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used for the source inversion.

EW NS ub

ObservedeW A AM, W A A
ISK0O1 mRroved - L .

Rock' N nv.'.. W

Observed W Mﬂ M"MW A
ISK008 -MRroYe v A,

Rock " M

Observed nM ‘WWM
TYMoo-mere:et—) “WW Wl

Rock e

P e e e
Fig. 4 Aftershock waveform modeling for obtaining
appropriate underground velocity structure model.
From top to bottom, the observation (observed),
the synthetics by the improved model (improved),
and the synthetics by the seismic bedrock velocity
model (Rock).

Fig. 5 \CBFHA v "=V a ko TELNET

N BN ERT, A "=V a TR, B2
T RY BOFIRL L TR F O K % Sekiguchi
etal. (2000)IZ7E> TIT> TV 5, Fig. SIZR LT H D
X, i boss s L REEEk & GPS FREk o M O fH %t
HIE A AT % ABIC e/ MEDEMEIZ L > TRE L
LEDMRETHD, B 1 FA LT 42 RUOKEEE
WL 277 km/s (BJRTO SIEHEED 80%) L 72-
7o RO MET— A > ME 1.58x10"° Nm (My, 6.7)
Tholo, MEIINEROEHIGIRE D, B
Mo TR Lz, X0 oFmiEaAMIneEEL
LCHEMO BN ERZEHEE2EATND, T
D DK X T SEIR AR AR 50 B E VNS A 25 C
KB 5> TWD, RERTDT6km x 8 km FRED
HEEICET L TWD, ZOEBETIIRBEDORAEN

b E2IZb x5 (Kato et al., 2008), Fig. 6
IRREW I O #E, Fig. 7 13 GPS BUHIM TOAKTVZE

AL DOBLAME & A RRMEOHETH 5, HEE ST ER
ET T K - THERF, GPS ALl HICBFIZH
HanhTnwsd Wz s,
IR R ST ORWIE D D HEWIE ) ITzb -
t:& FLT AR T 4 BRI H 72 &
LEoT, WETHFHA~ARWERNGboTmEE X
6néoit,m%ﬂ 5% N Hi RS O R SRR IR D)
DRENWT ZAXY T LB O — VU 7 HR
Smmﬂbaﬂﬂ%%’iofﬁﬁéﬂfwé'AE

FrOBRETALZOR S —U U FIIEEAE DM
REHBTHD,
ZOHEIZOWTIE, KRRETITo 72 X ) RidEi

BEEFSTEFROET Y V72T TR, EHiH
FERLEESC InSAR <° GPS 72 & DI HT — & % ff o 7= i
BEFANBEIN TS (FI2IE, HH - &Y,
2007) TREEBH MR ACWIE R O B - A, E2
Eﬁ@#%ﬁﬁSi %H%%ﬁ%%#é%%%ﬁ

FEIR (WEPH AR 2D BB L > TR LT W,
ﬁ“éﬁwm%%?b%ﬁbﬁﬁﬁ<,79—7%
BEOT-DOMTIEEET LV, ¥—F vy hed5
MBI JE B Bk, Elo Y TWE Y A X5 T
W5,

%L DETNOT Y X, LSS EWH
WCREWT Y OFFEEN LN » TN D Z &GS
TS, ERBREZELT AT 13T L A
EOETNTHEIND, HEHFEHFELInSAR+GPST
VRAE S B A R L 0 WIS #GE IS 045 LTV B E
TIVINE NN, HRETLEREE ST ET L ORITIT
WL ONDEHERT D ﬁﬁ(i&bfﬁ%%%u
TN S E o TWVELDOERZIT BN,
TRETLER A OVERRN Y — R AV B ERTE
TOIHRICEL TV D RERE BTV D, — 7, &
ﬁ%ﬁUwV%ﬁ&Liéﬁﬁ%TWTi@ﬁ@T

— 123 —



A SR O L ENEDFRT STV D A5, B b TP Al
HT S5 DB D K & 9> o 7= Uk oo R ) 4 3409 5 B
I, 2D Do HTRE R A FERORET L 72228 & R IR
R L TS RERZH D,

L
o
I
7
w
3

l

S thwaAm
o=NwRn

Along Dip (km)
o &

G o .»‘\14{

I

I 1~
.
o 7 7 ortr
» Yl

ol
-

(5]

T T T T T T
-15  -10 -5 0 5 10

Along Strike (km)

Fig. 5 Obtained slip distribution.

Obs.
Syn.
EW NS ubD
16.10 3427 10.19
15K003—ASNAA S~

5.28 7.81 3.05
I1SK0O1 MVAA/\W ~erOA N2

4.93 50 2.38
ISKHO1 JW\/ NPV ) UV

1.97 1 7.63
1SK002 —sAA e A

6.51 3.96
ISKOOS/\’/\/VMM \/\/\/\/‘\/ww T NAANL AN~

30.98 2658 6.18

ISK007 —AN\ Ao
16,02 1177 570

TYMoo2 W\W\/\M\ R K
73 853 382

TYMO0OS5 TN L
87 4.70 554

ISKOOSWN% ‘J\/M/\/\ P om A\ ST N
.18 4.26 1.80

TvMHos—m —TSS A

48 1.89 1.17
ISKHO7M N-JW

\\\\\\\\\\\\\\\\\\\\\\\\
0 2 4 6 8 10 12 140 2 4 6 8 10 12 140 2 4 6 8 10 12 14
Time (s) Time () Time (s)

Fig. 6 Comparisons of the observed (gray lines) and the
synthesized (red lines) velocity waveforms (0.05-1
Hz).

136° 137° 138°
3g° . ag°
2cm
2
950252 Obs. —
Syn. =
oy
T [ 35
Fuaégg 950253
e 7640053 4”}
- 96057:
K os7e
N (jbf'"‘\/}
! u{’;ﬁ, /
37° { - | 37°
254 ; -
1 . A
) 020966 40022
oelsrr 020967
A
% x
9502482098 950572
~
9454 96057853549
026973
T
136° 137° 138°

Fig. 7 Comparisons of the observed (open arrow) and the
synthesized (solid arrows) horizontal movement at the
GPS stations.

4. JUKBETICHE T L HEBENE

Fig. 8 121X K-NET, KiK-net 7 —# % H\\ 7= fix Kif
JEAE O BREER R 28 U, 3RE HUE o g s 1,
K-NET & O KiK-net ® PS KiJ@#& B0 5 V30 (EE
30m D S JHEEE) &R 8, Midorikawa et al. (1994)
DR B e R O AR Z R LT, BN
% Vs=600m/s HAZAH Y I 25 # L7z, ITiXA] - 22
JI (1999) D HHEfER N (My, 6.6, &S 11km) %7/~ L
TW5, EBIRIER TIX K-NET XK CTHE L =i K
AL ED, HEERREROIES > &+1c @ LN
FIZHANTNDZ ENbND,

K-NET/KICH T 2 B &3 R 2 LD 72 dis, K
BICOWTIEIHNVEZ IR T OBBIS Y44 L0 1~
RUFEIZRD, REAROREA X FELEkOH/V
L H#E L7z, Fig 924 XV MM, B L OAKREFOR
MEB> THOARY MULEZR LTINS, AERIO
AN FFEREROH/VIC —F B IZBAL TV 50.800H
EORBEYIY, AEOMBRICITEREMLL, v
— 7 AEANIIWREICS 7 P LTWAZ LR
%o FLEARBERFOBBORNN/NEL Kol T
E—Z7 BYR0SICE > TWnD Z Ebbnd, &5
WCIEARBLEORERE THH/VARY MO
FEHNT0SHRRIETH D, Z O HEEHITK-NET/K
DR—=V » TIEBRD B/ BN TV D R EHE OEE
HENLHELND L— Y —EOR/VAY RO
EHHES & FIFE B LT\ 5, TRER O SEEE S O
7 MTOWTIE, S EERIZOWT, #)I -
ZTHQRO0T)MARE Efthd A N> FFRLEKIZ OV T O
B R LT D,

— 124 —



MR B4 ICK-NET /UK % & A COROK T 0 HEFE 2 Hi
HREE) D L9 2pdtt S COREEII AT -, BN
7 713 SMAR-6A3PTIT > 7=, FRAKHT D HLERITHI2
kmPU 5 DIEN Y OHERER DI I > TWT, =
ZiLdiz, mixEREICHE LTS, A/KETHifTH
DIFIFEF LT H DK-NETARKRCEEEEHICB VT,
1 kmiF CEEN - 2R B O I TORBRERE O
A Fig. 101279, FHHAIH oOBSE 2 EBH L T
% FOKMT &G (TWN) & i L 525 2~ hLib % b
% &, K-NET/UKZR EiL, FHNIHREE TI0MFLL Lo
MRS B o 7=,

T DX D R EIERRE A ORI RO LN 0 A FARD
721, FOKETNC 147 R0 B S B8l 2 17 - 72,
Fig. 11 \Z7OUKATTO H/V BB A 29, (£
BEMTIEBREYSN I THY, BImhroT
ERAMIZ/ZoTnAZ BN D, FHILETITE
HUAANE L 22 5,

K-NET /KO HR—V v 7 iERH 61, ©— Mgz
EATHES 15m BEE T, Vs 28 100m/s DIEF IZ3E
W, RDLMPWHERENFEET S, Bk X 51,
REBRBEOHLESCME HV A7 Fund, Zib
DAY NVEEENR Z OF B RS & R LT
HEEZOLN, BREIOHV AT ML T1LHHREZY
I BB ) & RO SEIE CIIARTERFIC K-NET Sk &
RO R EIERIE 2 &M O HEBIEEA S > 72 &
Exbhbd, EEZORBRM1IPm%OSBELNE b
OFEIRICE T, BYUEENRZ N EREHINT
W5,

T
102 L
___ISK003 858  ISK00S 7K
KRR B
1SK006 353
101} 2 GIF007 AR
~ - 8.0
©n S NIG001 £#0
E LNGNO1S H&h
~ =
5 TNIGO19 NF 4
S 100
ey o
10—1 L
Si and Midorikawa (1999)
AVS,, = 600m/s, Mw6.6, Depth 11km
102

107 107
Distance (km)

Fig. 8 Attenuation relationships of the observed peak
horizontal velocities at K-NET and KiK-net stations.
The empirical attenuation relationship is by Si and
Midorikawa(1999).

3

~

Frequency (Hz)
°
ol ; .
5 i |
& R
Frequency (Hz)
5

5
24681002416 2@2
Mumber of Evant

Mumber of Event

Fig. 9 Temporal variation of H/V spectral ratios of
earthquake ground motion data. Left and right panels
show H/V of before and after the mainshock. Center
panel shows temporal change during the mainshock

shaking.

COMPARISON OF OBSERVED
GROUND VELOCITY

| EW-COMPONENT

08 i

06 —f —

K-NET
04 — —

0.2

Velocity(cm/s)

o8 T T T

30 40

Time(s)

Inata et al.(2007)

Fig. 10 Comparisons of the observed aftershock data.
Upper: station distribution. Lower: EW-components of

ground velocities.

— 125 —



S
;’C"\V
. ,A

1l
37.23°N I 37.23°N

37.22°N

Fig.11 Peak distribution of H/V spectral ratio of

microtremors in Anamizu town area.

5 F&O

2007 FERER BB ICB W THIENELF & -
L7 BB O ARRRA & 72 - 72 BRI O FHE &,
BRI 72 BEEEROR A & D RE R REHE NI S,
B A NELETOREMPEE S L 0o 72 S UKIT O HiE
BEIZ SO W T 21T > 72,

TREERLER L GPS I L AKEBE Z H 72 BRiE R
DA RN —2 5 UERATV, BHEENDEW T, 2R
BEL Y OFRICT AT A B3H Y, E#WITHA~E
BEREARE LR R L, 20X eiiERER X
QT AXRY 7 ¢ (L@ ST E A~ OB O KR &
Ezohb,

FOKET G S =B 6 sofEnicix, 4 b
DR FENE BR L TR Y, MERICIER
EINELZEBE 2 b D, JUKETIZEB W TIE, K-NET
FOKBRERBLI R & [FRR D K 8 U 5 4 FF 0 #U 1
THTHAS RS O, JEH 1 Blith o HiEE) 2 58 < H IR
L7272, BE 6 MOEN &> TR R EWE
FRIERI L,

#

()5 S B B F FEFFK-NET, KiK-net®> 7 — & 3
FOE L H#EBLOGEONETD T — & Z i Tz
Pz, BRI OTRB oS INICREH L £, g
B, AEVELRNC XL B E I L, Ivo Oprsalfiit:,
ARE L, KPPEBRRETEADOZHN%HE
7oo LU T L E9,

SE Xk

Aoki, H., T. Tada, Y. Sasaki, T. Ooida, I. Muramatsu, H.
Shimamura, and 1. Furuya (1972): Crustal structure in
the profile across central Japan as derived from
explosion seismic surveys, J. Phys. Earth, Vol. 20, pp.
197-223.

Asano, K. and T. Iwata (2006): Source process and
near-source ground motions of the 2005 West Off
Fukuoka Prefecture earthquake, Earth Planets Space,
Vol. 58, pp. 93-98.

Bouchon, M. (1981): A simple method to calculate
Green’s functions for elastic layered media, Bull. Seism.
Soc. Am., Vol. 71, pp. 959-971.

Hartzell, S.H. and T.H. Heaton (1983): Inversion of
strong ground motion and teleseismic waveform data
for the fault rupture history of the 1979 Imperial Valley,
California, earthquake, Bull. Seism. Soc. Am., Vol. 73,
pp. 1553-1583.

AHEIE - EREAZ (2007): FRIFIEER D O A7 REY,
20074F 0D & B R OfFI & B 5 LT, #5350 iz
EEIY AR T T LGRS, pp. 7-12.

AMEME - BOEFETF (2002): 20004F B HUR 76 H HE
DEWLBE & BIKIRE B, 5110 B AHE TS
VIRV T NGRS, pp. 125-128

PREPEESR - a4 EAE - HRIMEZ - BHE - RIFIAAT
(2003): &R FE ISR IT 3R T FREET T L,
WELERA, B556%, pp. 313-326.

RNFGHR - HEW - &/ - JRE L =6 9 -
T 50« AT (2005): BEXR - J2 75 5 Vi oD B
A~ WA U RS AR, MU RS, 511495,
pp. 791-810.

Kato, A., S. Sakai, T. Iidaka, T. Iwasaki, E. Kurashimo,
T. Igarashi, N. Hirata, T. Kanazawa, and Group for the
aftershock observations of the 2007 Noto Hanto

(2008):

structure in the source region of the Noto Hanto

Earthquake Three-dimensional  velocity
Earthquake in 2007 imaged by a dense seismic
observation, Earth Planets Space, Vol. 60, pp. 105-110.

Kennett, B. L. N, and N. J. Kerry (1979): Seismic waves
in a stratified half space, Geophys. J. Roy. Astr. Soc.,
Vol. 57, pp. 557-583.

Midorikawa, S., M. Matsuoka, and K. Sakugawa (1994):
Site effects on strong-motion records observed during
the 1987 Chiba-ken-toho-oki,
Proceeding of ninth Japan Earthquake FEngineering

Japan earthquake ,

Symposium, Vol. 3, pp. 85-90.
BN ZER « =502 (2007): 20074FHEX - B HUEIC
BT 2RO B FH) & FREEI A O SR,

— 126 —



W TERFEHEBETZMIC LA — b, No. 102, pp. Somerville, P., K. Irikura, R. Graves, S. Sawada, D.

7-18. Wald, N. Abrahamson, Y. Iwasaki, T. Kagawa, N.
TR - B ZHE (1999): Wrlg % A 7 e OVl 51 Smith, and A. Kowada (1999): Characterizing crustal
B U T i RN BE - fie O FE oD BRI, A earthquake slip models for the prediction of strong
ARFREGL A R im U 4R, 555235, pp. 63-70. ground motion, Seism. Res. Lett., Vol. 70, pp. 59-80.

Sekiguchi, H., T. Iwata, and K. Irikura (2000): Fault
geometry in the rupture termination of the 1995
Hyogo-ken Nanbu earthquake, Bull. Seism. Soc. Am.,
Vol. 90, pp. 117-133.

Source Rupture Process and Strong Motion Generation during the 2007 Noto-Hanto Earthquake

Tomotaka IWATA, Kimiyuki ASANO, Masayuki KURIYAMA, and Asako IWAKI

Synopsis

The 2007 Noto-Hanto earthquake, occurred on 9:41, 25™ March, rocked Noto peninsula area,
especially Wajima city and Anamizu town. This manuscript describes the source process of this event and
strong motion generation in Anamizu town. Source rupture process was obtained from strong motion and
GPS data. One asperity was found just above the rupture starting point and the rupture propagates toward to
the shallower part. Analysis of mainshock ground motion data at Anamizu indicates non-linear soil response
of the superficial layer. Aftershock and microtremor observation show that the area of this kind of superficial
layer almost covers downtown Anamizu.

Keywords: 2007 Noto-Hanto earthquake, source rupture process, strong ground motion, non-linear soil
response, microtremor observation
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