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Spatial distribution of slip deficit in southwest Japan inferred from GPS data

BT
Yoshiko Matsuoka
T 2
Shoichi Yoshioka

BE - ABFFETI, BN 7 VIR > CT7 b7 b b O FIZIFHAA TN D7 4 Y B Uil L— b EETOT~D K
BTROHEEH 1T 77, 2005451 4735 2000 4E 12 H =00 5 Ef0 GPS F— 216, KPR & FFAAHAe %
HE Uz, #HEFEITE, T30 0E/SMBMNE LN THDH &0 MRS &, T EFIo7 L— MURFG
&M< &) EERSERIRS & &, ABIC ZHWAIMT —& D1 =g VPR E W, FORE, 7L
— MERE EORS 15~20km TREZRTO KENFEETH 2L, T30 KBITZOMAEDRE THRRIC T 52 &
PRSI, BEROTYRIEE, WUERT 6emfyr &72-7,

F—TU—R: A T7 =g, GPSTF—F, T KBS, Mg 57

1. [XLHIC

FEERT 7 CHY, SEACHTEI SO, T, MRS HE KRR RBAETDEEZ N TS, 3 SOHEHEEIL
THRAT DAL HY, FOEEITRTTRICEREELRL-OLT IR FIRSND, IOz LY, KRHEDE, 72X
ARUF A EPEHTNARES T O FEL, O CIIHBDEITHEIRL, § DA &0k oTE, 2Ok
VT AT A OFEEAC T O EABRNIR T H 2N CENT, HERAZ SIS HEECEE O THIZ EERINIAT
DZEDSATRELARY, WHTEROWE THNRSLTHIENTED,

AHFFE T, EEHEERI X > T ARSIBIEES N TS GPS BlllAon 7 —&% AT, HIBE ORIk iR T
DEDREAZFHL, AT 7—a AN dy, 70 —MESE B COMBMOE & REBEHEE T OB 21T o7,

2. T4

PR HATH, BN 7120 T L — R THLT AU AT L —IH, Bl 7 25— 7L — o FIcdbB ATt
IR TS (1), ORI LY, ARSI S CIIFHBHY S HEEEN AL TS,

2132005 42 1 4 ~2009 4F 12 H O#iM O ME o = FEMLS0rAL, 575, LT 3 liroisRilT —2Tho, 20
TSNS D BNLEEA RO T2, ZO LI FEER RIS TTY, i Bz 7 my L7203 X3 Thd, [
ERE T, LR L —hoitdaAdZ I C, ALPE TR~ Sem/yr FRELOO/KIEAS (LR ED S L T3, JRlzmaie
DICERGREDY NS Ao TCNDZEN 0D, AR TR EM A R oh0000, FEALPE G~ AR )

_1_



36 N . I
_ e[ 40N
Amurian Plate e T gt st % S

Hyogohidaka

e
/ Honshu -

34N s w W —
' Ak émﬁ&‘”~
xi P ) DEPTH km

40
60
+ &0
t 100
120
140
160
180

33N
® M7
L

32N . M5

+ M2

31N . _ I
130 131E  132E 133E 134E 13%E 138E 137TE 138K

B 1 PERE HARDT b LN PR AIAT 7 VAl L — oo _LEDTEROFRER, 7407V —b LEDE
JRE1E, Nakajima and Hasegawa(2007), Hirose et al.(2008)i2J:%, EE, Sella et al.(20020)( E- W CEHESNIZ T L—/L 7L

—MIT DT AV AR L — FOFEHEENRE Y ML, ENT, [T L~ bRIET — 2 OHED </ =F 2 —F

(RUDHAR) LTES (62) 2RV 5, B I R30I 2R Ko B LT R B,
MUROTO
W0 T
NS |
10
0 § j X 2 2005 £ 1 H7>v 2009 4E 12 A
S EW | DM, A MUROTO il S i

GEONET 0> H % S F3 fitn7— 4,
B0 00 e B s T R Tk 7 L

(cm)

UD

o 385 Fan 1085 1460 iz



BT D, Fz, TUNEENOBIER CIIRME OEMRENS REND, T, AN 7 OERIZ M SREkiED #IRIC
LOEHTHHEBZ LN TND,

34N
32'N
‘Q—wm
obhs. 5cmfyr
&
136°'E
34N
| ——
100 km
32N —31 ' E obs. +1 cmfyr

@ "y ® obs. -1 cmiyr

132°E 134 E 136k

3 GEONET @ B & OJEEE F3 fR0OT — 20 bR HU I BALEE A, 2RNHRRELROMELRFT, () KFEEAL
THEE, (h) B TZEADREE,

—75, BTREECEIL T, AR, SRR, L S 025 ko> i pasil TR B, ol TR E 2
a7 = 37D,



3. BREEE

OIS T —#ENT, L —MERE L TOMBROEEDEGV O EMI RO HIEZR T T, EEDOES
DI (T RAEDA) FHEET D28, 7 —MERTOIERBRIT OB S5 RODIELTUTLELNZ LI
125, 74V AET L —] FEOTAKREL T, Nakajima and Hasegawa(2007), Hirose et al.(2008)%& FiV \/=, Matsu ‘ura et al.
(200X ATy —Var FEE MO TRLN -7 L —MERE L TOBEEFEOH MERESERLIZONK 4 THhd, T
DOFMERESERAIT, RESZHALZ—TRLTND,

—  Scmiyr

35'N slip deficit (cm/yr)

34N

33N

32N

132°E 133'E 134'E 135°E 136 E 137 E 138'E

4  HEEL7=T7L— MERE ETOS D KRS

T OFER LI E A~ AR RN CERRICEZE O R\ RES T T A AN D, #Ris, TMEW T, 6em/yr (22
TOROEBRONFEL TOBZEN T, ZOMIRTIE, 7L — RO AAREEIN 6em/vr (2L TRY, 20280
PECIIEE 100%EHEL QD IEEEWRT 25, ZOMEEIT, 1335k, muEEN AL, 7ARYT (LD TREMED D
Do



5 (IO MEERAZEO ZER R, X 50N ARRED ZER AT T, BEIE Fo>7'L— M m LT3, Mg,
SHREES I b DD, BEGORENDIZLIZS 5T, BMDTES BEIELR2 D2 203D o7,

35N

i estimated error
32N o N O 0 W % 3

0.0 05 1.0 15 20

132E 133E 134E 135E 136E 137E 138E

35N

32'N

132E  133E 134 E 135 E 136 E 137E 138E

5 (&) F—MERE L TOT O RBORESSOHEERZE, b) 7L —MERE L TOT RO FIRORESOHFEE,



[X6a)r ZABLHIS AT AR (IR ERED &1 4 OF D RPN SR LT AFEADERE (REKHD) 2L T, I
BT ALERCTUNBERORIERZ IR T, 1T T — 22 A TETWDIEN D%, 7z, Kb FBHIS L7 1 AR
FE (R —) & RO RIBTAOEIR LT LT AN (Ba =) 2R CnD, LFEEREICEL T, 558
HREZ I SRAL TS, ZHUSBIHRREZ BELUC BT EA T 7 — D a 2iTo T0DTuh, BHADREV VKL
S Z LD ABLIHERE 2> TDTed T,

34 N

obs. 5omiyr

32N
100 km —
cal. 5cmiyr

34 N

| —
100 km

2N _ obs. +1cmiyr 1 cal. +1cmiyr

= obs. —1 cmiyr T cal. —1cmiyr

E——
132°E 134 £ 1368°E

6 (@ BT —2 0 OROIAPEALREE (KERAD LHEE L7zd 0 KRB HER LI KREEDRE (R
ERED, b) BT =270 53RO ETEMEE (KES—) SHEE L7230 KR HRR L7z BT AMERE (B
=),




T

ARRFCCLE, BACEEE ORI E T HEEE GEONET OB« OEEEFSI AR Lz, 72, 74 Vg7 L—hE
EOTART — 21, RALKRFOPEE—KOIREL L Te/onye, T, RRE—RDER L2 0 75 L el
MU, ZZICR LTS L £,

BE IR

Hirose, F., J. Nakajima and A. Hasegawa, 2008, Three—dimensional seismic velocity structure and configuration
of the Philippine Sea slab in southwestern Japan estimated by double—difference tomography, J. Geophys. Res.,
113, B09315, doi:10.1029/2007]JB005274.

Matsu’ ura, M., A. Noda and Y, Fukahata, 2007, Geodetic data inversion based on Bayesian formulation with direct
and indirect prior information, Geophys. J. Int., 171, 1342-1351.

Nakajima, J. and Akira Hasegawa, 2007, Subduction of the Philippine Sea plate beneath southwestern Japan: Slab
geometry and its relationship to arc magmatism, J. Geophys. Res., 112, B08306, doi:10.1029/2006]JB004770.
Sella, G. F., Dixon., T. H., and Mao, A., 2002, REVEL:A model for Recent plate velocities from space geodesy,

J. Geophys. Res., 107, B4.

EH D) WS, MEARTFREIEICRHEREENEEY, A 2 S, MERTEETR et 2 — #

%



Spatial distribution of slip deficit in southwest Japan inferred from GPS data

Yoshiko Matsuoka
Shoichi Yoshioka

Abstract

In this study we estimated spatial distribution of slip deficit on the upper surface of the Philippine Sea plate
subducting bencath the Amuria plate along the Nankai Trough. We calculated horizontal and vertical displaccment
rates at GPS stations from time series of GEONET data during the period from January, 2005 to December, 2009

We employed a geodetic data inversion analysis using ABIC, including indirect a priori information that slip
distribution is smooth spatially to some degree and direct a priori information that slip direction is mainly
oriented to plate convergence direction. As a result, large slip deficit is found to exist at depths ranging from
15 to 20 km on the plate boundary, and it distributed in a form of a belt-like shape in this depth range. The

maximum slip deficit reached 6 cm/yr off Shikoku.





