o

7272, 25 LIz e 7 VI DRl R 07581 REEINRTIC K- CTE OB 52

%, B 4-812, BPTEF /L (r—R1IM) & SSD-BPT EF /LT L %
RO ER A2 RS, DM G,
BINE 22 > T

% 10, 20, 30. 40, 50 4F
30 AN 40 R T T T LD 70% 15 AKX
7T ZRPSD 10 4E, 20 4, 50 AR TIHE X2 E
BLCWDZEB3bhb, ZOZ LT, BT /VORRDPEEIC 30~40 FHEXR LTS
IR RS e SIANEN AN N v S QNI T b S 6 =22 [/203 2| IS B
Z DB R T

INES L R DA REME R R L TV D
WFIUCE SOOI R E T T T W L A MEREICEVES NS TR ORERE D
FEYE b T 7SR T Bkl O MFERAE O ULATESBEICIEF IS E VKIS H D 2 ER L

TWAHETHD, BPT BT I/VEFEMEITE 2 Th . BAMRIZIEE L &b icEEICE

H LTk b, SSD-BPT fc?‘/wmi;t NESLITEDBF M, LiER-T, &
HODEFNERNT BB O FEfiEA (2025 410 1 H) THANCERD
A RANE ) ZLEMNTED

% LGOI B

4) BRI FADMEDFKESE
WU O O HEGT ORIl T, BT b 2 B R A S L T

‘\\\‘{ HIRR: &%,

BIBR: AL LTV D E S, HDHWE

\\[ HIBR: LD & = A% b LT

(D U U U W U, W | W | W

l\[ HIBg: X

HIRR: BRETIE, FEE N T 7 O MR ISR T T
NEBHATDZ Lo T, MERIEHLI 0D, £
TNEDGDEEET D72 OFAITIEN 0 #illE]
LAl U< W TIE 70 & O TR AR ORI 21T
ST LT T D,

- (ERAEE: ATUL  BAOT C 0F )

T |




© M O Vs W N =

==
[ ]

T CHEDRKI T AOHBEOBREIRAHETE Lz, LoxL, FIJE 600 FEET#MDL Z &
MWTEDMERFLELE . K 5,000 FRITETHD Z N TE ZHERETIT, ek 7 AD
HUEMNEL & 72AELIT RS- TV, 2070, IEROFIETRKRNY 7 ADHBEDI
AR EZFANT 5 Z & 1XTERY, 3. (1) 2 THlRAZZXHIT, 2,000 4RI FEK
HEZ BRI DHGEAFAE LI RN SN TN D Z b, K7 7 ADOHEI
Dip L bR 2,000 FERITEE TE O, ZORRBMIIERTHIULTH S LHEE
SND, MlENT7 7 TRE S M8 7 7 ADOKHEORAERMIRIL 100~200 4, FAHIE
7 7 ADEKRMEDOFEAERIREA 300~600 4F L HEE SN TNDLDIIH LT, BRI T A
OHEOFAMBIII NS LD IHU EEVWEEZ b, BAEBEMENFRELT
HDHEEZADHIERDLDD, L, RICKEZ 2HENRKT 7 AOHETH 25 EENH
R TIERNWZ SICEBERLETH D,

60



© W O Vs W b =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

5.A&rmwr

HIBR: Aill=l

HIBR: ik

= T T T = = = ,,777777777777777777777777777,;

HilBR: 1%

HllER: 2

HlIfR: L7zoTETWVD

(I \{
\
20 LT, /—\mm FBET Tk, WA DR m/f CoNT, EIC oD EATESL

HlER: =4 EID

RN

**************************************************** RN
Toe 1T BRI TFE 7V 2 Mg SRERAICHATE L7z 3 Befkf¥ BPT £ 7 /L (SSD-BPT \“‘“{

ET/V) EFIEA L, BAEMBE Y TR MEORB G EE L2 TREIC L, \\m HIBR: (cFn T
A SEHEEE O M T — Z 3RO HIE R AR ik 1) 7R N e IR A ﬁ%ﬁfy{iﬁﬁ}: L ”\\( BXEEE: T4+ o Century
TWT%’%?wmﬁﬁkhtoﬁEE\N4X%¢tD5F*%ﬁ%ﬂ%Vﬁ#%H {mﬁ%@
AT ! 5
. WEAS RO R D BPT EF /L & SSD-BPT 7 /L % [A] U K #E CLL# AR { BIBR: G0 K L X b
L. d)/iu : "f)ﬁ“ L am PFEC L 72,
z %&zz¢|m& Tk L7 (sa§x§:7¢>r:umWy

(D U Y U U U U U, U | W | W

772 L FEE ST 71281 D SSD-BPT EF A DML H Iz o Tk, EORM TR S
NV D, B RN OE DO UGET ORI T, OB A R EE & U CEERO
WL ET — 2 OH %R Lieny, 2l OFE O MBEBEE T — X 125\ T, £ DR
FMEDFAT R /3T A —F DFF A 2 FBANCERET 2 Z L BB CIIRNEETH -
L ThD, A%IE O RIS O TR A RFEE OB T — Z O R S22
SOEHIOAT DRt 2 D, SSD-BPT EF /LA L TV 2 LRI E 2D

Flo, LY EMNATE TR, REIRO 27 bTJ\ﬂﬁmm%éiLf cmﬁmbig’r‘é’%f«\

LATREME D BREICAN D MNERDH D, ZDT 32O LIEEERIEERIITE D,

nﬁ£VMLtmT%¢%f»mﬁ%a Zhiz KO<E%%WT&®&%%&%\

PP A O TR AL 725, 2 DIWIT, RIS RS ORHIFEORE |
ERDANSDEEBIC, UTFO LD fﬁ)ﬁﬁﬁn%?&_ LRBLTWS 2 ERNEETH |
%, , |

{é%/&iﬁﬁ%@nﬁﬁf;a 300~600 @@F‘ﬁﬁﬁfﬁ% f;é&b)i% TN57 8, m \ \

%ﬁh?7f@%éﬂ%@§%@@%%# &of%fwé UL, é&ﬁﬁ%@ﬁ\yH

Wl
FE
if\ \\\\

L HIEAtS ’C?péo/ﬁ\%}fi Jﬁiuﬂﬁ%ﬁ(ﬂi%ﬁ%&&ﬁffﬂﬁwrﬂT 2 DI \ ”“

HlBR: —J7, HUERRARRIC OV TIE, BUHEOR
EMBOHZFI LIl 1T o 72 b 0D, filElO &K
WIRFl A B L BB O XY L ROMEE T
DIEAERRIZEBIT 2 &S Bl Fille 7 v
(Shimazaki and Nakata, 1980) % ZE/RFHIZH
7o ZAUZ, Shimazaki and Nakata (1980) |2
FAE N 7 7 THRAET D KRB IR € 7 v 2358
FATE L AREMENRINTNDT2DTH DA,
T, EEECORER, BERE (ERER) <o
M OMEE, Fi (THER) ToREEe»
TIEHL 1 HLR D B D MR A B 70> & WEH T &
TN EHmLTEY, BEROZRIESEE LeET
MTI2 o TWB D E 9 I OWTHB A Tk
HAVTWRW, FERIICIE, BRI O A7 &3 K HE
DFERES SR TH D AL ERE L,
HIER DLARIEZ LY ANAG D HIRR AT T T HES
T RERHI 217> TO BN D 5,

- s
Z D

(oY =N

N RAYEY

\ \\\

Z R J‘Ti%?tﬁkbv}bé JESLELERIC OV TiE, RS0 H A SRR B Y

L O & R

i
L BRI A A VO PR O HE L e 2 MRS (RS SorEEI I B {
#é'ﬁn’#&f:ﬁf‘fo@ < HEBEHC, T/NOHE S B O HEEE OB kA ST A '\

FXEHE: /1>oFUk BUDIT: 0F
EXEEE: #HARY
BlBR: - SREIOFHETIE

| EMREE: A VTV BPOT D 1 F

HHEMT S Z

LR b D, HIEHERIIC OV T, sk 0t e oD 72 6h D AEARHE {

BlgR: W EED AL

(D U Y D

61



© 0 1 O U s W N =

L W W W W W W NN DN DNDND DN DNDNDNDNHH B B~ R~ BB & (3 B+
S O s W N HEH O O 00000 R WD O O 00000k W N = O

EDIEBAL 2 HED | BRI IR 72 & & 7SR N N ECH D, BFONTR
Wi — 2 L HEBOEE OV I 2 —va  EMAEB I EITL o T t’ﬂ%@é’ﬁﬂf’o
MTT D58 (Bl 21X, Furumura et al., 2011) HHEETHZ ENEETH D, £/,
AFIEA> (2011) R0 Namegaya et al. (2022) Tid, BEERKA L Sbh TV FkHE
LVb, RERBEOHE A Z LEMBOFIELTEL TS, TAbD XD 7,
K7 T ADOHBRERIEE TWDEINE D DORGEZED T < 2 &‘bzﬁf&)é

B R TSN T \Jﬁ’ﬁﬁéﬂ%%ﬁ%WW% %@ﬁi;@i
TR 4y LKW L. MBS S 0 I & h 7= () 215 @ﬁi# 2011)
BRI L ORI A BRI D bV C0 D, 0%, #ilE L7 7 AN B ol

TAEIE ORI 2R ERE ORI E T 2 AN ED 5N TV DHH DD (FIXIE, Arnul f

- { HIBR: 175

J{Iﬁiiirﬁ%&p

HIBR: - [ ORI Tl

{ HIBR: SRR A

(ZRELE: 1>Fob BHOF : | F

- { BlRg: =7

e o

et al., 2022; Bassett et al., 2022; Shiraishi et al., 2025)., KHEDOEHEHKD

ZENEICOWTOR 2 DAL, 7 L — MERWIE R O )56 KB 72

RUEOFEMS G C, M THEEE T LV OEEALOHEES TR TH S, Rz, Jul - 3

T AUEED AR AT HLA X 0 PRI OV T, Y b T 7 R & BT R EN 2

N MR ZE B OB 5y L 135 2 R\, A%IE BV N7 7 800 S HERINS 2>

RIS DV T ’r%ifi"“ﬁ’“" WU T, TS OB O 2L 2R T 5 720 0

FERREAT O BEDRH Do = IS, KMFFARFC RS 7e Wi <0 VAT DifE
o FHEE OHRITIEN T Y . ABOMROERNEEN S, X T & fRORHR

FFCHER L7230 M VR OAE BRI IOV Th, S5 5F =X OB L v T

OREZR ESHEDLZENRDOND,

R D HEHE
HE O Z1T 9 728 WET—HTF TR, WET L — b ORHIARIT HVJ*
Ti%éhéUTﬁ@ﬁ/ﬂ% LT DO OTEBIMENEECTCH D, S L— MR

RICBF 20 PTHERML T L — FORBFORREE=X —T 572, ZHETICY #

il 2 DB ENBLINDMTOIL TV 228, e b 2 BLII G 513, MK 2 & ToRikise. )
J:@‘ﬁﬁﬁfi’ﬂuxib%%ﬁ(ﬁ'?”é L Th D, TR MEMERAE & R ET DR )
LCEIZEITE D, ONSS-A BUNHE Tl BASEWE T L— MEFGAZTHE D ER Y "
fgt&%fébméﬂ@%sno et al., 2011, Tadokoro et al., 2012).. Fd¥E k= 70 | ’ p

/

[ 5 \%&:’Db‘f BAEE ST D (Yokota et al., 2016), WEIEKHIZRZA S 2 & o Hik ///
BRI — 5 207 L=} OB OB b H)I S S |

TEY | OfFRECRE R E2ED STV D o0, BLBEE MELE SRV 2 v R
B b5, A% BEFOBRLRICE T A EHBEE T — 2 2L T L bl

62

A
OBRENIL— rRRICEFTDHVITHEBRRREE=-F— ?’éT—&)O)uﬂE 1

’{ HiBR: & 51T, ARG

BAEER: #HARY

HiIER:

BALEH: VTV BOOIT 1 F

HiBg: ShvTwa (B2, BANEE T,

Hipg: ;MM RNT 7T

o A

| OHIBR: . LU, BUAER D BRI b A 7
2R

/| BIBR: IV T L— N RO A0 & FRAFIE L7
BlED 7w, BRI N T 7 IO, 2011 4EEE
5 ARSPPEI IR TR D M A o 72 K 91T, RE 7R
Was| X 2 REE H 5 (Fujivara et al.,
2011) IZH 2 b 6T, HEREBOBMAATE A LR
INTWARWeD, 7 b— MElOEES BT 215
WITIFL A LH/ER TV,




© M 1 O U W b =

N DN DN N N DN H e e e e
QL i W N H O © 00 =3 & Ut & W MM +~ O

BT — 2 OF i E 0 LS EDBENDH D, MA T, WK TICHE SN RN

B A5 L Tld, Araki et al. Q01D ICTHE SR TWA X HiIc, ElNAed-<
D RDEICE LR ) IBEOHEREENN Y 7L F A L TEHEISH TE T 528, Bl

BV L AB S DIDRBICRHTS & L $ic%E HJ%W’AA’WL%"@7 VERS D,
ICHE i X472 N-net OIE I AN 7o FZEBRFE ONEIZ DWW CHED DM TN H D

it\7V~Fﬁﬂkhdélﬁ%%ﬂ%h%*Tbxm~x}yf@%ﬁﬁ@ﬂ%
HHDZLICEY, Y COOTHOERRRNE T =¥ —T 5 FiEEM LT 52
RO LENS,

HIBR: KFIC N T 7SO A & OB T — & ORFZE
WEELM LS EDVERD D, SHIT, HEEER
MEE AW TE,

- (mXErE: xR

//{ BIBR: -

_niT\7V—Fﬁ®ﬁﬁ@@;iU%ﬁéhéﬁﬁ&ﬁ%@@ﬁ%ﬁ@OHé«m{%gxi,meph:%m@ﬁ:1$

WEEE TV (Bl Z1E, Dieterich, 1979; Ruina, 1983) T3-S HIERAYA 7 LD
T2 b—va UREHITObRTE TR Y (BlA L, Tse and Rice, 1986), £ DFITIT

BT & D Wi OB OEWICERK T 2 2R MBRED Y — v 2R TR b B 5
(B Z1E, Rice, 1993), 4%, MEET NVICHETIMELZRIEIEDL & L HIT, Kilk
ROEHEFHETIL, 20X BRYHET MCE S I ab—va il Lh ., Z5EE
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»
LARRH, o2 MEOHEREICIIRY RHL L0, o< VTRV EDT L—
MERD 52D EVEBUEOBIINT — & 2 b @0 REETRIE L SHET 5 Z L IZREET
HHZ NS, BUEOERM CIIMEOREZHAT LI 452 —212K VAT Z &
FIFICREETH D, L -> T, BEOMBERABRECHERD), Mk UK
AN EZL < OBIHIRLER A FJE 72 < BT 2 EHEEOSWERBO T Y AL,

EWRICENA LTV ZENEETH S,

63




© M O U W N =

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

51 SCHK

FTERBAE (1999) 3 L& V2B~ 7 =F = — N Mt ORIE, HIFE 2, 52, 369-377.

TR 5 (1979) : 1944 SRR OBIRE TV, RAUREHRITIEITER,
b4, 329-341.

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

FAE 5 (1981b) : FEVEEE I OHLE OB ISR, FATREHERATJEATHM, 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.

BB R - MRATIE - AR - LS — (1999) : BEE LT 7 &2 ORMRE O
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.

BEHAER - AZIUHE— (1989) : FllE b 7 7IRVOBERHIRIC & 70 5 LR biiE,
i 2, 42, 231-233.

BE S KEPT - A)ILE - A0 E (2005) : BIETIRE L 0O 5 M AC 15k 22 1)
BT R E B 5, BIRHTIE, 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.
TRESRE (1946) : RARERL, 5568 75, 40-43.

64



© M O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e
SOt A W N H O © 00O R W N O O 00000 W N = 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
DFEFHEN Gk S NI BREEZEE) & AR VLIRS, TEITE - d HIRITIEH S, 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

Earthquakes along the Nankai Trough Inflated? —Scientific Review,

Seismological Research Letters., 93, 2311-2319.

65



© 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 © 0000 W N O O 00000k W N = O

WA o - ANRCEE - - A 2 (2024a) @ ALREFFSCGEEICE D  EHE DML RO
M, HARICGERY, 42, 387-404.

A 5« R B - il 52 (2024b) @ TAPRBPGE SRS T S < SEEHE O Pl B
DiEt) (Vol. 42 No. 4) IZxtd 2T HEK - BIRGHMZERNLDa A MIRLT,
HARSERY, 43, 313-321.

PUBFERES (1974)  : BOE « FMEE N IS 1T 2 REEE OB — 1944 FEHRFFIE, 1946 4
T YA M IR OD TR & 27K » e BRI o0 A & eIk D HEE —, HiUi 2, 27,
10-24.

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

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

PUSTEAER (1980b) @ Gk « REHE OBMFRAIC X D@ oM, A FMERE,
12, 495-503.

PURTERER (1981) : & IR THERIC IS 1T 2 oK » 2B e Wikt e O A — AAL - A8 -
TAEVEKROHRE DO S —, R KT IR JCATHEE, 56, 547-570.

PUSFERES (1984) : BAR - GHEHEENA IR 2 Fk - BORIFEE OZH), AR
FHUBMFEFTSRE®R, 59, 501-518.

PSTEREE (1985) : JUMIAGEIA RIS 2 SLHs o BUHRA @ 1662 4R 3C - 1769
AR B RS KO 1707 4ESEOK - 1854 AR LB MRE EENE, FUR R MR e i A
#, 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

66



© M 1 O U s 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.

67



© W O Vs W N =

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

SR (1977) @ THEFD 19 4F 12 A 7 ARFIIRMEORE L BES ML , AR
Kk, ZmIR, 120pp.

RS (1979) « [WSHIEE « RIEHEE - SOKHE - CEHROEE L BN
TR K xR 2, E UL, 109pp.

SRR (1981) @ [EAIRBEEEE L), MR S@mERS, 2R, 119p.

s HF (1999) : PEIE X — 4 A M IATZmE N 7 7 NV O E R RO I AL IR
HTIHER54%, 24, 70-75.

HE B (2001) @ BEIK S — B XA N EAVZFETE T 7 BEBIC BT B ERAERNE
OHEE, HITFHMEE, 110, 471-478.

QHWM(wmﬁ:%KW+®#%%L*A&&K#@N%&M@@ TEEVT, MRS
1 g, 5 2 %%, 81-88.

AATHITE (1930b) : mviRE KHIRIC 9 2 S m sk, HFRE | i, % 2 &, 326
328.

AFBATE (1933) : FEMEEMPAHIEORE, HIFE 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.

Az (1983) @ 1605 (BER 9) AU - MR B O M FIOESR, BRI
THEE, No. 1, 96.

AEIE (1999) : SCHREDRF & 27 50 « FEMRELKMIR — 1. 14 P cox &
H—, HIHER, 108, 399-423.

Eﬁﬁ%(mw)-74UHyﬁxiimﬁbﬁwﬁﬁ%#kLT@%%-%MEk%

—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.

FEIE - PTG (1998) @ dHIERAFZEIC L 2 7 L — FERE RME ORI O/
JER— BRSO 7 L — FEZA #m%¢b&bf—,ﬂ%2,m,%w,km.

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.

@%%*~%ﬂﬁﬁ-ﬁﬁmé(m%):»En$+;ﬂ+ﬁu(w%23)®$&®
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. FEarth Planet.
Inter., 11b, 17-34.

68



© 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 H O © 00O W N O O 00000 ke W N+ O

Tto, 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) = MR N 7 7 EAUARHE O TARERL K0 45 D LT sERT R M & —
B4 b—KRI705P1 DBl—, HIEFim%E, 58, 137-152.

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

HEREZ RS (2001a) : [RHLHEREMREOFMTIECOVWT] , 46pp.

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

WAL RS (2003) T RAAMERBHOHURTEBIO LR , 62pp.

WERAZ RS (2009a) o TEEEWIEEWES ORAE (—#EkET) |, 37pp.

WERARAEZ RS (2009b) @ [THAROHEIGE—HE MR O 77 M O R —CF 2
>, 490pp.

HMEMEZES (2010)  TELJINTOWEH OFAN (—#ET) |, 54pp.

HIEEFI A ZE B2 (2025) - [RMIRY 7R IR 2 AL e R O REMFEIC OV C GEAf) |, XXpp.

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

W BORZTT (2012) « SRACHUG ACEPEMP HUE AT £ C ORI S Eh LIRS R (FHgdT) |
R TG R 2, 88, 143-149.

W EORZKEEET (1948) - THEFD 21 F IR HUR S A S HGm ), KRR 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

69



© 0 N1 O U W N =

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

Earthquake, Tectonophysics, 96, 31-44.

FHIESE < L (2001) : BEFERMIBR OMEEGERE=T AU 7 A OFE, ¥4 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, bb, 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

Efspe (1972) : WEREHS O L TFEBICONT, HERTEERE, 7, 45-46.

EEipe (2012a) @ SRMEHIT OMSRZSE), MR TGS AR, 88, 272-302.

[E B (2012b) : TE - PUEMDT OMBRIEE), MR TR W, 87, 438-447.

E LHERpE (2024) : T - PUEMLS O 8 8), MR T RnEE iR, 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.

REAS T2 (1999) : Y644 IR C o0 BOMEI O KHIUER (T £ 5 B HERS ) OFHA, HIFEHMERS,
108, 424-432.

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

viscoelastic interseismic deformation driven by megathrust locking in the

70



W M 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 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 4L, BEEHER— IR O ECHIERICHif 2 CT—, 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.

BIZASTERT (2001) : PEAEAHEAEW D AMS-14 CHEMDN B 7= B F I o HIEE MR 12 B
LT, HPMERE, 110, 479-490.
HIASZER (2006) : 7 OF AL HIGRZSE) & MBS, AARHE A 113 4E2521H

RERFEHATRAE, WETHES, 112, Suppl. 5-5, 17-26.

FAFFIE = (2005) : HOEHUEAHEE A B 2 METEE 028k (4) —IRAWIET —,
R PG R 2w, 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.

AT T« HPAT B - AREREE (2011) @ FKMUES OIS BRSNS HER TR
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.

71



© M T O U s W b =

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

AR BEESED - DA - R - aE— (1996) ¢ UENCHRT 2 R
B (1605 BELL « 1707 G2k « 1854 KBY) & RO AR OHM B O S, HRK
HRHFA FIHEER, 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) : FEEMIER (1946) FRIVIROMIEL M L ImAT 7 4 U BT L— L O
Tk, BAHIERRRER A 2012 FERER THIEE, SSS38-06

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

& RS - BT - SRR - TRILZE— - EPTREE - BRoe 5E - TEED T
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.

R R - BIRRE (2024) ¢ ARAS - /NEE - A S DA BRIFFSCISR I HE D < it
DFEREROMRET) (4 DR, HARKERS, 43, 307-311.

AT — - BTSSRI - RAIER - R - KIPED A (2011) @ FnEkILR A AET BT
D OEHESAT DT R, AAHEKSER FHE 2011 FRIHEHER,
sss035-12.,

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

72

- {iﬂ‘.&ﬁﬁ: reference-text, Z#+ > bk :

Century

)




© M 1 O U s W b =

LW W W W W W W N NN DN DNDNDDNDDNDNDDN R R e e e
SOt A W N H O © 0000 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

VaRS 5% - LT - HIRE— (1999) §fE T 7RV O T L— My Ty oL
FUHFE R ORI B & JHENC DV C, HIFE 2, 51, 443-456.

PELEEA (2000) : TR AR (1185) FABHURICH1T 2 RUAR AL Ml D 2k, JE S
7%, 16, 163-184.

O — (1996) : HMEHURO 7 4 V) ELABA T TR EDORT 7 =2 X, HUE 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.
occurrence times of paleoearthquakes, J. Geophys. Res., 104, 17995—
18014.

73




© M O Vs 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.

R EPEZB) « AAFE = FF2E E - PATIEDR (1985) : WUE TS K OV DR ORIR AR,
5% 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,

74



© M O U 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

75



W M 1 O U W b =

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

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

)R (1997) - HEn D KH—RASIBOHEL ), FMELRRL 272pp.

I B (2004) : EBF TR ST HIERREMNC & 5 W HIERIISEORCR, TSR - b
mOTsEHE, 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.

RETECHE (1953) @ P Rg H ASMAHIER A O E) & PUIE S & OV ORI oo VBT, M)
& DB, EAMKFAEOITE RS, 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

Ex—, HiE2, 64, 97-116. ,
B 7% (2017) @ 1707 AEFIKMGE O Wl e B 2 oRiied= % ok, JRESUITR, 32, 1-17.
M e (2024) - TR0 1707 SRR R [7285R] QMR FOZ M TEIC S

e FE - & (2025) - sEEOEKHER L OB RIS K D M R o
REt, JESLHE, 40, 159-172

Shimazaki, K. (1976) : Intra-plate seismicity and inter—plate earthquake:
historical activity in southwest Japan, 7Zectonophysics, 33, 33-42.

BIRFE (1980) : SERTHMERE mOMEE & 7' L — FNB KOV L — MEHE, ATl
K, 2, 17-24.

Shimazaki, K. and T. Nakata (1980): Time—predictable recurrence model for large

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

76

_{#REEE: JAob AT

(mREEE: Jxr KT

o {mREEE: I b KT




© M O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R e 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
MR REAE O 5 & AR | T 7 I OB O R T —, T
HHURDIZE L, 8, 267-280.

RITIENR - ATASSER - U HE - AT4MA— - AJFIEDAE (2011) - MRS L O H5 A &
R R B HHEE SN DT b 7 7 OBV IR B, A ARHIERE R RS
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.

BRHEIL (2010) : MG~ PUE I OBRIsMIT B O TR R, B, 80, 779-781, - {WRAEEE: I+ b Century

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.

E RN - RS - S JE - TS — - BB - BRRGE— - 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 (2001a): Coseismic slip distribution of the 1946
Nankai earthquake and aseismic slips caused by the earthquake, Farth,
Planets and Space, 53, 235-241.

77



© M 1 O U W b =

LW W W W W W W N NN DN DNDNDDNDNDNDDN R R 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.

HLAFI=RE (1950) « PUEFHOMREHIE, Bl REEMA I OIEREIZOWT, KR,
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.

ARG WERTIER (1999) © [HUEEHROWERIERTE |, SURRFHIRS, 176pp.

FORRFHIEEWF T (1978) @ THTIN H AHFE s L 55 5 BRI 5-2) , HURUKRPHIE
WFFERT, 1095pp.

LEE— - HE - AARE— - UARE LR (1998) : HIFMEEOEEIME, R,
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.

HEZEE (1994) o« EE LICRA Uz duliR, A TUHER, 24, 36-49.

HhmlzE (1999) : [FEEWEE] 3 O TR ICB 7o R BRI ATk, MRS,
114, 46-49.

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

FHEEHER (2003) : TR A AR E TR ), BRI, 605pp.

FHEFER - RIPREETRASH (1994) : TOREOESLHEORE S - HRE
M, BN BAES S, 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.

FHAENG (1994) - HURMIBEAM0 - 72 BE O HUE, iR 2, 47, 93-95.

?&ﬁ%(w%):Fm @ﬁfﬁj,ﬁﬂk%mm , 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

78



© M O U s W b =

N DN DN N NN H o
QL i W N H © © 00 =3 & Ut & W MM +~ 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.

HitiE 7 (2006) 1 F75  — 1 9 4 44FREBIE —, AAMES SR TRHE, 1019,

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

LR SCN « RFFHTEL (1985) « HHLAICBIT 57 4 U B Uil L — MERIAZDOTZIR,
HFE 2, 38, 193-201.

Yamazaki, T. and Y. Okamura (1989): Subducting seamounts and deformation of

overriding forearc wedges around Japan, Tectonophysics, 160, 207-229. - {'ﬂf%ﬁﬁ

Yokota, Y., T. Ishikawa, S. Watanabe (2016): Seafloor geodetic constraints on

interplate coupling of the Nankai Trough megathrust zone, Nature, 534,

374-377.

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.

79




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 4546 (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
Bl1-2  FE b T 7 IRV OMEREER (A~ERY) L WEMEOWER T
HET HEHMERL (Wells et al. ,2003)

80



,[ Blfg: <722 PO

I

W e
REF Ui
BEEOY vy

/& il e
131°E 132°E 133°E
X 2-1 FifE N7 7 & ZORDOWREIENE D54 (HH & RiiL)

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 WiBRERHEO WML HET oME (i)

, 2011)

81



= W N

36°

34°

32°

30°

[N

AT
BRI

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

T
130° 132° 134°

2-3 FWE R T I BILHATL T 4 ) BT L— b - EEE
ORFEATG (25 i OV O BT OFE)  THWZEREEZNERF (2011) (2X %)

82

T
136°

138°

140°



[

© 0w 3 O

pth (km) 2.5

30 Do

Philippine Sea plate

2-4  VRUBIEHTE 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,

83



XI3-2  19464EREAFNRE HEHNEE DAL O & UK, 1948 5 i, 1977 L 0 /ERR)

84

HIRR:




=
m

[XI3-3 18bAFLHUREHIE O O m E CPS - 1981, J1551984% 1 v {ERL)

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

v/
P3-4 184G LB O OF S (J1F, 1980a ; 1980b ; 1981 ; 1984 ; 1985 ;

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

85



QO

X 3-5 1707 HFEARKHBEOEPE Om S (P, 1980a; 1980b; 1984; 1985; 1988, #f
- fh, 1996, B, 1981 XV {ERR)

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

86



3-7

R AB

5
|
i

1605 EERMBEOHI O S (LA « #KE, 1995 X Y 1B

87




250

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

88



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,

89



[o 2B B N L)

18544F RREHHE e ; \%

é{{f (2 0 150 300
A v

]

X3-11 1854 LB IR OEE (FHEE - KAEA, 1994 X Y 1ERR)
FEVE R RILBEHEE R Tve vy, RO RN B% KB TIEE H OB OB N E
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

91



N

14984 BACHE
A KB

O 4~5

O 4nt
O 5~6
o5t
® 6

313 1498415 H % DR

BEDRLA TG 2 b, BESEETE FHADART L Tho,  (Fk - K

B, 19941 0 1ERL)

92



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 FEFI R EEYE R O S FEIRE 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 AEMEFEE R OB ERE T L

93



= W N

© 0 I O Ut

T

132° 13‘4“ 1(;6° 13‘8“

X 3-16 1946 FEHAFIFEHEMEE D9 Y /Al (Murotani, 2007)
BRT ) OHAE (2.5 m) BEFTSoRLfRERY) 5L, $RVEOa S —fE - '{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 { —

94



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 S 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 X OY 1707 AR E A MR OB FEEIRET L

95



Core Depth (cn)

| BAMRLED, ErbREEEY | ——

(RY b

— KNGOD-4

KNGIO-T1 KNGI0-10 KNG10-12

H
bt

i

it

=
=
=
§
E
!

X 3-20 fEHHLOHEPHEFE D
2000 FERIDOHEFE 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)

96



=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  ZHRGEEIEH CRERR S 7o HEBERE)

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

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

97




N R

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 MLFREROEMBEAERSR RAE), 2008)

DI L h 4D LSV ORHENTERTX

S N ¥ L T2 T TR RN s s 2 TRt Y Y L A e

Do ZIUIRESED IR - BEKT 5 A S R AT 400~600 ERIBTEL TV Z L &M, (WRZE: mumix

m
i ¢
FATRTS st
(il ,,
I |
N 7
8} 6
1 | L'}
f F T
et o
HHMNII 4
3
2
A’
£ - i 0 MsL
5000 4000 3000 2000 1000 0
yrBP
e oy et on v 1946 Nankal
P N
] A ¥ <<0.25m
o = (cumutative uplift)
) 5 /’
513 o~ \
[z o M
w| & #  interseismic subsidence
ER LI AN r
E | € postseismic subsidence
LY .
& app. 120 years
TIME
3-24 BT D RS (R4, 2001)

ﬁ%é%ﬁi@%ﬁk%ﬁ#%@f&mwwoE%%Tibéﬂ%@ﬂ%%@ﬁ&ﬁﬁf\,—[

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

98

1 DOFEEIL 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




1
2
3
4

°
Lo s b vaald

» -

w

[N NN NS N

(m)

GH97-310

silty clay
wi 3101 silt
silty elay
3102 silt

weunef 310-3 silt
| 310-4 ¢ silt
|I“ﬂ|ll 310-5 sile
(stumped)
silty clay
310-6c. silt-v.fs.
310-7 sile
= 1770£70

silty clay

31049 silt
310-10 sile
silty clay
310-11 sile

.| 310-8 silt
1l

2700+60

2940+60

-—
s 310-12 silt E%gg:;go
i 340-13 s - 2880350

2920+50

310-14 c. silt
*——" 290050
310-15 v.Ls. (graded)
JEEPTE 50

silty clay

0

N -

Lo e v vv e b v Lo baa g g

w

(m)

Ll

GH97-311

= 311-1 silt
silty clay 2020450
20 100450
3 silt

3114 ¢ siltv.bs

3115 e silt

3116 silt

3117 c.silt-v.fs.
311-8 silt

3119 ¢ siliv.fs
2N 60450
Silty clay
10V Es
«——— 161060
silty clay

3111 e silt

31112 v fs.
silty clay
31113 ¢ siltv.fs

silty clay

I[ Bk

G Tz PG T2 PO

HikR

ATV PO

I

I
U[
I

3-25 FVE N T ZIRWNCBT 22— XA FORBMA () LAFRS SRR ORI
B O EA FL B 2 O T R PR SRR (6 PCHHIEARY) (F) (MR, 2001)
HRB Ty F DTN 2 —E XA b AR EITIE R HERE L 7 @ Pehie,

99



Ot W W N~

Depth (km)

Philippine Sea plate

3-26  TEUEECHEN| R O 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,

100



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 RS2 T O X HRCT Eifg L 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,

101



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)

102

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,

103

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)

104



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 VHR 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 VA HARDFEHEMEHE~T Fv (ETF)

Btk

105



N e N

‘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 ELAME D K YE S | F AT &

b B o

AN

c. Coupling fraction

N

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

106



QL B W N

(wy) A Buoje sourisi

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

107

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 LBETLIRMINAT—RY v T DT 540 &
HWEE—AL M (Ozawa et al., 2007; [E+#iEERzE, 2012b)

108



B~ W N

Mw

6 7 8 9
106 ‘‘‘‘‘‘ | s P - P R P
(@) 2004F X _
19574711 —/7> é 257
0 VAT L 4 K960 T )
4 L
ﬁ 104 - A?V“Q‘J
Eur_l‘( [
L2 — RAS (201 I
= — PRI (2011) 3258 E) ;
® o — B®OS3 Yo (ISHETE 3MPa) |
102 4 o °° 3
o — Murotani et al.(2008) |
° o Somerville et al.(1999) |
10'

1017 1018 1(;19 1620 1621 ]022 1023 ]024
HEEE—X > b (Nm)
B 4-1 7 L— MERAMEOMIBEER L EE— A FOoRXF—Y - {ﬁm: (=137, 2013)

_(ERITD, 2013 OERITHINE) o
””””””””””””””””””””””” | {ﬁllll%: HUO]

N

109



© O I &

10
11

0.04

0.03 ~
{{ED(
1
5 0.02 ~

0.01 +

0.00

20 40 60 80 100
SHEI0FERICHIENFRLE T DIHEE (%)

4-2 ,’ﬁ‘?’ﬁ 30 EF’HWCJ‘%"TJ@%‘ "77"‘)\‘ﬂﬂ%ﬁ%ﬁﬁiﬁf%ﬁﬁ%@.$f&/ﬁﬁ (HP[ /7~Xlﬂ)

1

///

’/// /

‘y /.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

D (o)) (o]
o o o
1 1 1

S30E BN FEAE T BHER(%)
N
o

0 -

\\\\

\

BIRg: B -5 7 IckB B

HilBR: HE

// BiIRg: & ATHIED S ORI RERL]

HilkR: BIfR GIRf

|
i
{HIIR &2
i
o

BiRR: 1. ff: r—A 0, Hf: r—AI, v7
vikr—AN, vBUH  r—AV

| B 0@ S — BT e
P I DRI & 2 DRFOD -

\

HilkR:

1950 2000 2050 2100 2150 2200

BE(£F)

B 4-3 A% 30 AEEICFE b 7 7 CHRIMEAFAT DR OREHER (BPT, 7 — AI)

T0%E KB ORI Z Ko, R & FIRZ BOSEMTRT, BOORRIIIHEOHBEE |

R, BEOBMIIIEMR S (202541 A 1 0) 2R, A, KB ORRMEB IR

WRTERONTIERNT A= F DFZIAMITTED L,

110

1 TOXFHERERFITHEDS

BiIBR: SR L 7= (20134E1 H 1 H) Rk

W\

IJF%Eéﬁmzi

\(liﬁ’&ﬁi T4k Century, XF

|
|
|
|
}
|
d
|
)

Bilkg: HR-Y

L
il
g
&
EEl

[\gijdﬂl I = I

N

w

—
T I S SN SR

FREOMBROBEEEESE (M)
N

0 ] T T T T T l T T
1700 1800 1900
g (5F)
{ HIBR: =k




|
|
|
|

1.0 — 1.0 —
— FKithE — THE
08 | --- @RIF—% | 08 | --- @RIF-5 |
oy ff
Eﬂ{_ 0.6 E{H_ 0.6
4 0.4 @ 0.4 TN
s o
0.2 - 021 fs AN
4? RN
0.0 : ; . . : 0.0 . : — ‘
00 05 10 15 20 2.5 3.0 35 0.0 0.5 10 15 20 25 30 35
EAMBOBEES (m) LZRHEOEES (m)
7 — BBilitE 7 1 — FEKHE |
6 - ERIF—5 6 — TR |
— BRANithE
w5 w5 I
14 i{iﬁl 4 -
@ 3 igi: 3 {Hllﬁ i H
2 2] {mﬁ ¥ TR A I &
11 1 Iy
0 ‘ ‘ - - 0 - ; - - - {ﬁm [S[E
0.8 0.9 1.0 1.1 1.2 1.3 00 05 10 15 20 25 30 35’ / - — —
TOXF EERICAEDA VTV ME
RADEDREES (m) EHEORER () | Febmay O T HERERCEO(L T b
////
o . ) 7] IR BEER O ARSI ko TR L7 AR
[ 4-4 AEEHE LT 7 OB 5%@&@@@izjﬁm@7i 7777777 B é;awﬁaglrﬁxwrmiva
o KD & EM oL T D
Gk, HE, RO LT 7 OIS 5 RSO ROty rr A
********* e e e e e EEE (13mm/45) £, BOBIT. KERNED
B LT — & S5 S <y BRI TN D A RA u_ﬁ\ﬂﬁm@{&?‘ Thd ?jf (“LW ‘)L P, T
E = ([ e, 1972 B O,
b, RTONIE, WENICEERESADES & bRV L2 EE )’C‘\EW@UI‘ " = o

IO THD

111

< 100 Y SR
=~ ! 1
i | —
® 80 ; A

N ;//

5 iy

§§R60 /

=

'59“540

N

W 20

S

: | )

<« 0 50 100 150

MEREN S DB




© O I &

10
11

0.06

0.05 + E M

o 0.04

& 0.03-

% 0.02-

0.01 +
0.00 Wﬂ"‘}‘m—mﬂ_mﬂ_w HERNNRRRRNNNREE
0 20 40 60 80 100
SEI0FEMCHIENRE T DHEE (%)

B4 Gtk 30 ERICHE P 7 7 CHRMBENIEAS DHEEOTHAi (SSD-BPT) e { BIRR: 4 BBTREF LS }
AEAME AL (2025 4E 1 3 1 H) 381 2 30 EEMER DML 00, FREDFEBTE 70% (5 IXH,_ N ?\\\{%KE&E: Sror A= L )
IR OHRTIFEE CEEE) 2 Rmd, \\\{Iitz—iir Tk KE (L) )

I BIRR: DA }
100 A (EREEE: JroF - AT L) )

H o)) [e]
o o o
L 1 L

S5 304ER (CHB IR T BTER(%)
N
o

0 -

1950

2000 2050 2100 2150 2200
()

4-6 5 f% 30 AR EEME b 7 7 CRIENIEAT DR ORI, (SsD-BPT) - iﬁm:

BoNTE T A—=FDEBIAICTESL,

™

HIB: 1A 1A, IR EOREMBUIATEIREMR AL (2001
HE1HLH

\
\

\

T ORI (025,11 1 1) 27T, 7ob, BOORSEBEEER ST | Bl 200 }

Iﬁm@:%fﬁ&l,f

112



(A

HRRNETI

BPTEFIL SSD-BPTEF L
UFH TN (—E+E5DE) VIH R (FIOBROMRCLH + (£5DF
7y 7y VIH o~ VTH
BRSE PR
+MADB I
B B
A [rovammicoyshmss T {Jrovommcssyiumissn
BEMEETIL REFUETIL
VTH AR (—7F) vTH SRS (FIODMRDIUR(C LAY
UYH VYH
PRFE PRSE
+MROS W
BT B
RERNETIV

S )

X 4-7 HEIRAEET VORI R

113



BPT €5/l (r—X1) SSD-BPT €5/l

0.04
. 0.03 4 H
| o ;
- #0024 ;
| L3
—h-h'»»\ - WWWM
t T T T 0.00 + t + + t t
20 40 60 80 100 0 20 40 60 80 100
SHI0ERICHIENRET ZHE (%) SHI0EMCHENRET DHE (%)
0.04 T 0.04
0.034 [ 0.034
g #
E; 0.021 %}i 0.02 1
& ®
0.014 0.014
0.00 + t T T 0.00 U T T T
0 20 40 60 80 100 0 20 40 60 80 100
SE0FEMICHENRE T IHE (%) SE0FEMICHENRE T BHEE (%)
0.04 T 0.06 T
: 0.05 ! il
0.03 1 H H
2 1 0.04 4 :
¥ 0.024 ¥ 0.034
0.014 H
;rﬂ o
0.00 + T T T 0.00 t t t t
0 20 40 60 80 100 0 20 40 60 80 100
SEI0ERMICHIENRET DHE (%) SEIEMCHENRE T SR (%)
0.12
i 0.10 1
0.034 1
E 0 0.08
& 002 8 .06 |
B B
) mem _ o
0.01
0.00 } AEEEARENLY } 0.00 e
0 20 40 60 80 100 0 20 40 60 80 100
SHAVEMITHENRET IHE (%) SHAOERICHENFET DHE (%)
0.04 0.20 T =
0.03 1 0.151
B
i 002 i 0104
g 3
0.00 f + + + 0.00 T T f t H
0 20 40 60 80 100 0 20 40 60 80 100
SESOFEMICHIENRE T IHE (%) SESOFEMICHENRE T DHE (%)
[{4-8 PPTEF/L L SSOBPT EFULIC L B RAMEOFUAMODIE L, 2oox }
APAMRE X (2025 4E 1 A 1 A) 754 %% 10, 20, 30, 40, 50 FRNCHITA BT D RER DM > (FRERE: JroF AT BL) )
. . N N — . N — [ . S
HEop AT, JEZ3 BPT 7L (r— AT, A7 SSD-BPT 7 VI £ DA RS, K04  (WREEE: 742k D XF (L) )
- = = = N
o N . i P . . AN - I =
ICBV T, FREADEERIL 10%(E A, FREOOTEIIRE CEYE 2577, o (wzE: mxES )
,,,,,,,,,, N
V| BB 35 R S —o OfERS 0.24 & 0. 20 DREOTERAE
V| ORRMEBE S« Fi, BERT
ANAY
(MR EEE: T b 0 KT (L) )
(@REFE: I+ b KF L) )

114





