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Synopsis

This study is focused on intraslab earthquakes occurring within subducting oceanic plate.
Recently intraslab earthquakes are becoming increasingly important as targets of strong motion
prediction, partly because a large intraslab earthquake is anticipated to occur within the subducting
Philippine Sea Plate, just beneath metropolitan Tokyo.

Currently, strong motion prediction is largely dependent on so called the “characterized source
model”, which is a combination of rectangular asperities, however, the authors have been proposing
a much simpler source model called the “pseudo point source model”. The model considers one or
more subevents generating strong ground motions. In the model, the spatio-temporal distribution of
slip within a subevent is not modeled. Instead, the source spectrum associated with the rupture of a
subevent is modeled and it is assumed to follow the omega-square model. The model involves much
less model parameters than conventional models; thus it could be suitable for practical purposes.

The pseudo point-source model had been validated for several earthquakes including the 2011
Tohoku earthquake, however, its applicability to intraslab earthquakes has not been sufficiently
investigated. Therefore, in this study, the pseudo point source model was applied to six large
intraslab earthquakes in and around Japan which provided strong motion records.

The results revealed that, if the source parameters were appropriately selected, strong motion
records due to intraslab earthquakes can well be explained with the pseudo point-source model. A
wide range of records, some including direct effects of rupture process and some including
dominant effects of ground response, can be explained within the framework of the pseudo
point-source model. Empirical relations between source parameters and seismic moment were
derived, which were found to be consistent with existing relations for intraslab earthquakes based

on the characterized source model.
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RLUEEFEET ML A2WMEDH Y I 21— a3 L ORAT TNHIE~DWEA

WDH3EFT DY 7 A Rk ONLE & ERZNITA 2 T, H
BE—AV Mea—F—AEEOHRER L.

K-3. U/ BERSE 2 RT. 2o OHICE T D s
BOBHBMEEZ RN OERANT AL DF 2 —= T %17
oz, F-3IUIHE LB T A X oy . BRIICE
DI o EE L S (FR(2.1)) 1FEILf (1998) K
D 0=32X10%kg/m?, Vs=4.46km/s& L7-. (REERIKICIIT
QML LTIEQ = 114992 (fEHE - 38, 2002) % HW -,

WEFOFEIIFHESOMEEZSGLE Lz, LR,

BHASIZIIT DT TOY A MR Z AW, 7240
FIEEZ R D B 20 O/ NEBNRLE b EO L O %
FA7z. T U 7= 50832003455 A 27 H0:44 D HITE (M4.9)
DFLFLTH 5.

MEIBZHETHICHED, W OO Tl
MR BOFENLLNZDOT, ZhaeHE L THED
EEHRE L. M OIERIBMEEZ B E L7 OIXIWT007,
MYGO001, MYGO008, MYGOL0D4H S Th 5. XL DI,
INOOME THEEOIEMBE L BRT HANLERH L Z
LWL 5720, MBEOIERIBEEBE LR WGEED
FERZ IS OHSICIRE L ORT. B-3.51X 2 b0l
ST HAR O FERIEE 2 B R PICHE L ER o 7 —
Y A7 ML EERIZBH SN - HETHO 7 —Y =2
A7 MDD THD. WTROHSIZE N TS, §HER
REVBAFEROFNE— 7 BRSNS EMICSH 5. ik
% O FERRIE 2B 0 BRI X 0 MR o0 [ AR I BNV R
LR TH D EEZEZXDND. 2T, TRHOMA TR
ZEIEMIE IR EEET 2 515 (B - )1, 2003 ; B -
HIF, 2008) ZHWTHEMAHE L. ZORLE L,
HBIRTARZTHDHviEvAIR-BADLHIITEE L. v
IXR-3. Bl R TR R R E B RO Y — 2 BEEO T
MATHESWTHEE L. vl HUEB O % e H O RIE A

BERBDERD DI E LT

£-3.4 KHETHWIFRE T X X

HuS V1 V2
IWTO007 0.80 0.005
MYGO001 0.80 0.005
MYGO008 0.90 0.005
MYGO10 0.83 0.005

®-3.6ic&H D7 — Y = AT R VO FHFRS R & B
FEEL L LR LR, MYGHO3 T JE A 232 LT
52 L EBRTIE, WThoMSicBnTh 77— = 2
MO E—7 BEHC2ERE L TORIBLAVNEL F
BENTWD, BB/ ST A X 28 A LT, 38
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TLNHERTE D, R-3 TICA M OMERIE (0.2-2Hz) O
SRR A BIRE R & bl LR, IBAE B THERE
JEOFERTROMYG010 (A5) ZBRITIE, KHoEER
AT = DD RE RV ANLRD. TRBENREICY T
AR PMEFTARY FIOHRICE > THBASI AT
.20, TNTOHMSET/ L AOERIEN S £ HFHE
NTWB DT TRV, B2 o H D, OL 2 ORI 18U
TIEHFEICATIEENE L o TEBY, ZOMENFHETIE
RKELTE TV 22O T, MMOBELR TIXEHERSIT o
HD L 2B LTI REHE & 72> T b, 2o sIEE
R CORLAERETNVOMETH Y, 5%, fBaED
SR G RBIRE T VI AN D T2, FARFRO
a—F—EEEERY AN R EOTRALETHS.
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ThD. 201143 A 11 BIZIA U7z HALH 5 RSP i &

DORBEELTHEOLNTODIHETH DN, (xifi\@itIhﬁ
T — NORERTHRELEATTAMETHS Bz 13
L7, 2011).

ZOHEICOWTIEWER ETOT Y 5AAE 6
T B2 DDWA X — g VRN N EI OBFTEE I
I EfishTWs BlzIEER8)T, 2011). 22T, 2
T, RBTICEDERA =V a VR TT R &
MRENEHE STV DEIPAIC, RN A AT 5 Dl
ME MO HEREELS 2 Lk BEUSERT T L
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JiAR, /32 Fig0.05SHzDParzenV A ¥ KU &5 ) OFHEER EBRGER. MEOIEREEEEZEE LW
A fElh 7 — D =AY hov, BEE O ERER, BoBN, REIIRG A

1Rk L7z, — VT AT MVHIZHEDS &, BREOT A NIRRT
X-3. I RS 2 ord. 2 b ORI D HE BRI Lz, OB, MYGO11 & ka4 z 5 7=
FOFHMEE LN OB NI AZOF a2 —=0 75T M5 LA EM7 AT 20 & 60kmEL F Dtk E AV 7=, (LAREE
oz, /S BICHRE LB AT A X 237, RHRICE P2 PR 5 72 @ O U/ NHIERBLIRLER I C DV T, FHR XS
AR o EE L SR (FR(2.1)) 1E@EILf (1998) K NHEOHMBEE CTHDLNE, HEOLEEH W, HHL
D 0=32X10%kg/m?, Vs=4.46km/s& L7, (RIEIREEICEIT 7o RRERIF20114E7 H 13 H0:370O HEE (M5.1) OFE&FTH 5.

Q& LTIEQ = 114992 ({4 - 38, 2002) %A 7-. BB AT DITHIZ0, WL ONOHS T
HWEEBOFFEIISHEOMEE SR E Lz, LEN-T,

BHSIZI I D HIER TOY A MR Z V2. ZORS, £-3.6 FHLTHWZIERIE T A ¥
FEARMIZ P - R (2005) (C & D91 MEIERHEZ AV A v V2
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T O BN R ONT-0T, ThidEE L THUES)
EEE L. M OIEREMEE B E L2 DIEMYG007,
MYGO010, MYGO012, MYGHO08, MYGHI10D5H1,5 T 5.
XD, 2D OHE THIRO IR 2 BB 5 05
Nod Z LW 5720, koI 55E L
WG ORERZ Z b OHRIZIRE L TRT. K-3.91% 2
LD O LS CHUE O IERRIEE & B RS TICH A L R
D7 — Y AT [V E RIS S o RS o 7

— U T AN FAVDRETH S, WTROHEIZEN TS,

FHARE R L 0 BUARE R0 53 v — 7 AN AN & D
TV O FERRIE ZE B 0 BT &0 MR OO 18 A R K
METLERTHD EEXOND. 22T, ZThboH
KT, ZEIEBEIREEES D55 (B - I,

2003 ; WPy - FHE, 2008) AHWCHIESZEE L. %
DEEMI LI HNNTRAETHD v & v, 3K 6DL I
BE LT v 13XE-3 MR T RHR A S & B o v —
7 RO TN SV THRIE Lz, v (dHIERB O #% e
NAHOIRIEN Z L2 b D L7 d L HITHRE L.

B-3. 1012 &> 7 — 1 = 27 Lo EHELRE 5 % L)
FEEL L L ORT. MYGHIO T8 A2 LT
52 EEFRTIE, WThotRizisnwTh 77— =2~y
FLDE— 7 JAEHCE2RE L TOREFL~LREL FH
BENTWD, FERIB/ ST A X 28 A LIS Tk, 38
fER EBRFE RO ©— 7 FEEO TR ST D
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OSSR BIHFE R & i L ORd. IRIEIEMYGO011 T
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T REHE, MYGO12 TRt/ hak il & 72 o T 528, 2k 5.2 g T I i T
&L THITHERIG T BAFICHE STV D, x5l

SO TMYGO03 (X HERE B D BN & D b/ hEanEE sz0013
ZONHBUETH LN, £ TIERBEZR3I OO /L AR 3.0 S20014 A y =

BH SN TBY, TGN TA R P3RS

nTna. $70016 A Subevent—s
o 3481 g>) Subevent-l 4

g 520018 3]
3.4 20004 8 B 11 BEEABESOHE s A7 Subevent-2
2009458 H 11 H BRIAIB T I O IS (Mw6.2) 1334 g Mﬁ;' u@ﬁ‘ \a _ Y
BOBTEICHEL LS LB THD (B 2 IE5E, Onaezaki-d
2009) .
ZOHBIZOWTES LIZBEEOMIE CTHIER LT .4 -
TR GHERLDICT D7D DOWERA = a U
H7 & AP REIRE 7 L O MR 217 > T (B, 2010a). @5 e ez m4 e Tms
B-3.120 —>ORGE (F1, F2) BEFA 3= =y K e
fEFTICH W =WEm ch v, B-3. 130 a7 —NHEE S ®-3.12 *5EHE (A) LT A0 b (Q) OALE.
NETRYESATHD. ZOfRFEE S L ICHFE (2010a) Fl1EFALWEIA o 3— 3 fighT (B, 2010a)
TIXW R EFL iz o, LﬁEﬁFZJ:L:~O, H=onT % W R 8 1
ARY T IS 7 BREEALERE T VA ERR L7z (B-3.13).
ARFIETIE, ZNDDNEESEIL, 3ot 74~

NB3E— N3O7E—
~ (E-3.12) 7572 5B AGRIRE 7 v 2 ER LTz, -

B - ek - RS LIS O BEUETRIRE T L D3 T A K2 1T
l&m_miﬁ@ﬁfwﬂﬁﬁmﬁﬁ@%ﬁﬁﬂa%:
—= 2 T EATo T RS TCERE LTZEIR T A X 2R T,
R BT A BE O E & SEEE (K (2.1) 1XHREh
K COMGIEN (PRI KSHEB R, 2001) #5%&
(2 p =2.8X10%kg/m3, Vs=3.82km/s& L7=. (GfBRIKICEBT
5QfE L LTI = 1140992 (f&)k - 58, 2002) &\ 7=,

HEHOHFIIEMAOMEELXIGE L. LRS- T,
AHAICI T 2 HETOF A MERFRMEE AW, £z,
NFEFFPE 2 DD B 720 O R/ NUE B HIRR R b FE O b o
RV, A USRI REAAYI220094E8 H 13 H 12:420 ®-3.13 —fomEm (F1, F2) LTOT) Aot
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M (M4.3) OFEETH D P, HIR-GTIEZ OHiEOR EFER & R EEIRE T v (P, 2010a). &
SRR LTV W= 8, 2000459 H 11 H 7:49D 8 A543 D MF1, A03F2. K (XMEERALA N, a&biXFRZK
HE (M5.4) OtekE HWT-. ERT RO NHEE SN EITE R~ T

£-3.7 200948 A 11 HEAERHOMEE g L L CTIERK L7z RS ERE T v

HR Bl S HEE—A N | a—F—JH% B IREZ

() () (km) (Nm) (Hz) (s)
VA BNV N 138.495 34.799 20.4 0.07E18 1.20 0.0
YT AR B2 138.492 34.764 26.0 0.70E18 0.70 0.2
PT AR B3 138.466 34.824 24.8 0.20E18 0.80 0.8
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MUZELSFHERINTWS., E-3.1512% o E R E

(0.2-2Hz) OFHFAE 2 BLARE SR &t L CT/R97. SZ0016,

SZ0018, fHIFTIR-G TITIRIE D K X /UL 2k D i E B 23
BRHENTWDN, TOHREED, &KL L GEERPIX
BIFICEBE SN TV,

3.5 2004F9ASHICFFEEMEADEDHIE
2004479 A 5 H A= B p B0 O IR O RiTE (Mw7.2) 13,
BIROATTE Mw7.5) LR, LAHRATL 7 0 VBT L
— FOWNETECTZHETHY (# 2 1XPark and Mori,
2005 ; Bai et al, 2007), FEE T 70 Z<EHFTEL T
5. INETHEL L TEAEATTNME L L THvie
DIHETHETTWDL D (B-1.3), —MNEmIc K
FELELT IO RBWENRZ L L LIEHETIE RN
2, EIRALEAREWE N T 7GRN D, BB D
SHETCITERINTEZHETH Y, fix OES T
HEERHBLE LN F~v—ITAMOHEE Lo (]
ZAFINEAL, 2016) .

(1) HEA "= g

AT DWW TIEBRIC L SR I & W 23R 0 5 0
HeEE (1uHr, 2004 ; Park and Mori, 2005 ; Bai ef al., 2007)
PITONTND. LavL, METhOARE X0 b 2R
WEEZLNDTRYEEDOSHIC OV IR
REATWARW., Z22°C, AiEOEENER LicknwTT
RYBLLEHICTROEFEDORE o ZHEE S ET S
7o, BB Y — B ERWEERA o= a v
(BFEE, 2010b) &#FEM L7z, 7V — e LTix, &
L@, A A=XA, BIOBHEEO 7 — U A HERRE

40
Time (s)

(mo%)

DEIEEFRP L THWDHZ L E2FE L, 200742H25H20:41
DOHIE (LM%, EGFA X2 b EMES) Oftdkx H\ iz, 72
B, EGFA X2 hEidk, 77V —2B%kE LTHWD F/h M
EREE LT LB Z L THD. ZoMBEOERE
B-3. 1612, B/ ST A & 2 FK-3. 81T 7.

fRMT DX 5 &+ M & LTIE, AEEEGFA X b
NEBIBHEI SN TEY, NHEOFEEMEE R T0.2
HzE TH4372S/NEE A2 A L TW A B & L TE-3. 161
R THUS A EE L7z, 2D O TOEWRSY & NSEL
FD022HZDRER T A X —=Va v DE—Fy k&
L7z, RIEORERDOSHE & & 12000 M A AT ICH W, 72
BKIK-netBL 52 Tl o Ftdka v iz,

FRHTRI G Cd DRI DORISKER B ITITABR A L T
% (B-3.16) . £ T, HIEOREEERNOAREORAE
EATE CICRELEME M3.0ULE) 270y R 54K
SO Ky FDLEIICRD. ZOMEERD L, AIED
TR A UL PG 20kmPE E OFPHICERNEF LT D
E20y, AIEO3SkmIZ ERICHBROEFVRAOND. %E
(ZOWTIEBEEDAFFE (Park and Mori, 2005) THIEL Y
T LAREL OBER RSN TWAETZ®, Z 2 Tikais
ORI ESEIL, K[EITOER (Ab#33.032° , #fx
136.797° , B E38km) ZHuls& L, K X20km, ME10km®
Wi A E Lz (B-3. 16RO . = DHifE D3
A AT TR S AL MR 22 ReT (I, 2004) CrIEEME
BroWEm b AV s TV izn, Fo®%oE (Park and
Mori, 2005 ; Bai er al,, 2007) TiXALEAI O W& RS X 0 8
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ShA 2 RN—=V g ORMEEE Uz, EE7 a2 MIKR
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