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Fig.2: Map around the epicenter of the 2007 Noto
Peninsula Earthquake, central Japan. Dotted lines
show the prefecture borders and thick lines
represent the active faults. Solid star denotes the
epicenter of the mainshock, while solid squares
represent seismic stations used in this study. Fault
plane solution together with the surface projection
of the fault plane obtained by Horikawa (2008) are
also shown.

(b)

2007/04/16 DP.NNJ.U

|
im
‘ ‘ “ | H \p‘/\/\/\/'\ﬂMAMJ‘NIVWV\AW\WV\AWV»
L
|
.

0 sec

@

(©
2007/04/01 - 2007/05/01 (DP.NNJ.U)

Fig.3: Outline of data processing sequence. (a)
Original data. Vertical component of continuous
short period seismogram is used. (b) Band-passed
seismogram to eliminate low-frequency tremor. (c)
Zero-filled data to eliminate deterministic phases
such as earthquakes. (d) ACF for one single day. (e)
ACF’s for the period considered.
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Fig.4: Effect of the band-pass filter applied to the
raw data. Pass band of each filter is as follows;

(a) 1.0Hz-10.0Hz, (b) 2.0Hz-10.0Hz, and (c)
4.0Hz-10.0Hz.

4. 2007FEeBF EME

T ZTUE, RIS L7200 TAERER K B B O
B AN T 5, Fig2ll BIEOAER L ORRTIC
L REINIWBHE ML ST, AERRBEAERLIL
2007/3/25 09:41:57.91 (JST), 7 J& 7 & 1% Lat=
37.22067N, Lon=136.6860E, i X(%10.7km, #ifH%
FIMWIT6.6THD, ZOHEIZLY, HINRANT
IKEE 6 MABIN Ui, KEOFREEME T
— HFE B A Sl & B R Uk 4y & o W T
BEICHY, HENOBNETH D,

5. T—AM@TFE

A B OMENTTIE, BRBH KW D481 A & Hi-net#l
BIRLROSROT — X Zfight Lic, FI LicT —#
%, FREN OB R OEGEINT — % O ETEAK
BTHD, KFEFTCIE, ZREROBHED, 24K
M4y o il dk 2 1 HLAL & U CREMT 21T o 72,
Fig.3(a)lZ, & 2 BLHIS O 1R 5 A o s 7e gk 0 1l
ZoRY, UL, EEOMBRESENTEENZD

OB IFTETH D, REHTIZE W CTHRIH
T 501, EBORIRIT MR HEE L TV D HERRE
ETERL, Ny I VT RO/ A AWK TH D,
Zow, 1, RBEZOEFEZRETILDIC,
FEHDOICA 7 v M EBRWIZZIZHEY) RN KSR
T 4N N TIZ (AT v 71, Fig3 (b)), S 51T,
MEFEEEOH D ERET LI, bEBREOE
M OT —% % T, MBSO 7 i)
I ARV ERD THEEMEE L, BEEOH HH
B2 B2 DIEEOE DB SN b2 R
HEORTZTHDEHBIL, ZOHSICE e 23
BIEEIT-o= (AT v 72, Figdc) . 2D X1
LR LN OB CHBIR% (ACF) Z3HHE L,
IHEYEAORERET D (AT v 73, Fig.3(d) .
72E, 24WEE 5 D F — Z DACFAFFTIEIC & » TAFA
T o5, EBICII30EMYOT -2 2HEL, W
WHZT — X BED10%D aY A 7 —R_—=nFd
DEMHLTND, ZOBELX A 2 DFLEKIZK LT
ML, HxDACFZIERZHD (AT v 74,
Fig.3(e)) #BEOxMG L4 5,

ZITEEMREADIE, AT v 71 DR R
AT 4 IVHEDEME L, 2T v 720¥ 1 BT O
BEOHRETH D, FigdlZ AT v 71 DR KRR
TANBEOREEZTGED, 2T v 74O R %
IRT, KA EYNRIRT D &, ACFD /3K — 2 )3l
FHENDZ BN D, FigdDFITiE, Hik%2.0Hz
~10.0HZIZFRE LA, 7=A4 ANMEsh T
Wb, F0O7, EEOMNT T, Figdllrmd L)

— 233 —



T T D

X0, ACFOIEM
RELRWVWIED, Z—1

-
-

fiE

DD, KRR E %
nNiEE0EL

2006/09/01 - 2007/09/01 (DP.NNJ)

ZRDMIY

Ne BRGS0

552 R » m4$#7umkﬁ“ﬁmﬁ

© S 5 mmse oo EELRENEERES

: ;295 LI pEESLUsgd

Po 78 2252 I% S2riisfo

Ak ! £%2°% v B ED W TE S S

.S m A SR S e e

: 3 . s, EESE . aw REob 2o

£ 8| 18 21 % 8% £E525X & v Dk VOIN R 0 V0 4

g & g 3 \w 9 2oLEg =R m,%&ﬁb&&%

3 5l & SE2 84 LK NS XRUGEKK
: g2l 318 =287zt BLECTELVE
| 15 @ .m. g EIEES 87 X B g 0Em Ao .

s * . mMmmm ﬁo\%Mmengékﬁﬁ#ﬁ%

§ 8§ 8 8 8 88 8 8 §8 8 8 8 B e DS@eE L HEE oo WEH@ | Y
Do W e I N R R N S

Wg%i wv,&%ww © s g % mm w [© mg .,v E [ mg ..v \w zx v YR i ﬂ,.vxz; > 3,
w&ﬂngﬂvvv?_%w.vz % w& w .w. mw_ﬂ vv a wv .w.v_ 0 4 “m? f m.p WH 5 o m,“wmﬂ:.,,,vm m,,.%w.x
o vvv.w,v,\,%\vv 5 Mm,vvvv%v VVV i B V,Vv. VV,.VVV e P (. 5 é %,,.,.\.,_' xv_ﬂ.v,éw,v
MVVVVV ) }yi by iz vvvvvyvyvvvvv‘vzvvvvvv H( VVV\VV w vy i £5 ,«VVV\\V%VV o vvvvvv mm%:% ,‘.vvg.\v o
: e i i ST it - %vv oo, oI st
R i fvvvwvy,vv.?%r g vavvwi ;, ) %,V oen|” © I .VVVV%%%T oy ,\,vvvywwwgm,vku,ﬁwvvv
S Rl & vvvaVvVvVv»\vvv,rvvvawyv v,, IR V%vvvvvvv,uvvyvv‘vvvvvi% ,,,Vv\:,,v_.vvv@,v% Y
il . et DM . Vil . e b . ke ek

2007/02/25
2007/03/25
2007/04/25

&
aQ
-
N
S
S
&

2007/02/2!
2007/03/2!
2007/04/2!
2007/02/25
2007/03/25
2007/04/25
2007/03/25
2007/04/25
2007/02/25
2007/03/25
2007/04/25

3%
FRD, EDIWD,
Yuir

-
[

-
—>

¢

=
H

-%54E

O ST 24T o T2,

A

{

>

Z i

7.

AMRHTTIE, FEUEE D101

T N

=]

B

RPNV A WAAANY

i

)

5.0, (c)
— 234 —

1.0, (b) k

50.0.

)

Lag Time (sec
Fig.5: Effect of the threshold value (k) to eliminate
and (e) k

20.0,

the deterministic phases. (a) k
10.0, (d) k

k



Fig.6121X, Z DX 2 LT Lz —Hl& "7,
ZiuiE, DP.NNJELHI A (Fig2Zz) @, 20064F-9A°
N H2007H8 AR E TOUERM O FLERE RT, Fig.6a
VRGN B AT A, BEENCACED T V% A AEtR o1
LDOTHD, ek, RERH T 5729IZ, Fig.ba
72 EDOACFOREIZEL DT, ACFD 7T ZERSY
WZEDTDHEVWOIBIEL L THDH, ZNERD
&, VERE WD BB EM OFE&E 2R 6, ReHIIC
Fae—L oy bW OND T = A ARFET D
EMRTERND, 77705, ACFOERI D7 =4 X
DT THEA L (DFEY, FEOWLUROAME) BREFA
WIEIE—ETHD, LL, L AHDE, H3D
T2 ARXDTTHA LI E L HIThTNCED
WTWDHESICbR2D, ThEFHLIRLboR
Fig.6bB L W6cTH 5, Ziix, FigbaTXLFERL
FHRED 7 = A R2HOWT, Bz T~
LOThHD, ZiE, UTFTOL3IcLTRkdZbD
Thd, T, BITPENOT X TOACFD, XEF
WL 2 XORD 1 EMBEE2AX v 7 LT,

=A% —ACF) ZERK L7, Wiz, [Zo<wA%Z
—ACF] AR DACFOFAEFAEEZ L 52 LI1TLY
WO 7 NEEFE L, Fig6chs, BIDACFD
T2 A RAXDT T XA LD [<~AX—ACF| DT T X
A LB DY T N &, FigbblIZ N2 RO 7O A
FRERETH D5, 2B, Fig.6bk L 6cTiE, Hidihas
Refl ORI ZE R L, #EHhS T 7 2 4 LA OELEM
HAHBREEZ R L TV 5, FigbclZix, fHAFHBIRE
BOTSULEDBEICDH, T 745DV T NEE
7oy hLThbD, Figbcr bbb, 7oA AXXDT
T EANE, RREPICESCICEB T 2L, £
OHRTHEHMMICBET L LI RBEG LR oD,

6. MRHTHR

Hlix, R OB S ORITRERE =T,
ﬁwﬁMNm BT DR & Fig7Ilc R T,
DP.NNJIE, AKED S OB REEFENKIZ6kmD S Th 2,
Fig.7al%, AEZFi6, AR OACFOZ{LE R L
72bDTH D, DPNNIOREITIZEBNTIE, AT v
LDy RXA T 4 LXK, 2.0Hz~10.0HzD 8K D /X
H—T—RAT7 4 NVEEHWZ, ZThiZL->THLA
72=ACFIZIX A #10.4secFEED 7 = A4 AN EBEL TV
%, Fig.TaDANGLEDSED 7 = A XIZ2WT, 77
&4Aaﬂﬂt%%ﬁ%ﬁbt%@M%@7bﬁ%éo:h
ENIE, REFAQR007/3/25)DREN T, 7 = A XA,
B, BLOCIZT V¥ A LDOENABND, FigTc
LEIARBORHIR—r AT OB LEERKLELDE
Tﬁ*t7:4xA%Bi AREO2HMNZ ERIN B K
FIZOTORNET T LREL RV thD, HE

— 235 —

2006/12/01
2007/01/01 &

2007/02/01

2007/03/01

2007/03/256
2007/04/01

N
2007/05/01 {7

2007/05/31 B=ES
3

L]
Lag time (sec)

2006/12/01 - 2007/06/01 (DP.NNJ)

Relative Time Shift of the Phases at DP.NNJ

01

Shift (sec)

01 F

0.0 W-"'M

Phlase E-=

Shift (sec)

0.1

Ph‘ase D

01 F

Shift (sec)

00 w;gtﬁmw

Phase C
I

0.1 F

Shift (sec)

01 -

0.0 W.,.r.;u.-..., ’ Mﬁq

Pr‘ase B 1

01 F

Shift (sec)

0.1 -

2, |
0.0 Wkl e AT Serees T fuvemsthstrocn)

F'r':ase A A b

Jan01 Feb01 Mar01 Apr01 May.01 Jun.O1

Date in 2007

Relative Time Shift of the Phases at DP.NNJ

01

Shift (sec)

01 F
1

0.0 Hgw0y8%0pags™spyrty o0 "= ent sanetease e eegeye ",y

Phase E -

01+

Shift (sec)

01 -

0.0 esnyeete qersanesss®™ covn e?este, 1oy 0gsseettsernany

Phase D -

T
01+

0.0 f'.---..".m-"‘"'.

Shift (sec)

0.1

I N ]

Phase C -

041
Payotyns,
0.0 ™ me"eem 0

Shift (sec)

01 F

-.-'M.M-“MM

Phase B

T
01+

T

3

= 00 Provesstaituet pout ey e reitttun sarsasatan

b=

D01 ) Phase A (C)
Feb.25 Mar.25 Apr.25

Date in 2007

Fig.7: Temporal variation of ACF at station
DP.NNIJ for six months. (a) Change of the shape of
ACF’s. (b)Change of the lag time of each phase.
(c) Same as (b), but just for two months around the

mainshock.



EEBITTHITRE- TR Z 5,

%E{EU,ﬁDP HRIIZ BT % # 5 % Fig.8(2 >~ 9", DP.HRJ
X, RENS ORRIEHENKI45kmD 5 TH %, Fig.8a,
8bik, AEAEit6r AMDACFOZELE R LTS
®, Fig.8clI2r AMOENERLIZLDOTH D, A
Ty 7 1ONY RRAT 4V F 1L, 1.5Hz~10.0HzD
87510)/*‘57—'7—17411//}7%)5}%1/\7‘:0 ZhizLoT

55N 7- ACFIZ I JE#10.8sec e EE D 7 = A XN L
waé LD EREBRAEDENT, 7=A4
AC,D, BLOVEILT VXA LOEALBRDOLND,
INHGDT7 oA XL, KEO2EBIZER NS T 7 ¥
A LDPIREIZHDEIZ LD, REE ELICTIIE-S

2006/12/01 - 2007/06/01 (DP.HRJ)

2k oicihzx b, Lo, ACFORIKIL, DP.NNID (a)
ZAUE EITIILE L TWRYY, feqsleni
Fig 9{CDP.FMIBLALR (5L HEHESOkm) 64 1T fii] Relative Time Shilt of the Phases at DP.HRJ
DACFOEALETRT, AT v 7T 1D/ RRAT )b s o1f 1 T
S1%, 2.0Hz~10.0HZD8WK DN E — T — AT (L4 2 ooyt __..‘,,.,%m's.q
ThHD, 22 TIE03secFEEDFIAD 7 = A RSBl il TS ... -
LTWD, BRIZT = A ZAORITRFRAICZE T [ P 5
2 00 S PR e A, Bt N
LWLy, %72, DP.NNJSDP.HRICR® b7 & It ]
5 7B ZALIZRR D bRV E 5 Th D, B e e e
Fig. 10121, Hi-net®ON.TGIHELH £ (55 % Hiffi4km) 2 00 f4 SNt S S f s
D6 AMDACFOEAZRT, N KRR T 4 L H e T T ..
OHIIE1.5Hz~10.0H2 T dH 5, ARERATIT LR = & U0 L. P
—LV MR T A ARRO BNB B, AEGE AN RN R S TAR A
25 7 5 A DABRIRUBED 7 = A RIZON Tl = BT
E—Lrv—ERBONEL RTINS, ZO%IEE Eowww-.wﬁ PAWERRY
{Z!KE/J 77&’]’ Aﬁ)ﬁ< iﬁ’)ﬁ_ﬂﬁr—]ﬁ)ﬁz_é ﬁ'01' , i ) . F'naseA- (b)
Fig.10biZiX, Fig.10allft L7277 =4 XANLED T R B e, etk ]
7 & /]) LDT ]\ %%%?Z}), 3 7 & /‘) A ﬁij( ?_—& W Relative Time Shift of the Phases at DP.HRJ
1FE, Y7 PELRELRD LD RMEMPED LI a0 | T ]
By fz' 0.0 [#%, e tetee, o a, e ronns® 4 e ]
(2 -0.1 ; Phase E -
ETEIN g 01 f I
1. oF% afl g 00 |n *ss” panea® oo e et oo
(2 -0.1 F . Phase D -
AT L 72 ACFIZIZ LA T DR H DTz, 5 :, —onl - ]
KB R H CACFOEN R 503, FERIMIZ! %o.u et e
u‘::b—w/ Meu\<073>0)7:4x“73§ﬁﬁ’£a“5, Rt ..
, BULRIZ L~ T, BEDT7 = A XD T 7 S ]
&4 N _ﬂﬁ%ﬁm&f@%mﬁﬁ bihd, Tha, 5 LY
HITECHEBLL T & 10, R B R ) I : :
OBRROBRIZBNT, Ny 7 7T K ) A4X E‘”’ R A
O H BB (ACF) ORED T =A XDF 74 %01 . prasen | (©)
A BT, REFAERE TH SO LEARRD b, B s bos
- - IR
ZITHEL ACFD T 72 A KD ZAEO IR ST Fig.8: Temporal variation of ACF at station
BT D, DP.HRIJ for six months. (a) Change of the shape of
WoEE TR AT X 51T, & DB T OB O ACF’s. (b)Change of the lag time of each phase.
(c) Same as (b), but just for two months around the
E BB (ACF) 1%, & oD Hi A C O3 SUR S IF oainshock.

— 236 —



BERT LWV OPHERETFHREOETH L, 0
B, ACEDBED 7 = A X%, HTORED K
ENSDOREETHY, DT T XA LTFDORE
BRETOEBEE/FTHL EMRENS, LER-T
ACFDZ 7 Z A ANEALT 52 LI, HFOHEK

DILEBAETHD ETHIE, £ I FETOHBERE®E
FEOEACIZHIGET 2 Z Ll d, Thabb, BELL

TN D U oD MR sl R E S (b 4iE, ACFD
FIEA NIEAT D, S 5IT, HUEREE N ED
THETTHADNFHML, HENHEE NN S
ETTHA BT T D LR, FEEEROHE O
BAEOLDLTHEND,

Wiz, MEREHEOZ(LORKTH D2, ik
WS OPDOBERNE X Hb, if EEL TS
U D JER S S AN AL LT AT, MR o
QMﬁ%ﬁéhéomﬁ#%m#é& A O
WM7er 77 BT D FAICE L, HERKHEED
HME LSBT, Wi, ANEL T L, By
Ty NBEOT 570, HENREE TRV TLZ L
BEIFFSND, £, TS, K2 EDHRE
DIFNIAE D MBI 1 20, ﬁ%ﬁ@ﬁbw%
B L D HUE DO EREIRED AR &L - TH RN
WEIIE T &#%uéné

Fig. 1112, REREBHEARRICML D, KEEL{LD
DA &R, Z X, Horikawa(2008)DWifE €7 L %
FAVY, Okada(1992)D FIEIZ LV RHEEIT 72 L DT
b5, FEROEIBIIIREIR T, REHEIEVIG
T D A, R O BRSO U R T, AR
BICEEVIS AN 5 2 E RIS IR TH

& [Elfg T %47 - 72 4 811 450%, DP.NNJ, DP.HRJ,
Nnmwnﬁﬁ@%ﬁﬁ’,DPmu#m“ﬁﬁ hL
B L, BiH CIEARERERICHEREHEOIR T,
BE IS D, _®;oﬁﬁﬁﬂ6m
HEORREZRFT LA, NTGIHICK T 5 AEH O
ACFD Z 7 & A LHINH M —FRFNEY 22 7] 2 7= 4~ D
T, O3RN DWW TR I Lo Bim & oFRfE
Lo,

IS ZEACDS O BEIR ORI & LT, AR L O
BMoAEERFT LIZONFg2TH D, 2T
DP.NNJ T OFENT#ERZ, FBRREFIAET D,
RGEITOT AKX AR R TO R BIFEKE L g
L7ZbDTH D, o FIENEY D E D HOER
FE SN, — R LT TIZACFOZE L & K ED
FEEZRHTOIIRETH 5,

DP.NNJS°DP.HRICiE, AREFHAOK2ERHIFIH B
BEDT7 24 XDT T XA LMIEERRLN, KE
AL & BICEERTORIBIZE T 2B R BB S h
tobﬂbﬁ#%,_ﬂ6®ﬁ%%ﬁ%?%5%@
FERTIERY 726720, b Lb, KERAEROH

— 237 —

2006/12/01 173

2007/01/01

2007/02/01

2007/03/01
2007/03/25
2007/04/01

2007/05/01

2007/05/31

3

2006/12/01 - 2007/06/01 (DP.FMJ)

Lag time (sec)

Fig.9: Temporal variation of ACF at
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ACF’s. (b)Change of the lag time of each phase.
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Temporal Change of the Crustal Structure in the Source Region of the 2007 Noto Peninsula

Earthquake Detected by Seismic Interferometry Technique

Shiro OHMI and Kazuro HIRAHARA*

* Graduate School of Science, Kyoto University

Synopsis

The seismic interferometry technique is applied to the continuous seismic waveform data obtained

around the source region of the 2007 Noto Peninsula earthquake. We computed the autocorrelation function

(ACF) of band-pass filtered seismic noise portion recorded with each seismometer at several seismic stations

for each one day. In some stations, comparing each one-day ACF, we recognize temporal evolutions of the

ACF, which are interpreted as the change of seismic velocity structure in the volume considered.

Keywords: Noto peninsula earthquake, seismic interferometry, ambient noise, change of subsurface

structure
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