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Observed coseismic crustal deformation is an answer of the elastic response induced by the
seismic fault dislocation. Because real subsurface structure is not pure elastic space, thus the
observed coseismic displacement distribution probably different from the predicted displacement
field when we assume the pure elastic medium. By the coseismic strain analysis using dense
GNSS network at the 2011 Tohoku-oki earthquake, a supporting result, which shows that the
strain anomaly related to inhomogeneous subsurface structure, is proposed. However, there is no
other previous study. Therefore, we try to detect the same relationship from coseismic displacement
at the 2003 Tokachi-oki earthquake. After an appropriate rectangular coseismic fault is estimated,
we obtained difference between observed and predicted dilatation as the strain anomaly field. As a
result, the strain anomaly shows excess extension around the Ishikari Plain. There are two possible
causes for this region. One is inelastic response by the existence of thick sedimentary layer.
Another is different coseismic behavior induced by clear basement boundary around this region.
The east side of this excess extension area, extension deficit area is also detected. Around this
area, high seismic velocity area corresponds to the Hidaka metamorphic belt is distributed.
Therefore, this relatively rigid elastic medium possibly generates the extension deficit. The
coseismic crustal strain distribution at the 2003 Tokachi-oki earthquake also suggest the existence
of the coseismic strain anomaly induced by inhomogeneous subsurface structure.
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I.IZ C & I

ILHEE R, TREEEZERLETIREET L —b et s—y 27 (k) T — b ORREE
RZHY, ZOREDTEMERO T L — MHEEIC L 2 BEAOER LB AHBRICL2ELO
TRV I LFEAEL TWD, 2003449 A 26 HIZHEAEL 72 +HiHE (MB.0) b ZDKMED
—DOTH DD, T OHETEHMEE S 2 EIC R 9 %5 GNSS HiFi % # GEONET (GNSS
Earth Observation Network) 23%f S 4L T2>6 )& THIM S 4172 M8 7 7 2 OWHERKHLE T,
JEiEE 2 o0 T 45 THI R RS R B 3 K ORAVAE A E R ZE R 2 fiFse TR S e (Bl 203
Miura et al., 2004; Ozawa et al., 2004; Miyazaki et al., 2008).

—J7, 2011 AL G AR FEEMHIE (M9.0) OHUERFICIE, HAL H AR D R T AR HI S
BBFEAEL, THZHEZ D ME 72 GNSS Bk BLHIE > O HUE R S B O FEM 238 5 22278 -
7z (Bl z 1%, Ozawa et al, 2011; Nishimura et al., 2012; 7K -, 2012). Ohzono et al. (2012)
(X, GEONET 35 X UL #1712 B2 B S 415 GNSS BLIFEA 15 & hu 7o HUB RS A B 5 53, B
fili 70 4 Q6 [RGB RV, 2 (E L 7o W R BB 1A O MU S B TILFEA T & 22y THIEEE IR 3R 7 B3 I
EIEL, THNORHT ORGERBIEDRE 2L TWD IRtz e L 2.

Ohzono et al. (2012) (T & % HFRIFZE R IO L & REEME L O3 RBRIC OV T,
Yabe et al. (2015) DEFTNAFEICE > THEAERTH D ZLPRINTNDHOD, oOHE
C X DRITHRBID 72N T2, MO, MMOMETHRBEOERPHFOND DD ZMAET DHHE
WD, JRRTIHRAET S HBASE), D KHEOMIBRES) 2 5% 2 GNSS Bl TR 2 7%
BlixENZEL 1T <, IBFEDO M 7 7 ZADOHIEIZ DV TiE 2004 4212 Sumatra-Andaman #1755
W& DS, T OMERFHTAE) 24 X 72 GNSS BIHIHEIL A A D GEONET (& &% Tid7ewvy (6
Z X, Vigny et al.,, 2005).

2003 4+ BT HLE O BT MB.0 TH 5 b DD, GEONET IC X 2 [R5 THiZE 72 s AL 835 7%
BHIZNATWD, RIFETIE, ZOHEICZE > TEU HERELAEFROBRNZ2HA22Z LT,
M8 27 7 A TOELREFE MO OFTREME 2R L, WITZN O B RGEME L xHGT 2 18

DD LT LTz,

T—8 EEAGDHTE

AT, db#EEICERE ST 5 GEONET #5096 163 &M H$ 5. Fig 1 12fF
AU 72815 L 2003 S4B OB R 2on 3. B LHERBESE F T o R & L TRET S
HEEEE (F3 f#, )1 - 4, 2009) 122>\ T, #ERAEH THS 200349 H 26 H ORI ZEN
ZN 3 B OYYEEE 2R, FOFEEFKEOMBRHEN & L TRk,

5 547z 2003 4E+ P HUE O MBS AL B BEADAAERD D, B, AT TIIALERS
CORFERL, KEZRTTOERGZKD S, GEONET BN Z2THE &+ Kex—=AF
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DEEERANWCEAEEERL, TEATEHUNINEELANLS, FZAFICBIT D ZIRTDELT
VINERDD, 6L, ENLEAVWTEHEER, RABIOCRNEELRNZ bLERD.
FHETIEICOW T - KW (1985) &L 7-.
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Fig. 1. Location map of GEONET station used in this study (open circles). Epicenter of the 2003 Tokachi-oki
earthquake is plotted with a focal mechanism obtained from F-net catalogue (http://www.fnet.bosai.go.jp/event/
tdmt.php? id=20030925194900& upd=1&LANG=en).

II. HhEREHLEAERITMOKRE

3.1 BAShIHEREH

MR, WREEA, EEANT NVOSA & ZNEIL Fig 2a 225 2 [TRd. HIEERE
BACEE, FHEN (BURLS ID: 0001) 12192 DT, FAMENLE (BRELSID: 0015) THEM
&, 935cm OB O BB S Nz, Fie, TR %2 0T R THIARZE B 23 %
HELTZEBHLNTH D, KEEMPLROTZEALODFA (Fig. 2b, 2¢) bOVX Y BALAKE
WHBSR I T ORI RFEA LI, B &EILAREZL TiE&A 10 ppm BEORZIED,  JbiE HH
DOHNFE + AR HIIK TIL 5 ppm FBREDOIHEA R H 41D (Fig. 2b). EEAXT MVITHRT D &,
H & L ARJE L TR SRS IR 2R D005, £ I8 - AR E M TIBIR DT I i
HWAROSMmB RGN (Fig 20), T b3, HWEEE)IC K-> THET 2 MR e 325 8)
BamLTnbbDEEZLND.
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(a) Horizontal displacement (obs.) (b) Dilatation (obs.) (c) Principalvstrain (obs.)
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Fig. 2. Coseismic displacement and strain field of the 2003 Tokachi-oki earthquake. (a) Horizontal displacement
with respect to site 0001 (Wakkanai). Error ellipsoid shows 1-o confidence level. (b) Dilatation. The blue
and red color show contraction and extension, respectively. (c) Principal strain vector. Inward and outward
vector show contraction and extension, respectively.

3. 2 FEBRMHEFEZRE L-ERMERFEHS

HWERBEART DM 2T 2 72012, 2011 4F AL KR R 12O W TR 72 Ohzono
et al. (2012) LFREOTIEEZHAVT, Okada (1992) OF 4 Anr— a VET A& T, P
ISR B 2 E L e & OHEGRA R BN 23k D 5. Wilg /X T A & — 3 E T H B e 25
web TR L TWaAE (http://www.gsi.go.jp/caiss/HENDOU-hendoul8 html) Z#JH#fE & 95, Z
DOWE/RF A 7 —I%, FEHOER (BUHLSID: 0154) 1263 2 MEREMNEZHHT 57201
HESN TSI, WA DPROICENIGZH AT DI, THICESHTHE T A ¥ —
DOWEPLIELE X . KR TIE, 1 ROEEWEO—H3 <Y Z{KEL T, Matsu'ura and
Hasegawa (1987) DA v N—Y a UV RELMF > THEMEZ RO B AT WE T A 4 —%
AATEAMITRD B, 2o, BEEEOMEN T L— MERE 2 S K E ER2 5720 X 5 fixt
BICHEWRERZ 525, ERE L THEE SNWiE /T 2 ¥ —% Table 1 12789, ZOWIEIC X
2B OB MwB.0 ICHY 35, HELZWiE T A ¥ —Z AW T TSN 2 BRI HIE
RRZEfr, mEES, KRB I OR/NEEROHAMZ ZNE N Fig. 3a 226 Fig. 3c 17 d. £z,
WIHME L UCHER L 72E T HEREOWE T 2 Z — 2@ H L T, REOFETRO ICERENS
BILOERBICOWTY, Fig da 75 Fig. 4c 1T, 6 O34k, BUAME TH 5 Fig. 2
BRRPBADIAT R L TNWD L IICRAD.

A= g VTRDIZMIE N T A2 — L, FIHIEL L THWWE ST A 2 —Z2 W THEE
L7z & 2 OHAME & BREORENRZ MVE Fig 5 1R, 72 RMS 1L, ARHFZE THEE L 72
JENT A= AWTeGEE 224 mm, PIIMEZHWZEEIX 271 mm L7220, TP TELHD
DA THE L W@ 2 AW 252, 2FE0BHRIMAZ X <FHAT5. 727U, Figbovrd e
BY, HELWE AT A2 —2AWica, HEIUIREL TORE EEIPHILS (Fig. 5a).
CDRFEDAIPBHR BT OWEICHEZ /LT D REDZEZDND e, PARIIHEE L 2k
T AL —, FIHMEOWE D OROTRE LML > T, BHLBRESMORHE L FHwm =TS,
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Table 1. Fault parameters of the 2003 Tokachi-oki earthquake.

17

Longitude”  Latitude” Depth" Length Width  Strike  Dip Rake  Slip

CE) CN) (km) (km) (km) ) ) ) (m)

Initial 144.64 42.05 15.7 92.0 90.0 241 23 124 4.84
Estimated 144.71 42.07 15.3 97.1 86.8 240 23 128 4.40

1) Location of eastern top side.

(b) Dilatation (cal.)

(a) Horizontal displacement (cal.)

(c) Principal'strain (cal.)

¢ 4
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Fig. 3. Displacement and strain field calculated by the elastic half-space dislocation model. Estimated fault trace is
plotted with a rectangle. Solid line shows upper side. (a) Horizontal displacement. (b) Dilatation. (c) Principal

strain vector. Others are same as Fig. 2.

(a) Horizontal displacement (cal_initial) (b) Dilatation (cal_initial)

(c) Principal'strain (cal_initial)

141°

1417

Fig. 4. Displacement and strain field calculated by elastic half-space dislocation model using initial fault parameter
provided by the Geospatial Information Authority of Japan (GSI). The fault trace is plotted with a rectangle.

(a) Horizontal displacement. (b) Dilatation. (c) Principal strain vector.

Others are same as Fig. 2.
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(a) Residual ‘c’:lisplacemenl (obs. - cal.) (b) Residual ‘t'!isplaoement (obs. - cal_initial)

S5cm
~ o
km

147" 1417 144 147"

Fig. 5. Residual displacements. (a) Difference between observations and calculations used by estimated fault
parameters (Fig. 2a - Fig. 3a). (b) Difference between observations and calculations used by initial fault
parameters (Fig. 2a - Fig. 4a).

3. 3 MEREAREIMOKRL
B S AV MR R B Y, WIHIMECHEE L e Wi /T A ¥4 — 2 W TR EHR T 5 2 & »
TE%. LaL, MrWESGERT 5 &, B TIERICT WEEZ FOITE cm OFRZERE
U3 (Fig.5). BEPELDREE LT, 1) HERTRY ZHEEWEO KT X0 TRIEL T
WD TeDIZZ DB S BERDO TR AL T 2 HRAB,G 2RI L ShTniawy, £
2) EHEETIEIRWEEDINE Z2, FERGERERLKEL LET LV THEL TS Z L
WCRDHEPEL TS, L\WH 20BN, BIBWHELICONWTOEEL, §iEORE
MRKENWEEZEZBND, Eio, MOHIKICOWTIE, 202 20Tk L— K47 OBFRAAT
FIREPEDSH O (Bl 21X, WIEORYE TR 258+ L, BWEMMETITRWEDINE THEL
B, WBOARHET R DML DT oid), EL6IED2b0raniid s 2 &t
. ARWF%ETIX, Ohzono et al. (2012) L I[RIEE, JEFEWIE T 7 VM4 72 Hs 28 8 % 5 B
LTW5S EREL T, BIRIGEWRREHZRWIZHIL TO®%E DRI ONWTEZLDH Z LicT 5.
2003 F-HBsi R 1L, 2011 ERAEH T KSPEEEHHIE LV b~ 7/ =F 2 — FBR 1/h S Wiz i,
HUBREHUZ B O IR 23 D EBIIRE S D, Fric, FERETE OALas, Lo L& 8
W2 MBI N7 NViE, HRAICEEROENIG 2R T 720, RRTHIVTERICONTLZ
DI E Z L 7o BRIE & B E O Z BB DR b FHEL 2137 T, 20EMEITOVNERD S,
7272 UARHFZE TIX, Fig. 2c & Fig. 3c, % 721X Fig. 4c 23 n T EAME &L BIRME O EFEART F s
Ulentizermd e, £, FEmacfib 327201, THEADOLEE 2, TOHIKOIZIE,
KGO R DMICHER Lz, MEEADELEZ L L O % Fig 6 1TRT. FRITENENE DL D EE
MEEI D b REV, BFBESZOFER, HFIXERIHEOEEPHERME Y /S, BEAREOHEE
Zeond. BUAME & BEERE C, BORS SHESS 1, F 72 (DGR DS IRS R U 2 I AE U 2o
7z. Z®DFig. 6 THIPNTICERERBEL O Z [BARFEHM] L L TEmEiED S,
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(a) Dilatation residual (obs. - cal.) (b) Dilatation residual (obs. - cal_initial)

umm ‘y
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Fig. 6. Residual distribution of dilatation. The red and blue color indicate excess deformation of the observation,
and deformation deficit of the observation, respectively. (a) Difference between observations and calculations
used by estimated fault parameters (Fig.2b - Fig. 3b). (b) Difference between observations and calculations
used by initial fault parameters (Fig.2b - Fig. 4b). Surrounded regions with solid line are supposed areas
related to inhomogeneous subsurface structure.
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4.1 BIBETIDEVIZLDEAZRESHOLEK

Fig. 6 IR T 8B, WTNOWENT A X —Z2 WA TY, EREED 2 LI ik
1ppm AIEDEARBEENAL B, &K 5461E, Fig 6a ©J773 Fig. 6b L 0 LA HE, DOF

D BHEE DA OMHVNSWHIRDZ , ZORATRESGAE TS, KL THEL ZBE T
AZ—DEREZ X <FHPAL TWD Z & EFFELRV.

AR DY, HEE L e Wifg T A & — L WIHIMEZ W26 TR 7z 2 D05k (Fig. 5)
XEDRMHNRKRELELRD, LAL, Fig 6 TRTEBEABRFEHMICERT DL, ThoOHTmNA
R ERIRS, BEAROEBITIZEFRCEMICNET S, #toT, WIILOBE T A ¥ —%
EHLGEETS, BONDELRREHMOLERNF =N ONTIE, FEAEZDEPELR
WZ EBGND, BRIT, Thb2O00E0NEBREEHMIMARFL T, ZhbiTZoH
O THEIEZ KL 2o MmIc/o TS EEZLND.

4. 2 EAREIWMETHEBEDOLE

BHEBEALORFEMTRE S RDLBEARESMICONTE, MEPHEETHL ZLOREER
T TWD AR D D Tch, AFZETHE, #EmahkB T 5. TOMTEAREPKE {HNDHH!
BUZOWT, B S 7L — MURE T AEFEH ) (TR LI T, IR 2 R TEl
HME R L OB E L A CIgiEZ R L 7cds (Fig. 2b, 3b, 4b), £DEEL DL, BREITEWVWAH
& LRE D TIBIRME 2 B G E L 0 bR TS K R2ERAR (WIEAR) &, S6icdtlmof
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FREEFELRN UL, BUAES BRI L W b RE L RDER RS (WiRRZE) 1272 2 B3 ICH
N5 (Fig. 6).

D 2ODOHIKIZHONWT, ZOELREESMAEM T ORGERIEIC L 2EELZ T b D LK
EL T, ORI ZOEREERT S, PR BREARIIIERT 05 A B 7 2 SR O #i5E
JLAETE (J-SHIS: http://www.j-shis.bosai.go.jp/map/) DIHFRIC L D &, WiERZ & 72 5555
JHIE, FORBRESRAN I6km BEICETRBISMEELZRLTRY, MEHELLTY, =
CHARDBENHRE P MELE > TWVD, THb L Fig 6 ORKWERTH - 2 A2 O Eik %
HAb D% Fig. TITRTH, TOHMEIMR—HT 5. LedioT, FEREEGEEE ZKE L
TeT 4 Aalr—3 3 BT VTR & RGE 40T 2 SEI SRR IE MR 18R 5 iz <
<, BEERME X 0 SBUAED G AR E K AL T DHEEICR - 72 L& 21X, Ohzono et al. (2012)
TaRY, R - MEEAER LT TORDI BN E R UMHIRNTE 5, FiE - A EARER R,
HUBFNTHERIBYIC R & 72006 - BMER A STV 23 (Sagiya et al, 2000), Z OHuEKIC
DNTh, BEINESWRRBEOEAAALND, 2O b, HEROEWARHICKHL Tk
Wo <D EUNHE - ERET 525, HERHICHREEADPHEGRME LY bElT 2205, FU X5 RIE
LENERITRT Uy VEREo TWDRATREMES B S D,

(b) Geology

e
ey
- (N2) R & 1 I
EHREE

B 1150058 B~ 700K S MRS
nickE

— i AR REES (HEE) - 60

Fig. 7. Comparison between excess extentional region and subsurface structures. Surrounded area with solid line
shows excess extentional area as shown in Fig. 6. (a) Seismic bedrock depth provided by the National Research
Institute for Earth Science and Disaster Resilience (NIED, obtained and modified from J-SHIS: http://www.
j-shis.bosai.go.jp/). Deep and shallow parts are colored with red and blue, respectively. (b) Geological map
provided by the National Institute of Advanced Industrial Science and Technology (AIST, obtained and
modified from https://gbank.gsj.jp/geonavi/). The area filled with yellow indicates Cenozoic sedimentary rocks
(for more detailed legend, please see hitps://gbank.gsj.jp/seamless/legend_shosai e html).
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7212 L—J7T, ZOEFIESZDOEBICONWTIE, WoBRLHY 55, Zokskix, Lo
D, KEIIEOCHIERLE, BEWHERE TEDN TS —5 T, B TithEEgrmiar
THMTLHIEBFEL, TOREDOA L M TARMAELY., ZOXSICHTOa Y h TR MR
KEWE AT, TOMTHEEOMIEERDOENLDS, MBHEMOSMHBRELRY, 0k
RERBE DAL DAREME DB X LD, WThICE X, HEko R EEMED, ZotikoE
T MG % U T2 AR IR

INETHML 72, AFEEEDOERE S IO R AN S 2 HikiE, MBK N ES 77 11
X% Kita et al. (2012) 23RIRT 2 H S E 224 0 L3N o MR s BE AR S 5. ARHF
RCHIEERBESMICEET S L, Fig.6 TRT LBV, Fig 6(a) TEETZOMIT/NE L2
500, MERFEMPHERMEEI Y DEF LIS WEESSMAL, ZA5EIERHD XL HICR
2%, ZOHIBO B O ER AR E WD, T0 X5 efERNE S - ATREERE 2
LD,

BAHEFE OFHIBOMEIC OV TOERMNFHERIL, IV EEHEE TOFRNPLETDH DN,
PR ZOEMA L, HTFORGYEMEICKHEL TWD LR AS. D EDZ 205, 2003
FEHBEHHITEIC RV T, Ohzono et al. (2012) 23MERT 2 X 9 7o T O RIGE G DB
LB T O B O R ARG IR L B R R AR E SR PRIETE R EE IO
5.

V. #&

b

N OAREERE I > TA L 2HBREZEE ST OVWT, 2003 F-FHE5h i E THIH S
7z GNSS B D ZENL, EAHIG O Z ORI 27z, FATHIE Tdh 5 2011 4 HALH T K
MHEL Vb <7 =F 2— NP 1/hE L, BAXREADODTHOBEI NS K RDITH 106 T,
B O LR TIE, BUE & RS ESE 2 08 L 1256 & TOME DR Z 03 ppm FEE
OFEEL L TR S, B AEE A LRI TR E T 7 L o B IcE N 53
FEHTRWEZEEZRLCbDEEZLND, —FH T, BIREOILETR, AFFEEEN TR, K&
REGME DAL, T OMBOEWSERE OIFEIE, £72id, WO Lo s o 2 v
FIRARBRERER->TVWD EEZLND., £, TOREEIL, BEAROHEBIEFEEL, A
EEH TOMBIEHER L XIET 5. LT, ThbOH TSR E SAG 1 L ERY
BEARE LGB E S IXRR DR A AL, 2003 -+ BihHITE O HIFEREE 2 B8 2 384
SEAEEAENEE X OND.

BE ARWIZECIIE L HE BB T 5 GEONET O F3 Al ST\l Lk, %1,
I DOVERZIZIE General Mapping Tools (Wessel et al., 2013) ZfEHL £ L7, Bl TEHWZL
3
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B SERVFR AR ZET, 2017, J-SHIS #FE~#— K 25— =3 >, http://www.j-shis.bosai.go.jp/map/.

RSk, KMIFSC, 1985, HUERELMEFEE 5 I - HhERYE (56 2 i), FESTHRR, 277p.

Kita, S., A. Hasegawa, J. Nakajima, T. Okada, T. Matsuzawa, K. Katsumata, 2012. High-resolution seismic velocity
structure beneath the Hokkaido corner, northern Japan: Arc-arc collision and origins of the 1970 M 6.7 Hidaka
and 1982 M 7.1 Urakawa-oki earthquakes, J. Geophys. Res., 117 (B12) :B12301.

Matsu'ura, M., Y. Hasegawa, 1987. A maximum likelihood approach to nonlinear inversion under constraints, Phys.
Earth Planet. Inter., 47, 179-187.

Miura, S., Y. Suwa, A. Hasegawa, T. Nishimura, 2004. The 2003 MS8.0 Tokachi-Oki earthquake - How much has
the great event paid back slip debts?, Geophys. Res. Lett., 31, L05613, doi:10.1029/2003GL019021.

Miyazaki, S., K.M. Larson, 2008. Coseismic and early postseismic slip for the 2003 Tokachi-oki earthquake
sequence inferred from GPS data, Geophys. Res. Lett., 35, 104302, doi:10.1029/2007GL032309.

Bk, SRR, ARG, EIREITRE, 5 TmET, IR, MR, REmE, ARLER, Bl
FREIL, EIREZZ, 2009. GPSEEIHIS 2 7 & (GEONET) O L \WENTEkE (55 4 /) k2 1—F
RNT Y AT B OREEICOWT, E B, 118, Sp.

Nishimura, T., H. Munekane, H. Yarai, 2011. The 2011 off the Pacific coast of Tohoku Earthquake and its
aftershocks observed by GEONET, Earth Planet. Space, 63:22, doi:10.5047/eps.2011.06.025.

Ohzono, M., Y. Yabe, T. Iinuma, Y. Ohta, S. Miura, K. Tachibana, T. Sato, T. Demachi, 2012. Strain anomalies
induced by the 2011 Tohoku Earthquake (Mw 9.0) as observed by a dense GPS network in northeastern Japan,
Earth Planet. Space, 64, 1231-1238, doi:10.5047/eps.2012.05.015.

Okada, Y., 1992. Internal deformation due to shear and tensile faults in a half-space, Bull., Seis. Soc. Am., 82(2),
1018-1040.

Ozawa, S., M. Kaidzu, M. Murakami, T. Imakiire, Y. Hatanaka, 2004. Coseismic and postseismic crustal deformation
after the Mw 8 Tokachi-oki earthquake in Japan, Earth Planet. Space, 56:675, doi:10.1186/BF03352530.

Ozawa, S., T. Nishimura, H. Suito, T. Kobayashi, M. Tobita, T. Imakiire, 2011. Coseismic and postseismic slip of
the 2011 magnitude-9 Tohoku-Oki earthquake Nature, 475, 373-376, doi:10.1038/nature10227.

Sagiya T., S. Miyazaki, T. Tada, 2000. Countinuous GPS array and present-day crustal deformation of Japan, Pure
Appl. Geophs., 157, 2303-2322, doi:10.1007/PL00022507.

PESEHAFARAFZEIT, 2017. HIE[X Navi, https://gbank.gsj.jp/geonavi/.

KRN, VEATELAL, ANBREIRS, NJUEZRS, FREERE, SREEH, 2012. 20114 (R 23 48) HCLH G R
WHIBICHE S HUBRE R L OB R OB AB L g £ 7 v, HES 28, 65(1), 95-121, doi:10.4294/
7isin.65.99.

Vigny, C., W.J.F., Simons, S. Abu, R. Bamphenyu, C. Satirapod, N. Choosakul, C. Subarya, A. Socquet, K. Omar,
H.Z. Abidin, B.A.C. Ambrosius, Insight into the 2004 Sumatra-Andaman earthquake from GPS measurements in
southeast Asia, Nature, 436, 201-206, 2005.

Yabe, Y., J. Muto, M. Ohzono, Y. Ohta, T. Iinuma, 2015. Rheological Structure Beneath NE Japan Inferred from
Coseismic Strain Anomalies Associated with the 2011 Tohoku-oki Earthquake (Mw9.0). International
Symposium on Geodesy for Earthquake and Natural Hazards (GENAH), series International Association of
Geodesy Symposia, 145, 63-71.

Wessel, P.,, WH.F. Smith, R. Scharroo, J.F. Luins, F. Wobbe, 2013. Generic Mapping Tools: Improved version
released, EOS Trans., AGU, 94, 409-410.



