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Application of SPGA Model to Strong Motion Estimation
for a Scenario Earthquake with M,,9.0 along the Nankai Trough

Atsushi NOZU*
Atsushi WAKATI**

Synopsis

The occurrence of the 2011 Tohoku earthquake (M,9.0) along the Japan Trench motivated us to
hypothesize an equally gigantic earthquake along the Nankai Trough, which is another plate
boundary close to the coast of Japan. The evaluation of strong ground motions for such an
earthquake should be based on a source model whose applicability for gigantic earthquakes has
been demonstrated using existing strong motion records including those from the Tohoku
earthquake.

In this respect, the authors proposed a source model called the “SPGA model”, which can
reproduce strong ground motions from gigantic earthquakes quite accurately including strong
motion pulses observed during the Tohoku earthquake.

In this article, the SPGA model was applied to a scenario earthquake with M, 9.0 along the
Nankai Trough. Because it is difficult to predict the locations of SPGAs, quite a large number of
cases are considered with different distributions of the SPGAs and strong ground motions with a
given percentile were calculated. Numerical elaborations were made to carry out this process
efficiently so that it can be done on an ordinary desktop PC.

The result indicates that the ground motions are strongly dependent on the locations of the
SPGAs. The ground motions with the 90™ percentile can be much more intense than those
conventionally assumed for the design of structures. The ground motions with the 50" percentile
are close to conventionally assumed ground motions in terms of PSI values. The calculated ground

motions are often characterized by a pulse-like waveform.

Key Words: strong ground motion, Nankai Trough, SPGA, the 2011 Tohoku earthquake

* Head of Engineering Seismology Group, Earthquake Disaster Prevention Engineering Division
** Postdoctoral Fellow, Engineering Seismology Group, Earthquake Disaster Prevention Engineering Division
3-1-1 Nagase, Yokosuka, 239-0826 Japan
Phone : +81-46-844-5058  Fax : +81-46-844-0839 e-mail:nozu@pari.go.jp



FE N7 7 OME Mw9.0) Zxt5 & LIzmEsRE o~
SPGA &7 /L D 3 H

= AR A

Z B

2011 FEFRACHT K EPEHHIEE (M9.0) OXAZZ, MiER 7 7BV ThH, EkL 0 b
DRENVMO.0 BEOERMEZEE L, MEBFTMAITONDIL IR TE. ZOHEICH
WHNDEBEET VI, BEEOMBLGZELC, ERMBE~OBEHAESRIES N O TRITR
[EEAESRAAR

EEDLIL, BREOEXRMBIZEWT, KIBEO SV AROMBESBRH SN TWDLZ LIZERL,
INLEELWMEBEZEUICHERETAZEOTEAERET NV E LT, EES UV X A% (SPGA)
NORDHEBEFEET L (SPGA EF /L) ZRELTWD. K%L, 0 SPGA EF /L&A, HilE
NORMOBEEZXGRE LT, FEilE L7 7OME (M9.0) ICXT2HMEESFMZEML-LOTH
%)

SPGA 7 /L% FV =B EEEEMIC BV TiX, SPGA OEDREN —DOMETHDH. Z DRI
BLT, KEFFETIE, FETOTFHARETH D & DSTENP SO TELL DI —AZOWV TR AT
VY, 50%IEREIE, 90%IEMBIE LA A BRI E KDL, FOEE, —RENCHIH e H ARG TR &
O FER 22 3R O FEFAN CHRBBIFE N ATRE L 2 5 KO R Lo T REZITo 12

O EE, B LIS T To 16 #1518 #AIC BARNICEA L7z L 2 A, dHE &7 90%
BB O BB L, FEKD OB OMBEFMICHAIN CEMBH LY Lixs Nl kKEN

WEE L 2D Bbholz. —F, RSN S0%IEBBOHEENL, SEMNICRS L, Wk,
D PR iRk O MBI CFIH S CE 7o MES) & WRE O PSIME & 7o o7z, BRI O R &
LTI, HFIZ 90%IERBIE OEE R IE N KIEE O /L 22 X » TREFMIT N T b 2 ERETF o

AT, BHEEERHBICLOIMBEHO —S>ORE BN BRBRH SV ADERTHD Z &2+
SRt L, TSI 2MED OMMEEORF 2T > TS ZEPEHETHLLEEXOND.

F—TJ—F WRES), FEiENT 7, SPGA, 2011 G H A7 K P i =

* HIERRS KAFSUREIR HIBBIE T —2 ) — & —

o HURPLG KA JEE HUBEEBE T — & KRR R
T239-0826 HMEZEE M RMEA3-1-1 WIEZEHEHEITAFJE BT
TERG : 046-844-5058 Fax : 046-844-0839 e-mail:nozu@pari.go.jp



1. [FC&HIC

2011 A HALH 7 SR HIER (M9.0) DA E T,
FVE R 7 7128V TH, MEREY BHEEOKE W M9.0
BEOCERMEZEE L, MEDFMBIITOND LI
moTER Y _@io&%é,ﬁﬁﬁﬁﬁm_mw
N2ERET VI, BEEOMBELSEEL T, EAHME
~OEAMEBKEES T2 S O TRITIUT R B 220 BRI,
W& OMmMERN 2 B L L CORBEFM 21T 0 HE (1
X, BEOCHLLT, HEBIORER AR ML Z i)

WCHBT2ZLOTELERBFETNVEHVCDOILERD D
LEZbND. Wk 1) ORFITE, BATLIERERET
AZDNWT,  HALHIT RS S O sk R sk 2 VT
BEOFRMEZER L TWDIN, KE « A7 MLVOF
BRI DWW TR 24T 2 TV L.

EHDIT, BrmEEREY Y Ik vigx bhemo
HHERIE KHE Cdh 5 2003 FE+BiPHE (M,7.9) O3
ELRE, MEBERSRE LT, EMNERMEOERD
:ET/V{K H&D%ﬂ/\/f%f’ 4) 5)6) 7) 8 9) 10) 11) 12) %@EF‘
T, FEODRICER LIZ0IE, 2003 FEHEHES
1%8%5%%#%%(Mﬂ5)@io&ﬁﬁ@k%w@
AR OB, BRI T Sh 5 L 2RO Mg
Thsd. ThOOHERIT, WEwIIE L TREEOKRE
VN 0.2-1Hz D#IRIZENLTWVD LW I ET, NA~AE
EThDHLEZOND. Z0XHk, T¥LEELRFAK
BRI BN B 2OV 2RO MR &, AR Crx ek ' '

WZOBEEE) LA LIRS, EH LY, WEESLAD
RFRIRICE B L, Zh RNt A4 X074 X b
EMAGDOE CRIEET VAR T L2 RELEY
DOD L ZOFETERESNIE T AR ML, dEER
ERXHEBICH L CINETRESND Z L DENoT20E
AR P (Strong Motion Generation Area, SMGA) &
BEZALD YT AR N EHER LT, TmERRD /I
bDERL. O UNSDDOYTA N0 b HDHE
FRETMZELY, WIERNERMEICL DL oA TO
W « A7 MAREENCHHR NS Z LA, BAtHs
KIEPEM MBI AT OB Thho Tz 9907,
723, ERROBLAD DURERIMEOERE T VA EE L
TeBgE L LT 1978 FEEBIRMHIE 235 & Lo g -l
WO B"d 5.

FALH T AR B OBE, RIRMIUE I R e
BRE A D IRIFIAZ T T OB [E 72V b TR &
7= 0.2-1Hz OO IE, oiL v AR L 2 &
STHMMFTOEND D TH-721V2 . ZoMiEizon
THLEES YYD 1L 2DEIZER LT VhEh o

TA Ry MO R BBRETF VR L (H-1, &-1),
FZEY, ZOMRTORR « A7 L@ glc
BHINSZ EERLTE.

Sk 4) -10) T, Wi m L CHRES) LA R AR L
FlEZONLEEEY (7T AY T ) F20i% [R—2
—T AR T 4] LFEATWZ, Lo LG, BEES

TIE 7 AT T 1) L) G @%w%nﬁQW#%
BHICH D720 1V 1P REFZETIE, UK 11) 12) ST
W, WEE ECIREE VAR AR LI EEZ SN DMHE
WA REEY OV A AR (Strong-motion Pulse Generation
Area, SPGA) LIES. F72, SPGA MDAk S 5 ER
ET V% SPGA ET /L LIS,

IO X HIZ, SPGA TF/LIE, HALHT K E
%ﬁﬁ@%ﬂﬁkﬂ%%ﬁ%kbf HIEE O A
N7 M EBEYICHERT 22 EOTEXLERET LT

HEEZD. L7§>L7iﬁ75>6, ERHEORAENBRSIN
LM T 7 255 E LT, SPGA 5 /L&MW -EE
FEMEOMKRIT, N ETHEIN TR,

ARG, BEEOBERME~OE VEAEE T SPGA
EFAERAV, FENSTUNOEB 5L LT, MHiE
N7 7 oOHE (M9.0) 1237 5B EZITY, £
DOFERIZOWTHET D, AFEOERIT - SAHD. —
FEIX, SPGA DALEIZHSWT, FRTOFRIAEEETH
5 EDNGEN BB TEL D — A DO TR E1T -
el LT, FHEEOTREITXE, —BAICFIFATEE
ﬁﬁ%%éﬁk;oﬁ%mﬁﬁﬁﬁﬁ®ﬁlWTﬁ =53
IR FEATRRE TCH D L 2R T I ETHD. bH—m
miSMM%?w%$@%77@ﬂ%(M9mtﬁ%
LIEBEICED L) RN EON DI HERTH LT
H5.

MRFTOFER, SPGA OHTHFHIE LW HIES %4 U
% H OPREHRISEWVIG AT, (RO CIHRES
NTNDHIHIER L D 1L NN ER & 70D 2 L%
Whnolz.

2. SPGA ETILE LU SMGA ET LD LEESINS
R B DR

ZZT, M N7 T OMEICKT A iEEEEHEICE 5
AT, 3Tk 8) 9) 10) TERE S AL7z BALHI 7 RS il
BD SPGA OD—D L, DI CREE STV 5 H Ak
F7 R HIEE D SMGA @ 5 HEIFED SPGA IR T 5
LOERNWT, ZRENERMIOMETZHEST L Z
L2 XD, SPGA 1 LU SMGA 7L EHE S5 HiEE O
BRI O TR 21T 5 .



BI-1 2011 4R HCALHT ACSFPE R 4505 & L7z SPGA £ 7 L% 2 10

F-1 2011 FEHALH T KEEEMMEZ R L LTz SPGA TF /LD /RT % 72— 9 10
BIRBAIRRFZI | RS = HiE |HMEE—AUK TRYE | SAXEML
(h:m:s) km km km? Nm m s
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