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We study characterized source model for the strong motion prediction of intraslab earthquakes
in the same manner as crustal earthquakes (Somerville et al, 1999) and interplate earthquakes
(Murotani et al., 2009). We characterized the heterogeneous slip distributions of 11 events with Mw
6.6-8.3 and determined rupture area (S), total asperity area (S,), and average slip (D) with follow-
ing the procedure proposed by Somerville et al. (1999). Assuming power of 2/3 dependency of S
and S, on seismic moment and that of 1/3 for D, we got the empirical relationships as follows,

S (km?) = 6.57X10" X M;** (Nm) (1)
Se (km?) = 1.04X 10" X M,** (Nm) 2)
D (cm)= 2.25%X10°XM,** (Nm) (3)

The stress parameters on and off asperities are estimated as 28.9 MPa and 4.6 MPa, respectively,
from the asperity model by Boatwright (1988). We also summarized size and position of strong mo-
tion generation area (SMGA, Miyake et al., 2003) for intraslab earthquakes by broad-band ground
motion simulations. We found SMGA corresponds to the asperity and the size of SMGA is equiva-
lent to or a little bit smaller than the asperity size. Based on these characteristics, we propose the
characterized source model of intraslab earthquakes for strong ground motion prediction. We con-
firmed the procedure by simulating strong ground motions for the 2001 Geiyo earthquake (Mw 6.8,
hypocentral depth=46 km). Using these empirical relationships, we constructed the characterized
source models for the 2001 Geiyo earthquake and simulated ground motions at strong motion obser-
vation sites using the empirical Green’s function method.
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HAFIEITIE 2 AR ITALE L TR Y, AARFIGE T THRAATLHEETL— K (X7 7) HEb
TRETLIATTAMBIC L DMBREPEV IEIN TS (B2 E, 1993 FE4IH i HE,
2001 fE3=THIEE, 2003 SEEIRIRIMPTOMER E), 20 X5 A 7 TAMEOMET TR, &
RDE T AT EEZR R AR R 2l E OB OFLFICESWTEE L, MEBH TRIOLOD
ETMEGEEE ST DL PBETH D,

CHE TR Z ) — VBEEBEEZ WA ERER Y I 2L —v a Vit k- T, REDEN
DHFHE~ KB R T 7T NHEBOEBIRE 7T VRHEE S, AT T NHIEOIREBEIA: EK (BIR
Wi OIS T EPKE FREE) 25 I3 2 580 (ZFRBEONEBERAED £h &
e, mEANS L, BRI TEEZ S D2 L, WMWHBIEEIGIBETEN I KENWT LR
oz 2z (B 21 Asano et al., 2003, 2004 ; &% - fli, 2004; Morikawa and Sasatani,
2004). L2l 722236, MERFINAARORE SFICHET LM RIELT LS+ TidlhnwZ L 3E
FEnTwd (R - fil, 2006). WEEHUZANHECWRELE 7 L — MERHEICH L T
Somerville et al. (1999), Mai and Beroza (2000) <° Murotani et al. (2008) 72 XX - T, i#
BEREIRA N —U a VORERPa A LS, WEEECEE TRV E, TAXY T 4R
EE 7R L OHTRE— A > MO ORRAPRES TN D,

AR T, BEEOHI & FE2RE 2 5 TR 7 TNHBO R EERETE DTV E7 L OFR
PALZIT O & & biT, TARY T4 LIRFEIREE A U BIR T 2 iRRE) A & DBIfRZ b
LICA T TAHBOBREB TRIO 2D OFMHALEBIRE T VOZEZ T 2RETDH. I 61T, K%
TOBEBHTHOFH S ITESNT, FAEMBOMBE M ZITV, TOFHI OXYELH
5.

I. RS TAMEDTRY FHEDRHEL

A TIHENSO 1L EDORZ THME (Mw6.6-83, EIIEK 120km £T) OEIRET IV
ZEEL, BEAEDOWITE L [FERRE 25 THIBRELTE TR0 &, 7 AR 7 REHER & O
BET—A Y NCHT L REERENEET N OT R0 FE(L AT o 7, NEEHZENHEICHE A S
A7z Somerville et al. (1999) OIMEITHE - T, TX0 A4 S AHEEK L OV 7 A T ¢ HIE
ZRH L, BriEgmis (S), 7AXY Tt (S, FET & (D) 2K, Fig 1T
BRI 2 W EERE & 7 AX) T4 REEOBERE R

INHRHMET— A b (M) CHFBERS D Z L 2R L ET, mEICEAL C3ET—
AU bD2/3F, TANDEICHL TL/3ROUBIBRICHD Z L 2HEL, UTFORRAZE
Wz,
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S (km?) =6.57 X 10" M, *? N
S, (km?)=1.04x 10" M, % )
D (ecm) =2.25%107°M,"7 .

:CGCMO DHALIEINm TH 5.

BB A G216, A7 TRMBORIEEE, 7AXY 7 REiE, NEmENEO
ZNHITHR, FHT67%, 50% 70D, KT &, WNEMZNIE L 71— MR
BOHMOHPICH B, Boatwright (1988) D7 22U F 4 EF /W, (NEQ15EZBNEH
L HIEDOHEITH T D WEEE L 7 AR 74 HEOEZH TED T, WEREROT AR 74
DISHETEEZ AL S L, TAZEIL4.6MPa, 289MPa & 705, WNEEMZBRNHED T LI
Somerville et al. (1999) Db i EFL 2.3 MPa, 10.5MPa & RfEd H4L 5,

ZITOTANRY T 4 YA AOBRINL, EEERA 2 N—=Y 3 VL THELNE LD TH -
T, ZOTARY T4 ETNEINHEBHEBEH L I 2L —va iAW S Z LD TELEBRET IV
E L THWSITIE, Miyake et al. (2003) 237> TW5 X 5 REREBENVAEREIKE 7 AR T 4 O
BREZRN DML ERD 5, EERW 7D — L B%E (B 21X, Irikura, 1986) 72 &ILHHHOEER)
VR al—a URRRERFIEICE > THEIN TV S AT TNHIEOBMEBEEN A REIRO ) 1 X
ZLEROBEFA =Y a NCK DT ARD T4 LHT D &, MEIE—HL TWD2, HWES)
AR A X1, TARY T 4 A XEFEEDPD L ITRR/N SO THIHANE NI L 0¥b
2o TW5, Fig 2 ITITMBEE— A v N LIREEAERFEIROBERZRT.

T AR T YA X EREEVERFIRO Y A AR LB O IE D, R T THNHEOREST
RO T2 DRFEAVEIRE 7 V1L, NEHGEAHEBR S0 (AR, 2004) CHELTRE, LT
ARY T 4 CHREBRTHERINDIETNVEETRETDHILENTE L EE 2 (Iwata and
Asano, 2010). REITIZZ DA T TNHEORMALEBRET VIC X > THREFH Y I 2L —r a3 v
BTV, T LVOZEMEORGEEITY. 728, A7 TNMEICEL TiL, - fh (2006) EA -
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Fig. 1. Relationships between rupture area and seismic moment (Upper) and combined area of asperities and seismic
moment (Lower). Solid circles indicate intraslab earthquakes compiled in this study. Squares (Somerville et al.,
1999) and triangles (Murotani et al., 2008) show inland crustal and plate-boundary earthquakes, respectively.
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Fig. 2. Relationships between strong motion generation area and seismic moment. Solid hexagons and cir-
cles indicate intraslab earthquakes compiled by Asano and Iwata (2010) and squares show inland
crustal earthquakes by Miyake et al. (2003). The line indicates the empirical relationship of combined
asperity area by Somerville et al. (1999).

fit, (2006) 23, BREENAALEEE &SR VDR — 1 Y h W TIREE) A R AEIR O 22 5
ROLBIRETNVOREZT->TND,

M RS TABEDEHELERETIIOBELBREE I aL—2a Yy

BIRETVOBEOFIEL, HARBESRS (2009) OZXT THMEBEOBIROREELBEIC, B
BEWE P RETE 256 (BRNICA T TRNHBORBRRD D) L L, BiENT A —2OREIL
UFOFEET, WSOPDREERBERVBORET D, #—7 v NI 2001 FETHIEL T5.
Z OHIFEIL 1995 4 SL i R H B 1R S N7 BB BN I B W\ TARE Kk OB T sk s BLAT
Kﬁﬂéh FIERIE AT L O ICREPE LN TNDE Z LD,

(1] MBHKZRET 5.

(2] BBRARUKR G2 DWEEERE, 7AX) T REEERD D,

[3] BIRWIEIZIESE (RS L@ERELV) LIRETS.

(4] BIRWTE OER, ERMA, T AITBEHIRO A H =X L %2 HNW 5.

(5] 7TAXRY T 41X 1 2B LLKF22EFETD. TAXRY T 4 232 OOEH DRI T &IXF

CERET S.

(6] BEHENIT2EY (BRIOEFEFILLS, KOENPGOE) 2RETS.
DEICE Y 45D —2EREL T2,
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(Irikura, 1986) 12 L V17> 7. HEHKE, LKOEREEO A =X A%, 2001 FETHEOE
7V (Kakehi, 2004) LREAMELSRL, WiEHIL 1AL L TRE, ENEMNOHEL LT,
BRIGEVEREBRRICBWTEEY I 2 b—v 3 V21TV, FHIE f%@ﬁ@ﬁkﬁfbt.
FIHBO T DI, NEEHZENHEORMLERIRE 7TV ORESE (AR, 2004) 21778

CTPRUEDE D X 12725 22 Fi~~Tz. Fig. 3 I[TITREHAG & RIFILLE DIRE ﬁﬁﬁ%ﬁ%rb
TW5. FigdlliZv I ab—va vl (TAXY T ¢ 28, LBRBEET T V) 28RN Y
L T3,

Fig 51Ci34 7 —Rc k2 v 3 ab—v 3 VIEER BROTFHIEE 28Il 0 £ & Ik L T
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Fig.3. Map of epicenter distribution of aftershocks and strong motion stations near the
source area.
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Fig.4. Comparisons between observed (black) and simulated (red) waveforms of four stations.
Horizontal acceleration, velocity, and displacement are shown. The simulations are for the case
of two asperities and north rupture starting point.
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Fig.5. (Left) Comparison of JMA seismic intensities from observed and simulated waveforms.
Different marks indicate different source rupture scenarios. (Right) Comparison of JMA seismic
intensities from observed and simulated waveforms by the characterized source model for inland
crustal earthquakes.
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