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Spatio-temporal afterslip distribution of the 2011 Tohoku-Oki earthquake considering vis-

coelastic response
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Wi EOT D LHERRITOZN OMBRE LT 7)) — VBB AREEEZ VTR Lz, AREREEHVS
T ET. BRI T L— b DILFHAFRDILIRRHGE « <> N )V7x E QW% 28 U fz TRy « ks 2 g zs
FEEIHETE S, AWZETIEEHHZAD 2600 X 1500 X 400kmDHEE%Z €7 AL Lz, i~ > BIVoOkEHEZiE Ohzono
etal. (2012y2Z#1C 4.0 X 10'8Pa- s 2R L7z, HRZH) 7 — 2 1d GEONET & i HZA BB A 556N/ D
EHOE, Bl N7 =2 ERZEREENTOE D, N ECE D ZNESEZRO RV, 43—V 3
URATICIE. TRODIEDEMNICTE D KD BARERZEA LT, TOITRDDRDENEDIRE ZIRD ZNA 78—
TFA=RIE, ARV ZT T q RHERD Mw Sl & Bb NS EZ 3R Uiz,
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HIEI DS N D B MR A L TH D, AT RO EHIEHE TR 60m & k- 7z, £7, AT~
ORI HIERE OREERAE & (SR BIRA D D, BEDT L— R TOKHEORERSE & & A BB >
T, AHNTAND DKE S SRR ZIE LI ANT O A R 2 SR TRAT 2 mICKEL, Mgt 218 LA\ e
TEBATAMITELE. RHTRDICEBEAY FY T =F 2— RIZHIER 2540 T 8.06ICELTHD, KA
DIFSHERIET 5 LbNG. TF2, RATRD ONFESHTIEEEZR L AVEAIC 5N, BEORMT RO &
BEEICNE S o TH D, MBI &> TS N, TEriih 1) o1 2B & s 5 Tl ae
Chote. COFNE LI MU SICEET 3 T OBk E <, WHAHIC TEET 20805 3.
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Vertical displacement in Naruko Volcano area foIIowmg the 2011 Tohoku earthquake de-
duced from precise leveling survey
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20114F 3 H 11 HICFE Uz sty SRR R, KRR TR ERMENE & 72, vebE, MkE (FEHD
WKATUCHES TNE L IZ o TN B T D, GPSOIREBIHITREN TS (http://www.gsi.go.jp/common/000059956. pdf
Halx, TOEEHERZ S, HILRKAHA R E VBRI AR OB N FLE O —E & U T IR il 72 (2R
PEICAE 5 [EE 47 SHICHE » Te ZE/KMERR IR DK 10km X[ OKHE TS 047-0640 5 047-074; LU, BM64, BM74 7%
LX) OKHERIEZITo /2. HIEIE 20114E 8 H 230N 5 28 HE TL 201348 H 19 M5 25 HE TD 2 [Hf 7\,
WTHUCEBIERIZT A /1 GPCL3 /K¥EFIZ 5 1 7 DNAO3 Z iV 7z, 20094 D [FE 1B O EA R & Hid 5 2 & T,
RS HEMD BM64 ICHT 23 O/KAES D EZ b &R Tz, W NO/KEESRI B AERR 21TV, EEEREN K
HEZm e KRV EDEFRZITo 7z, HU, FEEHEOHKNS, 201140 BM66-BM68 [, 201340D BM72-BM74
&, FEfilE LA Tbh Tz,

HIEFTOFRICK L, TOXBTE, PHICITIEE BMBAICH LTI L TWA T bz, HED 5 HKIC
frbNntz 20114E 8 HOMETIX, BM66H 5 BM741XZNFN, 13.0mm (BM66) 21.4mm (BM68) 81.7mm (BN70)
91.1mm (BM72) 113.9mm (BM74Ykf% L, 10kmDIEHRIC & D 59 R E HHIEREENT & 2 U [ Ehi < RAEEDER
INTz. T HIC 20134 8 HOWEDKEHZ 201148 H L [E\% &, 8.5mm (BMGG) 16.2mm (BM68) 23.7mm (BM70)
41.9mm (BM72) 46.2mm (BM74) ZNZNikf%EL Tz, 2011-2013FE T B NI ZEMDZER S % — 1% 2009-201 LE
TEHOLNTEREIZIER—TH 5.

Ozawa and Fuijita (2013) Takada and Fukushima (2013) In-SAR 35 X U GPST— X OfEtih 5, st Cld £k
I TN RS NS T ERIASMC Lz, TOMREE, AT O RIS H 2805 Hh s @R e AR DS spG 5 aic 5 | & i
ez b oL INTVS. SRIOFAEXMIT ORI EEN, RAONEERIZChEFANNTHS. —
JTTTNS DFATHIZEIZHIEBICE S ZEIORICEH L TWVEH, TR ORI HIES & B a0 Tldfkk: U CrikEn
ML TVWB T ERRE T BHERE T -T2, KT, BFIILTIDBICHhh 5 ERBNS MB68 & BM70 DT, L%
BHIEMT ZOIERICHET .

Eag
20114 FEDIKIERI SIS BN E NI/ ARG & A & JFOREE AT W= L E T,
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Postseismic gravity changes after the 2011 Tohoku earthquake recorded by supercondu
ing gravimeters
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2011 AE A G AR IR L, TRV TR S8 25 | Z e C Uz, HIRICBI 2 EICE KREREE
EHEZ T3 e, it (EHR) BXOME (KR ORMSEEFOENSHLMC K> TER. WINOB
BB VT, HEMRNCEENIFIE—ERZ -7, HERAZIZIERCL—F (BEZF 107794V, F)
TEIMPWDL, HIESZOMEADHNTWVD. TNHOBIIGE, EFREMA SRS SREMN TS0 (EREEZ
NZFNH 420kmIB X THJ 490km), GEONETD T — R I KNUEANEFNI LI/ NS V. ULizhd> T DESIAIEE
RSO TIEFIATES, M NOYE ORI RFREIC X 2 BENHOZLEKMLTWVWS EEZI LN, HFED
RiZ, AINCHBE 9 —DOBIMIETHSKIR GEFR) Ol bbb THNT 5.
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Pressure Source Model Inferred from Crustal Deformaton Preceeding Seismic Swarm ii

2013 beneath Tarumae Volcano
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REFTUNEICHEE O R PEEIC AT IE T 2855 1,041mDTEXILTH B, EHREHMRICIE, 16674F & 17394 I KR 7"
== AUz, 7z, 19094 T, ILHTHICTAS F—LZIERT 2K ZRC LTED, AWK~ 7 <IE
NSRBI DIR L TV 5.

LA L, EEOKLIESNE, WEEREBONMIHEHEEICESN TN, HMREHTHS. KRBT EED GPSHEED
RUBITIX, 785 R—LBETEIHDRWEENTVED, N HBAERSICHE SN TWD. —F, g
RGBT HHENE L TV B 0RLEO GPSHIGHEINITIE, HHONXLITEINC X 2 & &2 5N HREZ#IIED 5N TWix
V. TNET, MEETLERORARERIZ R SHRAEIIIEZ STl kb otk

20134 7 A FAED S, HERIFEHE SRR 5 721 ITH R — L OPE /7 2km DOZEE ) 3-5km DFEEKIC BT, 16
FIEHBETRIMNIAE - 7205, ZUS T BHGRZEFIDMEFT L Tz 2 & B, RN CBZ ARG LE L O K 0
HIFRZE BB S DR D SRR I N, 2 LD R EXWR, BXZ 1 prad/p strainL NV TH - fo. EEOBII IS [FIHH
LTHNTED, 2B, Rk CmtithEORZOnREEMEN T &S, H RO RO M S OrEE)ICE
K9 2 ATREMEDY A . HIFRZ B 7 AP E CICEP L TREL TED, ZNLUIRIE, 201442 ARSICES T, &
BHENTWRW.

MR ENIERIRENER G IV ERE LT, 7V v RY—F&ildAH . (UEHR— L0 5 0%EE 4.2km (k)
ICHAREZ LR 3.4 X 100m® DOFZRMERIRE R RS B BHIMEZFIAST 5. DIROMEZ, 20134 7 AEX O HEML
TR E O BRI DORORH T TH 5.

THREONE D EFRE A HIEEF O Z N 5 LR L T\ 3 72D RS & MiZZE B ORI 3T 5 OREND D % &
EZHN5. HETIE, REINSIHEOBERICOWVWTEEMT 5.
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Campaign GPS for detection of the volcanic deformation on and around Mt.Meakan anc

Mt.Tokachi
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HERT T I ALIRE O BRERIC & L, 19964F, 19984E. 20064F 15 & U 20084 I IZ/KFRKIE DI EL TH L., BUER
FNIKEKIEN 2L LTWB, e, THEEILEEDO R IRGRICNE L, BN THEEROEHNLITH S, Hald
TEENITER T, T T 1004ERITIE. 19264, 19624 X U 1988~89 I IF AR A< 7 <A HEEL TV D, A%
KT, MFREEBXCTBEICHBT SR8 DR U GPSERORERICTOWTHERT %o

HEBTHEE T IV TR 200650 5, T Tl 20074ED B DR L GPSEIIIZTT- T 5, BIISIE, HERZERE T
8. THETIX 1258 25E L, HFEMH~EOEB O DR L GPSBIIZTT> TWd, AFETIX. TNDEDHEEDHE
HF—2D 5B, TS TIE 20074ELL . HERT 5 T3 2008E B LLEDOBIHI T — 2 Z Wz, 51, ThH D
D3 L GPSEII & R O KSR T OB B 2 87— Z ZRIFFC W T, ZAUIC B % HRE B O RRZ1 b
THEE UTe, T—2fTICIE, AT 7 b 27 RTKLIB (FZEIZA . 2007 Z v, Bl —2h 55 kLbicisir 5 i
FREFDORERINZL B HEE LTz, T 5 DORERIIZILD T — R, kit & BN SR 72 1 Tix . Hilgn
T b=y ZI3Z8ER, 20114F 3 A 11 HO BRI A EHEHIEBIC X 2D EZEN TV 5, TNSOEHOHIERTTS
Tz, FXLEI O E B O FE 7RUEST (GEONETD I 8U) 2 il 7 — 2 2 iz, 200740 5 20134 %
TO GEONETDT—ZZHWT, Skl 277 s = v 7755258 & AL ACEE R I A - 7= 258 & 22 R
FIBELI L THEE LTz, F2. X 0FHHICEIIZHEE T S 7-0I1cld. FBEHZIC X 38R L ZRBICANDZLEND
EEZ NG, BT 7 =y VA, B K Z2H),. T L TEHELOWMERTTS T LT, eI hizk
I PERDRZE N DWW T, AR SR 21T 9,

e

AMFICBO T, KETLIREXSSEIC GPSEIHT— 2 22t L i EE L, s £9, e Bt
HiEERE 0D FE T HEHE ST GPSHEEIN T — 2 2 S T\ elz 2 £ Lz,

F—U— R0 U GPSEI, JliMEsthizs g, W5, e
Keywords: campaign GPS observation, volcanic crustal deformation, Mt. Tokachi, Mt. Meakan
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Crustal deformation associated with the unrest of Zao Volcano
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T LI

IR EIIPIROEENCIE T 5L T, 20134 1 AICHIS TRILPEMEIMEIIIE W TLRE, Z0%E HIC 119
FREOHE THROIELBEIEN TS (KET, 2013, B ENE 20114 b5 ACE R IE O BRI iR & TV
ITEH D, SHOTEHOHBEITEH I NS,

HALRE T, BEILEAOATEE % X O FENCHUES %728, 2013FEH -1 HIERT 4 55, ERET 145, GPSHik:
B 5 55, 2R 2 HEOBIIMEAEER Uz, ARETIE, CNFETOBEINICK DESNTOSEEILELD X LGS
WS M2 BN DWW TS 9 %,

GP S

CNET, BEELO GPSHKHEIHEE, FEHPIRIC X % GEONETICHZA TEST O FEHIA (3310 OH
THoh, 20134 4 HRICAHEFEIFNCRE L7Z2DO%ZIFZ T, 9ARETICHAAT—Y, £V AU —AF—
%, EWIERENTEL A MNT X, EEa—7" T A i ITERANORE %17 > 72,

BB SIS BV T, GPST V7 FIZBHFO @Y oMEY Oy EE, |2 L FICEIE Ul | R — ) VICH O {13 7z,
T—2IERNEEIHRARICK D A > Z—Fy MR L, BHERICHBITIELTWS (BT - fl, 201D,

T —ZfRFTICIE, GIPSY-OASIS Il ver. 6. 2053 BN (Precise Point Positioning, PPPz iz, 52 Ol 1%
I ITRF2008ICHEMLL 72 1GS087%, HPERSIHH D/KZESUC KT B HiEICIZ GMF (Boehm et al., 2006 %z v 7z,

T RHER I

i ELERD T, AR LBIRIAT S OS5 B RIS B W TR 7 R — )VEMERIGHC K B BHID T TV i
D, WIENE NI THAHEEN S ZNFNHI 3km, 5km OFEEHCNIE L TWb, ATl LTEENERbIC
FHSLT, BEEHE (VLP) OEBR LA TV AHZ ORI 500mONiE (B ICHEER 10mDR—1) 7
Yizedmsl L, PinaclettOERIEHZHRE LTz,

FER

HEHFIC BN TS, 201 LAFE SR bH S AR O BHFE R A EDN S Bkt L Tk 0, BELoALyEE)Ic
B B HTRZE Z i 3 2 7 DIclE, RMEEK D ZIRET 208N H 5, RGO PRMERRR L2 &/ L IERY)
ZEORFEFRBEEEICHE L S 2T T UHAREBREE NN, ZHUCHE DO TRIZHR D ZE DR T & B A[RET
B3N, HEETRZTNARNEELIARETHZ e D, ANFETERNZEN LK TENRM#E L Tnwb T &
ERIHLTT 4 IVR ) VA X BRERAMA

B E 72 & 100 kmPY /5 OHIPHIC H % GPSHAEHSICHB VT 20134E5 AN S 1L A TO 7 r AT —&h
SISO NTEZMNBHTH LT, RNEEZREERED 3R K 0EM L TRELzE T A, BELELOBMIS T
WINEE mmERE LI N DRSNS 2 i T E 7D, 2RI RINOZEN D ET B EmA R 5Nz, RE LT
KB THZHHEEND D, SR LEZBADRETH S,

—J, TR HEELAREKFEEEINC XML, KIEORNME D RIS 2 0B TRl T3 L TN TWnb
(1 Z.1X Marone et al., 1991, PPPIEIC X ATHESRICIE T L — MEBNC X ZMUARRER DL EENZ T L BEEBLT,
EHIT 1 REEEE N A TR AR EE R O S B O N KRN 2B LIz & T A, BAFIERIT/NE LX)
B RZ XK SHIHTZ 2 2 Db o Tz, FRERERINCIE DN 2 20134 10 HA 5 12 A & TOJEE &I DR H)
THBE, BmmEETREH DA EEZRLTWREDD, £72 /A4 XLV ROEETHO, S%0M
MZETEFEL AT RE N D S,

HRIFHT X 28T — 2DV TIE, —RICKERPFHLZHEOREEE H - T, By AREL LOREHZ L Db dh
BHSERZ S EIIRETH D, BELEIOERETE, SROAITEENICEET 3 & Bbn s ERNZLIEE
DETARENZV, —J7, 2013FE 1 AURRKICREL THNBERKEDD VLP I > 22 bMERIGI TEIZA 5N TED,
JE HABRDRE FE OIEBI A LI IR I ER S X 2R s & [FRRICEFR A mZ M0 TW5S, E5IC, TIN5 OKHELE)
WS T U TR B R 5 ramp BN ZEFA RSN 2558 H D, VLP OFEEELZEZ S L TEELEEZ NS,

SE R

Boehm et al. (2006) GRL, 33, L07304, doi:10.1029/2005GL025546.

HiRT - fth (2011) 20114F JpGU KA.
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ST (2013)  http://www.seisvol.kishou.go.jp/tokyo/STOCK/kaisetsu/CCPVE/shiryo/ 1271806 2. pdf
Marone et al. (1991), JGR, 96, 8441-8452.
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The acceleration episode of the back-arc rifting in the lzu-Bonin Arc possibly triggered
by a remote earthquake in 2004
The acceleration episode of the back-arc rifting in the lzu-Bonin Arc possibly triggered
by a remote earthquake in 2004

ARISA, Deasy* ; HEKI, Kosukée
ARISA, Deasy* ; HEKI, Kosukée

! Department of Natural History Sciences, Faculty of Science, Hokkaido University
! Department of Natural History Sciences, Faculty of Science, Hokkaido University

The Izu-Ogasawara (Bonin)-Mariana Island arc lies along the convergent boundary between the subducting Pacific plate (PA
and the overriding Philippine Sea plate (PH) in the western Pacific. Nishimura (2011) found that the back-arc rifting goes on
behind the Izu arc by studying the horizontal velocities of GNSS stations on the Izu Islands. Here we show that this rifting has
accelerated in 2004 using GNSS data at stations such as Aogashima, Hachijojima, Mikurajima, Shikinejima, and Nijima (we
excluded stations in the Miyake Island because of the volcanic deformation).

The back-arc rifting behind the Izu islands can be seen as the increasing distance between stations in the Izu Islands (they &
located to the east of the rifting axis) and stations located in the stable part of PH, e.g. Minami- and Kita-Daito islands. We found
that their movement showed clear acceleration around the third quarter of 2004. Such an accelerated eastward movement col
be interpreted not only as the acceleration of the back-arc rifting, but also as the trenchward movement of the arc due to a slo
slip episode at the PH-PA boundary.

We first rule out the second possibility by constraining the onset time of the acceleration episode, and by correlating it with
other inter-plate earthquakes in the PH-PA boundary. There was an inter-plate earthquake occurred on May 29, 2004 (M6.5)
the PA-PH boundary just to the south of the Boso-oki triple junction. However, the time series clearly lacked the jump which
should mark the onset of the eastward slow movement. Moreover, the additional velocity vectors do not converge to the epicente
and the onset time that minimizes the post-fit residual is significantly later than May. We therefore conclude that the accelerate
eastward movement started in 2004 was not due to the afterslip of the interplate earthquake in May.

We found that the onset time coincides with the occurrence of the September 5, 2004, Kii-Hanto-oki, September 5, 2004
earthquake (M7.4), which occurred in the PH slab subducting at the Nankai Trough off the Kii Peninsula. We found that
the accelerated movement vectors of these islands are almost parallel with each other, and perpendicular to the rift axis. W
hypothesize that the seismic wave radiated from the epicenter of this earthquake dynamically triggered the acceleration of th
back arc opening in the Izu Arc.

F—7— F: GPS, GNSS, Izu-Bonin Arc, time series, back-arc opening, acceleration
Keywords: GPS, GNSS, Izu-Bonin Arc, time series, back-arc opening, acceleration
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GPSZENLH L 5 HEE U 7z RS HR O DRI G & EEN Rl _
Subsurface structure and slip pattern of the Median Tectonic Line, SW Japan inferrec
from GPS displacement rate field

KU Th8E7- 1 s EHEH: BRI 1 — & 686 2 k) £ 2
EDAGAWA, Nobukd ; TABEI, Takad* ; ICHITANI, Shozu? ; NAKAMURA, Yasuhiko?

SRR, 2 IR R B Ee & N B AR A2 2R
lFac. Science, Kochi Univ2Grad. School Int. Arts Sciences, Kochi Univ.

PHES H A Z SRPGIC HEWT S 2 rh I GERR (MTL) 1, MR T 7181357 0V BT L— FORDILHAARITIER T
DERTNWIE T, TUrHARZIVE ENFICHEIT 2. I T L— MILFIARIC K % ILPG-m 35 R O TR i 2 521
BIND, MTL ZEICHRE 71y 21 U Th MM IS IUERI L, Al A Y NN—EFK L TW5. 5 Lzl
RGO, RN T 7B % 7 L— MERE EOBESMHEICHA, MTL WiEmEORE & EE D E R
B &S, AT, MTL IZZNESDRERICHNBEE MR O REZS | &SR EE L TEb, MEKEY X5
FHOHED S & BEEZEHNRTH 5.

4 E G GEONETAMi5Ed % MTL K% GPSEIIZFE L, 7' L— FIhkAR DR R R U250
M S, MTL Jtfll i 20-30kmD IS S/ N OFEE OER HMFIET 5 C & 27~ L7z (Tabei et al., 2002)
CNZFHHT 572, MTL BEAOHMEREIILUERITH % &0 5 AHEHIEEE R (Ito et al., 1996Yx V>, JLERIL
oW EmE O FEEE IS kmETHEE L, ZNXOEHBTERNARTNDEZ TR LWV ET IV ERBLE. O
ETIVCTHELOER G Z 5 LFHHATE5E00, EREm EOMBEE T NEE & WS, NG OBEN B IENE
EMRERG DS T2, EHIC, MTL JbMOE T, i, SHEE clEEAREmN oG TN A= X LZ2R
THIED MTL & FAFITHIRICHA L (AR - [H, 2007) MTL OHE k L—Z2A0dtEREE L B E LAV, &5 L/
READMEIAICIE MTL JLI T OHGRZA BN BLAINEE TH 50, WA WHEOFEIC X D GEONETHMIMZE XK. £ T,
TNEEHTEST 2 HWT, Bkl ZORNCET 3 550 GPSHIkHEIHIMZRRE L, 20104 11 H X 0 BlZFEEL T 5.

MTL BERAOJEREE &, MTL OJLNSE# A 2 & ARET N A ) = A LOHES RO 5 Z2#HT 28D L LT,
LUF OEENZNE T IVZIRET . JUER L7z MTL Wigmmo FBNIC, MTL & PATICEROSREAARES N8 D T
U, WiEmAEE Lo/ OMxHEE 2 08 LU CIHE T 2 2 & T, ke UTEEEL OB ZILKT 5. 5
IR E DEIR D A DO PATIMIEZARGE Uiz, 71y Z3EED VAIHYS T 2 IO RIBEEZSWEICS 2, ZNE
NHIEZZENGE Ty Z7HEIIZ SRS 3 &, LIROMERINIEIC X % EBEH L IRIF RSO ENMESNT-.

755, 201 LEEHUILH T ACEPEHE O FE D PN RS H A DHIREZ G IT LT B J % 72, GEONET 57451
D F3fifZz FV T HIER] (20064 1 H-20094 12 H) & H#liFE#% (20114F 3 A-20134F 7 A) O HE 2B Uiz,
EHOZBIGIIHILHIC 1-4 cmlyrOJLEOEE N EE L TH Y, BEEChmD S fROTANRD5NS. LML,
74 VEVHET L — b OILHARICTHE D JLPE-r BT M O EMESFICE B R 2 bIEEED 5 iz,

F—U— R hIREEERL, #ifE b2 7, GPS M Zs s
Keywords: Median Tectonic Line, Nankai Trough, GPS, Deformation
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PRG350 5 GPSHEf R _
Continuous GPS observation in northern part of Nansei Islands

HHRE I 5 JURIEUTEL 2 P fiF—BB 2 2k FZ 2
NAKAO, Shigeru* ; YAKIWARA, Hiroshi? ; HIRANO, Shuichird ; GOTO, Kazuhikd

LIRS RSB AR, 2 I S e v Sl = A L
LGSSE, Kagoshima Univ NOEV, Kagoshima Univ.

GEONET, which is a nationwide GPS observation in Japan cover on all over Japan. However, there is a GEONET site in
Toshima-mura which is located in northern part of Nansei Islands. This region is defined the boundary between Northern an
Central part of Ryukyu arc (Nishimura et al., 2004). It is not clear that where is the boundary because there is almost no GP
site. Goto (2013) concluded that the great earthquake occurred in 1911 is the interpolate event in this region. We set up th
continuous GPS in islands of this region due to observe crustal deformation in this region.

In Akuseki Island (AKSK), Takarajima (TAKR) and Kuchinoshima (KCHI), continuous GPS (CGPS) observation started in
March 2007, July 2007 and September 2010, respectively. CGPS set up on Gajyajima (GJYA) and Ujishima (UJIS), where is
deserted island, in May 2009. CGPS in Yokoatejima (YKAT) started in September 2013. Data is recorded at CGPS sites. Electri
power system at GJYA, UJIS and YKAT is composed of batteries and photovoltaic cells.

Bernese GPS Software ver. 5.0 are used with IGS precise ephemerides and IERS rotation parameters. We also estima
tropospheric delays every hour and their horizontal gradients every six hours.

The short-term repeatabilites are from 1.6 to 3.0 mm in horizontal component and from 6.5 to 7.9 mm in vertical components.
These observation is expected to make contribution to resolve rigid movement and crustal deformation in this region.
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;-T}%iﬁa-ﬁm L—R7Z2 W 2 ¥ 27 OFFFEHEIC I 5 Mg ZZ 8 Ofi i & 2 D34
ZALIZDNT

The detection of crustal deformation associated with earthquake swarm in Tanzania ok
served by SAR

B 8 s R IEAT
HIMEMATSU, Yuji'* ; FURUYA, Masatd

VARHRE R AR B FE R
IGraduate School of Science, Hokkaido University

W77 AR, B THET 2 7L — MERD S 28D RO TH 5. T OIS ERFEICERIE em BEK Ut
G, BETEBICEREDDKIT AL ENTWS. £, OISR TRABBEOMERNITEHIMNERICHEON, £
FTC Wi KILDMFEIET .

20074 7 HIC 2 =7 I Tk Mwb.9 OHIEEZ BB REFIENFAE L, BXZ 2 7 Hlcbiz> Thil 7z, Global
CMT ORERICK D &, TORPHIEDOMIC M>5DHIEIX 8[HIFAELTED, ZTNHIEWINE IEWEROHETHS.
FI-RPRHED G E > T 1ERBICE, EBFEICEY Oldoinyo Lengai ek Z ik, BEFHIZEAMR ST DWW T EEICHE
i 7 5 ek 2 Uz,

Biggs et al.(2009,2013F 1. Fi< C /N RE TH % ENVISAT/ASAR O T — ZITHE DWW THRERFIN /R FEFEHIE &
Oldoinyo LengaiDME I ¥ 5 iR Z Szt Uiz, LA LAY Ty PRSI TE TVWARVWERED D, 77—
EAWRELTOBHEEEHZ. WINE Descendingd BDT— R TH 5 1=é, HFREBHOFEMZ R TE TWhizwna]
REMEND 5. 2T TAMIETIE, KOMHT Iy THEGERREDS A /7 aliZzHNT0wa L XY RERETH S
ALOS/PALSAR ™ Ascending® DescendingD 7 — % % i\ CHIGRZ G DR #2175 7z.

AHIZEOHMZ, BEFRHEIC RS g oMt 217, ZOHRZES % X 0 FHMCEiT 2 oI kEe T L2 #E
ETBHTET, FEHDO T L— MEFICE T 2HREF D X 1 = X L7ZfRIHT 2 FHh 0 21552 & Th 5.

Ascendingt DescendingD INSAR I X 2 ffbid, JLR—FERAMICOUT 20 LIz A bR, < OBz
WAL — FEES NS HER T B HGRA B DI S M in o 7. T OMGFREBOZEMAT )/ S 2 —10%, /7 7V K Hhyk
RKLUTWBAHMEIFIEF KT S. & 5HIC Azimuth OffsetDfE I, LR U 7zfEEDORMICEH L TW\WA T & Z/RLT
W5, LLED 3 DOERZHWT 3R 2R Tz, ThFE L7z TlE, BB ISR 62emDTLRE & p pe 577 1)
ICIRAK 33cmOIKERB BN A DN, TN 2B EHEOEBM T, D9 MakEE & I0rh —EH7 A\ 50emA2fE DK FEFE)
NHLNT.

NS DOEH) ZFEMCHIAT 57010, PR —#MEAZ0E U THiEE TV ZHEE Uiz, WilgRIRO#-EE 2 5
B9 57D, ZAIEOBVEWVERL HWIZIEFHEEEE TV ZHE Lz, RO 5NTz 3TUTEN & T DA, [5R
BThaT I T, KD ERELD 2KOWEZ BV .

INSARIC &K > THROLNAMNEZHHT 2 WD T RO B2 A VN—T 3 URITIC K > TRz, wWInolifEs
27 AkmDEE TR CEEDOTXY 8&2/R L, Strike FIAICIEEIRK 75cm Dip AIAICIERK ImDIT XD fmEZ2Rm L. Z
DTN EMSHRONS MR, Bz RFHHT2EDTHS.

HEE LTMEET VIS K % E— X2 b OfiEflE (Geodetic Moment: GM)IBEFEHIFE TR E Nz E— X 7 Mighta
(Seismic Moment: SM¥z_E[E1D, ZDHt (SMIGM) X 37.2% L7557z, TOMEA/NEWVIE EJEHEEOHIFRZEEINZ <
RELECEZRLTWA.

BErhEE R HRIHIC Oldoinyo LengaiE A L, INSARICE > TH, T OWLAGEENCLES HyRZ# & Mt S niz.
FEFE LA & OBEMIC DWW TSR IT 2 T ETH 5.

F—U— F: T SAR, M2 E), B 7V AT, TERHIEE, KRR, 2 o ¥=7
Keywords: INSAR, Crutal deformation, East Africa rift valley, Earthquake swarm, Continental techtonics, Tanzania
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ERBAIT L — & —THE X 7z 20094 CinchonatizZZ (Mw6.1, 1 A Z U 1) IS S Hijkzs

BewEesr) T
Coseismic Deformation Detected by SAR and Fault Source Modeling of the 2009 Cin-

chona Earthquake (Mw6.1), Costa Rica

HERS SRR 2 AT
UMEMURA, Shutard* ; FURUYA, Masatd

L IRE R ARG E B F IR LR A I
I Department of Natural History Sciences, Hokkaido University

20094 1 A 8 HICHKa A XY 1T Mw6.1 DIRWVHIEEDFEAE L 7z, Cinchonatiiz & FEEXN 2 T OHEIZZEDOHid X
DEFIER U, 208 EDOIEEE BT RKELRYE L 755 2. Hiricid NNW-SSEEM D Angel-Vara Blancdfifg@h % 0,
ZTHNHVEIEWEZ & H#EE T Nz (Montero et al., 2009)IZEFEED 4 HT% (20094 1 A 12 H) I ERD 5 6km PHICfi7iE
I % PoaskIliHY LAESDITHE A LTz (VEIL). TDkilid 20064E1C 10 45D DA U T LUERIEBIIN A REEN N T
Wz, RBFZE T E & A LD BIRM:Z IR 5—4: & LT, ALOS/IPALSARD 7 — & 7% I\ T HER GRS 2 M H L,
INSAR 7— 2 72T 2 WiEE 7 L2 ERk L Tz,

AWZETld ALOS/PALSAR OILTT#1E (path162, framel190y 1 7#/LiE (path465, frame3410p 57— Xzl /=, HifE
R OHHIEIC ASTER GDEMOEUELEE 7 )V 7%, SAR 7 — Z Of#fTIc Id Gamma Remote Sensidgy 7 k= z.
THUHICBOTIEIRE S A ADREETo Tz, WiEEZRERD T — 2 EEDOEEICIE Meade(2007)C/ IS N TV 3
MR R (A 2 lOE L 7z triangular dislocation elements & 2 ZEN Ot 2 27 V) 7 s &R L 1-.

INSAR it DFER, LA TiE THA 20em, ff T#LE Tk 22em O HIEERHHIRZZE)IC X % LOS(Line of SightyZE (1A 8
HoENTZ. WEET NV Z NS AT Y RIS —TH L& T A, strike/diph’ 133/65, 15 T D rakeh’-163 DWifg TEN 7z 5
F T E /2. 23 Angel-Vala Blancdlffg & 1338 5 Wi/ ST A—2—TH 0, KAWEDNERE E->TcLEZ 5N 5.
X7z, WiEEE)IC X > T PoaskILDE FOFEHHEIM L 72, T OFEHZLHIEKIC E S BT 2 h, & 5755 iEimh g
Ths.

F—7— F: InSAR, HEF AL B, Wig €7V, 3 A% ) 7
Keywords: INSAR, Coseismic Deformation, Fault Source Model, Costa Rica
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ﬂé%%‘?*@?ﬁ%%b: X5 EBERMAWEREICB TS 7Y =710 Oh#EA XY
2010-201

An acceleration event of creeping slip detected by precise leveling survey at the centre
part of the Longitudinal valle

Kl HEZ 1 #8% {314 2+ ; Lin Cheng-Hong ; Chen Wen-Shah; Lin Jui-Jert ; /)1 l1#F 4 ; FIH #2581 /MR i
MURASE, Masayuki ; MATSUTA, Nobuhis&* ; LIN, Cheng-hong ; CHEN, Wen-shah; LIN, Jui-jer? ; NISHIKAWA, Yuka*
; WADA, Erika! ; KOIZUMI, Naoji®

U HAKRASIEARR R S A7 LR ERL, 2 2 R RSB A TR, 3 iR e e iR A 28 (T EREGE), ¢ B
BIERE (THERERD), © EEBIH ST

! Department of Geosystem, College of Humanities and Sciences, NIHON Univé@iggduate School of Environmental Stud-
ies, Nagoya University?Institute of Earth Sciences, Academia Sinithational Taiwan University The National Institute of
Advanced Industrial Science and Technology

Precise levelling surveys were conducted across the central Longitudinal Valley Fault, eastern Taiwan, to understand the defo
mation of the transition zone between the stable fault creep area and the locked area, which maybe correspond to an asperity.
order to investigate the surface relationship between the fault creep area and the geological condition of the transition zone, w
established levelling routes in the Yuli, and Chike-san areas. The Yuli area forms the geological boundary of the Lichi Melange
Formation, which is composed of chaotic mudstones containing numerous exotic blocks of various sizes and lithologies. Alonc
the Yuli route, located on the Lichi Melange, an uplift rate of 30 mm/yr was detected during the period 2010-2013, suggesting
that aseismic fault creep might be continuing with long-term stability. Along the Chike-san route, located on no Lichi Melange, a
vertical deformation rate of 8 mm/yr, 40mm/yr, and 20mm/yr were detected in the period 2010-2011, 2011-2012, and 2012-2013
respectively.

The creep slip distribution was estimated by using a two-dimensional single-fault model proposed at Chike-san in the perioc
2012-2013. Large slip rates were estimated at 4-5 km of the fault plane. At the previous periods 2010-2011 and 2011-2012
relatively large slip rates were estimated at two parts of the fault plane-one at a depth of about 1.5 km and another at a depth
4-5 km-. We believe that the acceleration event of creeping slip was continued at the depth of 4-5 km in the period 2012-2013
The northern limit of the stable creep area may be the Yuli area. The episodic creep event occurred in the transition zone betwec
the stable fault creep area and the asperity area. The boundary between the stable creep area and the episodic creep are
consistent with the geological boundary of the Lichi Melange Formation.

F—TU—F: GHHERWTE, 7V — 7, KK
Keywords: Taiwan, Longitudinal valley fault, precise leveling survey, aseismic creep motion
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IV A A 7 IENEIS 12D EmE TR AL W HEER D35
Internal stress changes due to point dislocations in a spherlcal earth

HA 1 KRR (ST !
TAKAGI, Yu'* ; OKUBO, Shuhei

VR EURSA R WSS AT

LEarthquake Research Institute, The University of Tokyo

HIEBIC K> THET R INIZELR EONTERIE, — PR AE 7 VIS DWW T Okada (1992)c K> T > 7V
MOFERBIETRENTZ, TO—RHEREE T VX, 2, HERO THHEMER 2E2 % EToREZ5X %
A CFFOFEICHWENS R E, BHERLIDSETHEDODNTED, HEBEOMBBICEI L TE ik, —/4. BEXHEICHES
IR S Z bR ED T a— N VAEZEIE. X D BENAMHERE TV CH BN E TV CHET 208N H 5, Sun
and Okubo (1993 ERAFRET IV T, FHERIC K > TEU B HEDEMRENZL OB LTz, L L, WD
TIRZEMNT DV TIE. ERFRE T IV TR S NENE R, Zhud. FENR SR RENTWS DD (Takeuchi and
Saito, 1972, EBRICEHEL L9 LI 2 L WENE U B2 TH 5, T TAWIE T, BRUFHFET VT, HERICE >
THELCHNHER 25t R T 2 FE2RE L. BBRICGHEZTT> T2,

AFEETIE, LLFOMIZDOWVTIHRR S,

) WEHEEZHRET 572D DO FEORE,

i) RN ) > T 2 — R IER S DOFE R & ARIFZE TR S N —HERDFER & DL,

i)  PREM®DX 5 ZERIEE T )V COERR,

—RRER & — R ISR OFE R Z B LEig S 5 & (i), BIA IR, TRE 32km DET Nl IC X - THE T 2 8E/51m 0
EEIGII TR, MEDOZED 10 BIC x5 AT, BIOZEZ A 10km, 20km, 30km TZNZFN 4%, 5%, 6.5ETH
5T Dm0tz (KD, 4EIZBBXZ 400kmTH D, HLHT AEETHIEE DK E O E X ICHYM T %,

X, — BBk & — RPN E & D72, TRE 32km DR NIKIEIC & - T4 U2 8E T mOEEIs 28 bz ik LTz,
ThAVERREREE, MEEAETIVRIOE (%) THB, /R k& HRERETNZTNBRIFOEES 2 10, 20, 30kmZEKJ,

F—U—F: NEDCHZE, BROUFRIER, ORI, E MG

Keywords: internal stress change, spherically symmetric earth, point dislocation, stratification
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GPSELEF 275 Uz GPS—55 2y X7 LT X % i AR Zs 8l o0 saifse e
Continuous measurements of ocean bottom crustal movements based on GPS-acous
system using GPS buoy

S pGZ o SFH SEE 2 Y b RS AT A ik IR P
IMADA, Naruyuki* ; TERADA, Yuk|h|ro2 SAKAUE, Hiromw? ; TADOKORO, Keiichi* ; KATO, Teruyuk?

U H kL, 2 SR, 3 B U, 4 A E R ABUREE A RE A LSt > 2 —, ° B A HIENE

At

IHitachi Zosen Corporation’Kochi National College of TechnologyNone, *Graduate School of Environmental Studies,
Nagoya University? Earthquake Research Institute, the University of Tokyo

GPS7 A Z 1M Uiz GPS—&8 X7 LD < g EEHIFR A B e B O 5B BTN DWW TR E S 5.

H4ld GPST A W THE Z B IICHAIS 5V A7 L2 L T&E /2. —/5, Spiesshic K-> TIREIN, HAD
i AR TS0 R THIFEDED 5N T X7z GPS—ZE 7% W T2 KR ZS B85 HA Tl s _E DN E TR DI IR
BE N T AICERE S NIz GPSZE WX EIDT TN TE 2. 201 VFERILH S ACE M EORE FZIF T D
&v&@ﬁ% RATEOEEMENRD TS NZD, SHOMEE LT, INE TOMRNEINS, X0k

HiFER A E BN 0D 72 8 OB O FARBHF N EE TH 5 T L AR S iz,

FADNFEM L T2 ORI Z 8 S Ul GPST A I R A BE G AU O BEEZ (Hhnd 1u, e EcHiRZ )
OEGIEFHIDTZ 13T THB. T T, GPST A I FEEE 7 ik U C g E R A o0 e B o v REM: 2 M
I BHER T T2, FFIPE I 13kmICiRE LTz GPSHEEEH 2 W = T 3280, 20134 8 Hh S E A
R /57 35km D GPSHET (B 1657 4) ZHWT 2 A HBOMEE IR Lz, T D GPSIEEIERIEN E DK
HINT26MmTHBHT M5, 74D 3HLOWFEICKEL FFEEOHEZHBEICH L TEE NS VAR X —72hk
B, WMERICRELZ3 /e T A ORI, 7 OflmOdEm FCE2EZN4 (81 10kH2) Z&iE L, PSK
Zii%e UTe 5 R0 M RYEHZHWT LTy —7 v IVciEZET 5 N Tiro 7.

BB NI T — 2O ThH o, 2 ABOT— 2 BSR4 OEEMHOME D R LikzE, 74 O#FEIc K
BHEEFICOWTOFEMRERZ S Uiz, BIEAAREICIZEHR RO GPST A A3 1 5 BB SN T30,
5% GPST A 2 X HICIERIL, O FIIEL H & T g - A B O g i s Bt AYATE & 7 U H ARSI IS D it 25 8l
R DRSNS TR R ﬁ%%#ﬁ%f%%&% TN, WEEND 100kmZz 8 2 % ME TOWFH A B EH O
ATHEMEIC DWW T OFMINERENEIC 7 U 7 ENTWE D, TADS5DT—ZDIERICE U TR XM 0@ ER ENHE
THO, WFHZE N ORGSR 2 H DB T2 7 — 28ME DA DORGHT & RBRIC K 2RV EHTH A 5 &
FENns.
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Pk @KK&D‘%?%%E@%%&%B%ﬁ%ki%@% — RORHER AT

FERTHIEL D NNW Wi D17
Movement of a fault arlsed by a pumping or a spring water and its understanding by

poroelasticity -a case of NNW fault-

ARl Y R BRI Y
ISHII, Hiroshi'* ; ASAI, Yasuhird

! SRR
'TRIES, ADEP

R ERIEIIZE T TGRSR 7 R —)L Cathel nT fE A ia S BIEEE RIS IR Z IR L 05, BIfE, WIZERTEL
D 10kmPY /5 ORI 15 AT OFEH AR 7 R—) )V Z G L, HFRZH0M FKOIRZ WA E 2TV, kb
ROWARY R—)IVOHE X 1030mTdH %,

HERERPAIZEAT OV < TR T IWTZEHFERE (JAEA) DER 6.5m & 4.5mDZFNZNTAIYT & BT hT7% il
LTHED., BEEE 500mIZELTWS, mirkilk 40miin s D VIUE AT — Y EHEN ST TEN - T 5,
T OANHIONE L ITIEAERET D NNW WiEWMEEL TV 5,

Hi Rk D Z8E) & HIERYFE 22 BT & ORE A FERORAE LS EFIH L THENTWS, ZThbid (1) WEr
DRT R—INT B THIKFEREITOR 7 R — )V IS BV % B2 b0k ZE b &8 - fiidt Uize (2) Yibiicsw
TRBWTR BRI FEA U TR D R 77 SR — VLI IS 3610 B TR L 0sk i 28 b 2 3 « fihir L 7z,

ZFOFERLIT O X S I mNE S Nz,

1. YHIPIC BT KDL FED R T R —)UIC BT 2 #H7KFERC K O TGR350fLODKNIIK T % HEEE 350mIic

RIE X NTEFHE NNW BEDERST MO8 729 % X5 RBIHIREREZ R LT,

2. BKDIEIKRHEKED TGR350fLDKNID EFICHE > TEERE 350mICiRIE & N7zEFHE NNW WiEHERGT ho
Fxzd 5K B REZ R U

3. HEREEICERE U 7o (diE - 0r R VRS (R 165m) 1CRE LTz et i3l Edh ik E 2 K L e T — 2 B R &R0,

4. MFRGEA & UTOBBRICEE DN T 2 OB O FKGEIE ZD X = XA LEFIHTE S —DDET )V

%ﬂ‘\ LTC

B & fRATRE SR OFEZ S T 5

F—T— B GRESAR Y R —) VB, K« 7K LIS, sl SokyRdh, BIBRGEIEIRIC K 2 Bk, ke Blifls IRt
Keywords: Deep borehole observation, Fault movement by spring and pumping water, Groundwater flow, Understand by poroe
lasticity, Continuously observable stressmeter
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[E R R EFE SRR O — O H R R—)VIs Rt DR - il —
Constructlon of Syobasama crustal activity observatory ’>Installat|on of Ishu -type bore-

hole stressmeter?

HH B Y At
ASAI, Yasuhird* ; ISHII, Hiroshi*

VRASAE N HIEE T RIRS S 7R B AR ERL AR SE T
1Tono Research Institute of Earthquake Science, Association for the Depvelopment of Earthquake Pred.

1. ZLCBIC
IR E R EIZET (MIU) ONZHTRFHELORHNC 1 5 KREFE/KOFE L FHEFLIC B 2K IC X > T, A
HEETH 5 HIEERE P ORBKEIC K E RZHNE L TWB, T OKEZEHMNERK L %> T MIU 2 5E) 0.5kmiiPH
P& T % P RIS (TGR35Q TGR165 & 7A@l (TRIES) BXU MIU ZHTAETHIA (STG100 STG200
STG300 Tl&, Huy&ILTT « & « Rl Hi SoKAL - AKE O BTG S HIEREY 2L D 100650, EOZ LA GFEERE N T
W5 BIZAXEH - A, IJPGU2013, MIU OEFCEILILEmDIZIFEEZ N OMERENH 5,

ZEAL ORI, Wi O AR TRIBUKEZLDNEC % & ZDA 2787 MAFRITES OB S OKAL KR ERICH B
N, o, e B EREECEAS NG, —J7. WEOILRMI OB TIEZ OFBIIKAL « KEBIC RSz
WSS, B ERECERICHE S NS, Wi OILHEMITKITEZENVEC 25 ATEREMETH S, T OBIIFEIRIE. Wikl
IKMEZFEOD, BIBKEZ(RIC X > T CT A B O MEZ T IEWiEIC B R R < ZDRABICRATWS T & Z/RL TV,

2. BISEOHM

MIU DJEPER) 1km I BEFEO IE B REETAE AR 7 R—) )V (SBS1107%E 110mfl) AdH %, SBS110DH R/ ECERIC
i MIU BB TROENS X5 BKEZFOREN RSN, LA LENS, KEZENHES RIS T « B2 bV ERERE
WKRATOWEHE S, RIS « BOBZETT> TOWERWTEDARHTH > 72, MIU VIHHREIOFENED X S I,
D, EDOHIFHE TRATWVASHOMAE - iigixiT5 T &2 HNE LT, HIBHERZEMIZEANE. 20134 12 A IEEEE
BUALSISHTE 100mZER 7 R — )V ORI Z BbG. 20144 2 A 3 HIREEHZED TV D, 2 AFICIE Y CTHRFEL
TR T R—=)VIE 152 R T R —)UFLERE O S HRIRAED B MERTICHRER - 3 U B Z G 2 TETH %,

ST T BN SR ORI L & et OBRIIEC SRS DV T DR ZIT I o

F—T— F: MBUKEZE, #EZSIE, BB RE DT, A H AR T R —IVIsTIE
Keywords: Pore pressure change, Elastic deformation, Mizunami Underground Research Laboratory, Ishii-type borehole stre:
meter
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