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RIS B L EMIREN DD H DT A AT > FRGEOMITE
Seasonal load variations, cGPS displacements, and crustal rigidity in Iceland

ra—7> Jde ey b HESEN 2 V=LY RV Y TLALRATA VL,
FAVART 4V T
DROUIN, Vincent ; HEKI, Kosuke* ; SIGMUNDSSON, Freysteinn; HREINSDOTTIR, Sigruh

VT AR YRR, 2 AGEIERY: B B AR
LUniversity of Iceland?Dept. Nat. Hist. Sci., Hokkaido Univ.

GNSSOFMIRIC LI LIE RS N2 FHIZ bR FEZ L EEEZE) &, MBRERTIAEOFHZLARRTH S
EMZW, BRI HARD FIC HAMHATHEE LT Ok & jPaRIHEE, T D% < DA REEREOZEID 5K T
W5 T EAHIS NS (Heki, Science 2001) 7z, HASIERIKICHZMT % & FEREDINCEKEZ b, HFEAEZ
fb. B2, X LOIKNEDFHIEHRABNCT 5 LT\ 5 T Db > TV (Heki, AGU Monograph 2014)
— B RPFILERD 7 L— EFICHIE T 57 A AT > R Th. FHi 7 iR 2SS & 75 O SRR 20 Grapenthin et
al. (GRL 2006 K> THRENTWV B, K TIET A ATV RIcH % EH Rz Z % ik GNSSEI S O LA E D 2R
ZAh B A 72 i/ NE R THEE Uy RS & OBE M2 \Te, 7oK EZ BRI 2 LJE O GNSSkH
DZENL S R ORI OISO 2G0T 5. aFMlId R XEEZSE DT &,

F—7— F: GNSS, GPS{F s 8, =iz (b, B mrE, Ml
Keywords: GNSS, GPS, annual crustal deformation, seasonal changes, snow load, crustal rigidity
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Fault source modeling of the October 28, 2008 earthquake sequence in Baluchistan, Pa
istan, using ALOS/PALSAR InSAR data
Fault source modeling of the October 28, 2008 earthquake sequence in Baluchistan, Pa
istan, using ALOS/PALSAR InSAR data

USMAN, Muhammad* ; FURUYA, Masatd
USMAN, Muhammad®* ; FURUYA, Masatd

'Hokkaido University
'Hokkaido University

The Quetta Syntaxis in the western Baluchistan, Pakistan, is formed as a result of oroclinal bend of the western mountail
belt and serves as a junction for different faults. As this area also lies close to the left lateral strike slip Chaman fault, which
is supposed to be marking the boundary between Indian and Eurasian plate, the resulting seismological behavior of this regin
becomes even more complex. In the region of Quetta Syntaxis, close to the fold and thrust belt of Suleiman and Kirthar range
and on 28 October 2008, there stroke an earthquake of magnitude 6.4 (Mw) which was followed by a doublet on the very nex
day. In association with these major events, there have been four more shocks, one foreshock and three aftershocks that h:
moment magnitude greater than 5.Here we use ALOS/PALSAR InSAR data sets from both ascending and descending orbits th
allow us to more completely detect the deformation signals around the epicentral region. On the basis of these data sets, v
propose a four-faults model that consists of two left lateral and two right lateral strike slips that also include some thrust slip.
We have thus confirmed the complex surface deformation signals even from the moderate-sized earthquake. Intra-plate crus
bending and shortening seem to be often accommodated as conjugate faulting without any single preferred fault orientation. W
also discuss two possible landslide areas along with the crustal deformation pattern.

F—7— F: ALOS/PALSAR data, Earthquake, Crustal Deformation, Source Modeling, Conjugate Faulting
Keywords: ALOS/PALSAR data, Earthquake, Crustal Deformation, Source Modeling, Conjugate Faulting
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Possible repeating slow slip events beneath the Bonin Islands
Possible repeating slow slip events beneath the Bonin Islands

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

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

Continuous global navigation satellite system (GNSS) data including the global positioning system (GPS) is one of the mos
powerful tools available for observation of Earth’s surface deformation. In particular, coseismic, postseismic, slow transient, anc
interseismic deformation have all been observed globally by GPS over the past two decades, especially in subduction zones.

Here, we are using the deformation data from GPS observations to understand the deformation due to the earthquakes, afters
and slow slip events in subduction zones around Japan, where geodetic data coverage is particularly dense. We are focusing
Bonin (Ogasawara) Islands Arc to understand its characteristic, especially the possibility of repeating Slow Slip Events (SSE)
Global positioning system (GPS) time series in Bonin Islands Arc reveal the possible existence of slow slip events (SSEs) at th
boundary between the Philippine Sea plate and Pacific plate.

Using data from this dense geodetic network operated by GSlI, there are several possible events look like SSE that have one-ye
recurrence, detected by stations in Hahajima and Chichijima islands. These SSEs were identified from January 1996 to Octob
2014 by GNSS time series offset monitoring and rupture modeling with a rectangular fault located on the subducting Philippine
Sea Plate. The detected SSEs were found to have a variety of characteristic recurrence intervals, magnitudes, durations, &
coincide or relate with other seismic activities.

Time-decaying constant of these slow slips are first estimated to obtain the northward, eastward and vertical components ¢
the ground deformation. Several methods are used to estimate the fault parameter including depth, dip, slip, strike, and width t
understand its consistency with the fault boundary geometry. This process is followed by modeling the rupture area during th
events and calculating the magnitude of these events based on geodetic approach.

These results lead us to further understanding about sequence of slow slip events in Bonin Islands Arc as a part of Philippin
Sea plate.

F—7— R: Slow Slip Event (SSE), Bonin Islands Arc, Ogasawara, GNSS, GPS
Keywords: Slow Slip Event (SSE), Bonin Islands Arc, Ogasawara, GNSS, GPS
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T4V EY « SVEFFEICHBITZ T L— MG & {7 a7 )
Plate Convergent Process and Block Motions in Mindanao, the Philippines

S R 1 FASE BRI 2 R O KR SO YR X 0
SHIOMI, Masahikd* ; TABEI, Takad ; OHKURA, Takahird ; KIMATA, Fumiaki* ; ITO, Taked

LSRR SAR AR AN M B AR AIZERE, 2 @RI A, 3 sURR 2 Liget > 2 —, 4 SORHEERIARFZET, 5 4
ERAE AL > 2 —

LGrad. School Int. Arts Sciences, Kochi Un®&Eac. Science, Kochi Univ¥Aso Volcanological Laboratory, Kyoto UniviTono
Research Institute of Earthquake Sciendgarthquake and Volcano Research Center, Nagoya Univ.

74U EVEBO TR SIS TNEFNT c VWS L—F (PHP) AV XS5 R L— b (SUP)HLH
AF, WEETI, EMINOEKRETZ 2V EVHENT ) EVR2tEmIUcHiLT05. 77 HEO NEERE
THZ T4V ECBOWTHIEKREY A7 FT 5 LRIFFICEETHEH, HADX S HREEIIMEC X 2 EH
AT EE i S TRV, Ohkuraetal. (2015), I VX FABICET % 2010-2014FIC K 72D GPSF v > RX—
T — 2 B R KRS 723k, 7 L— MURBOZ#kkZ a0 L7z, 2805 Tld PHPOTEAIAFICHE S fhlbit
MEDOENMERL, 51, HED D OB S MENEE TIERV. e L— MEBEZEDOH TIEFHT
=9, WEOHEE T Ty 7 ORIKES ZEATZRENECKE. TV EVHER, Z5 LTy 0T 5ER
Y. UL, Jiir N—2 g U279 I, HEETANERMEICH LT — 258, ZEREEe & A0
TH5.

AWZE T, FL— MEREOER, NERTAWEO TR, HEk7 -y 7 ONiEES) ik & 0 Bix 2 287 [F R
HET B TFEE LT, ~/Va7dEEy T H)a (MCMC) iEEE AT %, MCMC i4id, HERRICH DWW TELT 8
B2 5 2 KR RDIERIT 21TV, ST A= EHET 2 FETH 5. EFEHERIMNE THET S5 LN TE,
fROEFEER1GS T M TES. USGSHAET B AT TET )Vt PHPEESFRIOEIRZEE 80km % T 64 KODMEIE
EWETCRLIL, 74V EVKER ARORENETEH L. 7L— MEFRRO TR IO % 7 a— )T L—k
ETIVCHEED < PHP-SUPDFENHEBI /A, 7« VU ¥ VWEOZN 7z ikid (UCEE Uiz, XD R, Wi
ZADREDRRICH =D, PHP-SUPDAHXHEEREE D 110% kL 2 FHE TE SN TV 5 Wi THEZNALEE D 120%7%
FRE UTHRLUT.

fRFTOFER, PHPEESE OFE T L — NHIHEEHE S IEFERE O TN RAGHEEE 7. 72720, T L— 5
FHOEZED I VR F A+ OHFREEIHIC T T HFGIREL R, RRKTLEPMED 2297 30T 3 I1IEE k0. 58D
DRE 5% 70y 7 ONfiE#EE & LTINS, aisle Sl 7 oy ZERZKT 7 ¢V ¥ 2 WiEOEE)IE
TR%L, IVAFAEMEHCIRIERTOEENRENSEDICH L, JtEOR S X > b CIRAER 20 mmZzEi#EZ %3 E0 7
V=T ENT0S. TO7V—TdEIE, IHIdbFDOLA TETHEREI N7 ) —EiNGaWEZRL, 7«
VEVWIEDH 2557137 ) =TI K D EFINCEZRIML TWB T EHRBEINS.

F—T—F:MCMC, 7 1 U ¥ VIWifE, 7« U ¥ Vififil, X VX4 &, GPSE
Keywords: MCMC, Philippine fault, Philippine Trrench, Mindanao, GPS observation
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A 7 HARHC IS 5 JFHE MRS N b O | 20074 2 5" = 7 JLEB
Aseismic strike slip associated with the 2007 dike intrusion episode in Tanzania

B AL R A
HIMEMATSU, Yuji'* ; FURUYA, Masatd

VABEE R ER AR A
LGraduate School of Science, Hokkaido University

20074F 7 HICF F 1 Vil (Lake Natron)&E A TREFEHIEED AL, BXZ 2 HICD> Thi iz, ElE i< I
fiii& 9 % Oldoinyo Lengailil¥, BEFHHIENEC % 1 HARTTH % 20074 6 AICEERNEE A ZMmDTh, #EELDD
Ho1z 9 ATz > THSIBERINEEANNL 2 X5 1Cko7z. T OBRNEENIE, 20084 4 A X Tz,

Calais et al. (2008), Baer et al. (2008), Biggs et al. (2009,2@&), T OEFFHIEIT L S HRE ) %2 INSAR 7Z VTR
HL7zc BB LTWVS. 1751331 ENVISAT/ASAR(C-band)D Descendingd HD T — 2 & VW T Wiz, LA Lk
MO EMNED C-bandTIENHHD T > Ty BV T L <, ZMOARMNWRKEREHLTE T —XDRENELS. £
DescendingDHD 7 — X TlX, 1 DOHEEMFHOZEN R UNTICANDS T ENTERWVED, FHlELEEZ KD
BT ENTERV. ZTT, XhEWHED ALOS/PALSAR(L-band)D Ascendingé DescendingD 75— % Z 3 LIic,
Azimuth offsetdD 7—X &2 % T & THES 3 FMDOENEIARD SN, TNEOT—2ZHWVWE T & T, BEFHE
W9 3T DOHBEE 2 KD B T LMW TE .

kDB NTz 3GTENIE, RRNICIE T T —NURED K 5 22 Rm Uz, THhUd—miiz ) 7 M Bl 2 HigE
IS MG DO ZE) N2 —>ThH 5. LA L, HEMICMERE S RE, FROVEEE L HEED B K Z 48ecmE /KT
HEICEF LIz & THD. TNHOEHZFHINCHHIAT 2 AICHEET VOHEEZAA Tz, WiETTILOEN 5,
BigT N D ERDIRRE NI E— A Y FEDOBXZ 200z HH TS T ENHL MR- Tz, —HOBFHMED CMT
fRld, WINBIENENZRL TV e SIBEEDOE O WE T R L. XA VDB ANCE > TELKIL
Z{t (A CFR) & 7z, HiER TR T I X0 2tk d 2z LTz,

F—T—F:InSAR, X1 ZEA, JEHIEEN 9 XD, 57 7V Jy iy
Keywords: INSAR, dike intrusion, aseismic slip, East African Rift valley, relay ramp
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SUEZACIT A 5 1K B AL D A I B8RRI 72 - D CTHIEE & N ek kD22 b _
Permeability change estimated by using frequency property of the atmospheric effect o
groundwater discharge

) 2R 15 RER BOHE 2 /R 3 — 3
MUKAI, Atsushi'* ; OTSUKA, Shigeaki ; FUKUDA, Yoichi?

VIR BEPESEREIEHCAER, 2 P 2Bt R NSCEER, 3 B R 2B 2o Rt
INara Sangyo UniversityKobe Gakuin University?Graduate School of Science, Kyoto Univ.

T U B D 7N HH i B =2 3 T ST O 2 BT O, HRE, ) 550mI/sDiF/KAECTW5S, T D/KE
FRKIC K > TREICZEL 5 L & Bic, RIS > TEIPIMICZEL T 5, BIlA I 201 1AL AR MRS
ETRICIE, #9750 % DFEKBOERDBIIE Nz, 1A - KK (2014)i&, /KD S BIHIZEA LT KEZ NS —X
TeH K2 ETIUEL, BIE Nk Z2 b K OHBUKEZLORERIT — 2 5 5 201 1F HA L ATtz
IS BRI Z L2 HEE UTe, #EE S NI HIEEER OB /KRR, HEni & XTI 20 %D EAZR LTz, Ol
RIS BRI D LA, HEREHNC X > TRILABROBRICER S NI WRATZ DR LI2D Lic T ISR
B e E NI,

JELERR DB KIEDZACIE, KRBT TR, TOREREICE B ZRITT TN TRENS, KIFFRTIA,
I SR I R AT B AMER I 2 —ochll FAKRETIVICHEED N T, Bl E N7aiE/KEOKIEISE D 5 A
EROBKIEOREZL2HE LTc, TOET IV SR ENZTEKEOKILISERBONG, IR OSEZ LI
LTay fekEnz, AhoffRiiald, BKEE k LIFRERE S OTHIRY (kS) BT D, ZD7es, Tz
B E BN S KUEISE DS BERIEZ KD 2 T LI K> T, JALEROBEKIEDORIFEZLZHEET 2 N TE 5,

2001AELAREIC /S H i ERIN 22 "C15 B N7 I8 /K BRI & ph HiUT ARG O EAUEEBIIIEZ FRT TP L, ik
TRD LM 5 IF/KEDKEINE R ZF R LTz, TDEE, 20487 —% (85.3H) ZfEMiIX & L, ZN7Zz 2407 —% (10
H) § OR8N & ¥7ah 5 4 348X D RULISEFRIDJE B 2 R Tz, T D%, HKERZ L & XUEZ LD &V 2
9 0.5~7 HOJAHHIC B TRUEICERBD AR 24 Tidd, SMNTXEOFRE aDidZz#E Uiz, %
B ald 20114 S LR AT EMER DBKIC K 2 (5 DIRZ/R L, BERYIT — 2 ED St « KK (2014) DfEFTHEIR &
FRRIC, HUBICHES BKIED ERDHERES N, Tz, 20044FR0 O MRS O K & RHERHC & FRE a DK,
TIEbBEEKED LADALNS,

R alZHIEEZ) T <, BKORBEE 2T TV, TORMNZLIX, 20014ELEDIE & A EDIICBNT, 4
Rk EOFHNEZ(E L IEOHBIZR L TW0a, BKRICHBUKED LA T2 &ic k> T, BRADIDTHREAT
DI L7ZD LTEARMNED LA L TOWSAIREMENE A 5 N5,

F—U— R BKIE, KR, KEISE
Keywords: permeability, groundwater discharge, atmospheric effect
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HEER OE H AR 09 A 20114 AU B A EMIEE T ENE T RS Nz D

n?
How much was the interseismic strain released by the 2011 Tohoku-oki earthquake?

K Ho b R iy !
OHZONO, Makd* ; HASEMI, Akiko*

U ITE R

IFaculty of Science, Yamagata University

Bt IC BT, E A ER T % GEONET O H A (F3f#) 2> T, THE TEIIE N Tuizillizem
ICEFNIE O A 201 TERIL T ACEET B OB OO T A K > TENR IR E Nz ZEHEE Uz, KFEE
7 L— b eAr—y o 7L — F OUREFRIC B 2 AL 1E, EHEINCTEARAIME DR 2T TH D 0.1 ppmlyrd—
R —DHPRFNEEZE RO T ARG TH o7z, — 4T, 20LLF IS AR HIEE TSI A A\ OBEE R HESL D,
FRCERIOIW E T A0 10 ppmA—X—THE LTz, 19964 5 20024F DOHIFRZENHVE H R IR D U9 Ak
TRtk L TWVB EIREL T, ZORKTECT AHA/RSTHRICH L, HERHCECTEOTAZRD AL, BEEINT
wtaﬁabimk@afaMi&mMémn# Tz, ZORER, HALHTT OREER RS T, amﬁbglmo
EREESy, EIMITIE S0EMN D 1004FFEE Sy, & DICEIED S EEN 2B HARILE TR EEED S5 104FF8E5, Th
if*ﬁéﬂtl}ﬁ‘ﬁb‘%ﬁﬂléﬂﬁ;&73‘5}3573‘627307‘3. Hk ) 72 R — )V TR TH S &, t&%ﬂ%@@“‘?fﬁiﬁ%tt
RATOT AN @ > TRME Lz NS, Chid, EENERAKTZOT R, 47 LEHERRORAM
EUOTAHAOTEOME L —HLUENWDIELKEEEZ LN, TOEMDZFOHE TOMEBEFHFT 2 ENIC K>
& LN7EW. KIS, 201 LFE B AT REpiliEE R, NRE CTIEHETEEIDNEFRIL L 72 d 5. WZ@MR%*R

il TRERHENFRAE LGN, ERMNRRAKTECT R MR L, HERO S ANEMZ R G Lo 1.
BRI DR ETIEH 5D, b ORI, A%@%ﬂﬁf@@ﬁ&*ﬁﬁ&%%z6Lf%%£&@%rbt
cllicizb, Fie, HEPNFLEZ HOISNZLOHmIC, MHENGOTAGOZ (LE LTl LRz 52 %
T EMTELAReMZ/RT.
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201 LA SRt 7R EE ORI RRANIC K 2 288 DR

Characteristics of viscoelastic relaxation caused by the 2011 off the Pacific coast of To
hoku earthquake

TR 1 1+
SUITO, Hisashi*

VERmE  E R
LGSl of Japan

R 234F 3 A 11 FICHAE U7z b 5 AR A EE ORI T | Z i T KB R8N AP IC Bl S N T
W%, GEONETIC X o THRIZT N TV 2 RERO/KEEE I NI E TH 5, ETIEENTAETFERIGHZER < AEERT
BREE, ST NEED S HAHHANS U TETEBED LD > T b, LT, BERD S FUSEHT & bimE s Tk
DS N TV, —J7. BIEHTAFEINCRE SN TV S HE FRZETFIC X % g E R 2 BB T, s
BTN EOZMODERE N, WEEME TIEEHTM TR L [6 U<l EDZMABERIENTWS, RO -
FEENIOTNOGI & IFEDOH DB SN TN 5, RINEFORE A ZALICIE, RET RO ERESEMEEFOK
EL2DDANZALNH B, TODHH, RINTAND THIATE 2B0FHFE. MRBEEICH T 2 MR E OLH), K F
PEHI DR L & ST NFEDTERE TH O . DI - | FES) & B S PS8, JbiEE e OREIEEHT %
TEHWNHETH B, AR TIIMFIERANC X Z2ZHZBIFERFIFEIC KD D, ZOZFORMZIRET %,

FEBEREANC X A2 ENE. vV ML 2w YV EHER Y FIVORERDOERICKELS EAGENE T eV nh - Tz, 1B
PE= > MVOREMEARRNC & - T, P& OEH) & ARG [ &R SN, —J. Y MVY oy ORI
., RAEOZH LRI ERT U, #RiEE~ > MVORSTMERN & 13 E0Z#HTH 5, DF b, &I
VWA ECHIGER ZZ BN B i T O P[] & S UTERF O, e > BIVIC X 2RI X > ThlI &k SN, BEEoO
WAEOEHNCHERLIE, ¥ MV Y oy VOREEEEIIC X > ThERcEIN T3 EZI5NS, XV MYy
VICHARTHES > BIVORSERAV NS WG EIIE, P& OZNL & SRR D kg %, W~ > bV Ok,
PERNRENGEICIE, 2 MVT oy D OMBEMERRD BN & 75 0 . B & D2 & AR ORI 38U TR
WA HBT 5 5%, BTN TV AEHZERMICHIAT 5ICE,. Y MLy oy Y EES Y MVOMERDO T
HHNEETH 5,

F—T— R SR ER, ARENZSE), Kis IR

Keywords: Tohoku-oki Earthquake, Postseismic deformation, Viscoelastic relaxation
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Crustal tectonic stress and poroelastic relaxation of the Mw 9.1 tohoku earthquake
Crustal tectonic stress and poroelastic relaxation of the Mw 9.1 tohoku earthquake

PANUNTUN, Hidayat* ; MIYAZAKI, Shinichi!
PANUNTUN, Hidayat* ; MIYAZAKI, Shinichi

IGraduate School of Science, Kyoto University
LGraduate School of Science, Kyoto University

The Mw 9.1, Tohoku-oki earthquake has been investigated by many scientists. This earthquake produces changes in the stz
of strain and stress in the surrounding rupture area. Postseismic deformation following large earthquake including afterslip
viscoelastic relaxation, and pore fluid flow, further modify strain and stress near a fault. The migration of fluid after earthquake
from high-pressure area to low-pressure area modify stresses and pore pressure near fault and cause pore pressure changes i
surrounding rocks. This pore pressure changes are a part of coulomb stress calculation for fault interaction analysis.

By using various input of slip model, we calculate undrained coseismic pore pressure and coulomb stress change due to tt
earthquake (King, Stein, & Lin, 1994; Cocco & Rice, 2002) and its poroelastic relaxation by using green’s function proposed by
(Kalpna & Chander, 2000). The strain and stress due to slip on the fault are calculated by using analytical expression of (Okad:
1992) and consider stress-strain relation for an isotropic form of Hooke’s law, respectively. We find that pore pressure change
following the tohoku-oki earthquake is increased through relaxation in the dilatation region which further modified coseismic
coulomb stress in surrounding region. We estimates the pore pressure variation from the first 50 days following the tohokt
earthquake has change from 7.08 MPa to 2.62 MPa in the dilatation region, and in the compression region, it change from -9.3
MPa to -3.46 MPa.

F—77— F: pore pressure, poroelastic relaxation, coulomb stress
Keywords: pore pressure, poroelastic relaxation, coulomb stress
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IR 35 & OB E S R FRlED 515 5 N7z 201159 JUEHID A HRTHIEEIC K

S okZEBDZA b _

Change of groundwater behavior caused by 2011 Tohoku earthquake detected from po
pressure and gravity

AT TR il sz 2 A BB S 508 th— 4 i 0 Ohig A5 1
KINOSHITA, Chihiro'* ; KANO, Yasuyuk? ; TAMURA, Yoshiaki® ; IMANISHI, Yuichi* ; IKEDA, Hiroshi® ;
ITO, Hisad

VIR EGE AR, 2 s RSB SRS AR s 3 kiAo & > & —, 3 ENRSCE7KIR VLB BHRIFR, * 3R
FHEEDIILAR, © PR AFFIR AR & 1 > 2 —(RIRER Y

!Graduate School of Science, Kyoto UniversitReserch Center for Earthquake Prediction,Disaster Prevention Research In-
stitute, Kyoto University?National Astronomical Observatory of Japan, Mizusawa VLBI Observat@grthquake Research
Institute, The University of Tokyd,Cryogenic Division Research Facility Center, University of Tsukuba

g FRUL AR SR LT3R, Rat. BRIEH. L—8 —{hfEat. TRz & EARERRRE OB 42 B T Th N T
W3,

TSR AR ST e R T I 2E 2 > 2 — Tl 20054E0 S S LI 38U TRIBR/KIE & &UE O BRI 2470,
HIFEIC K Bl FAKZA L2 IR T W5, 20114F 3 A 11 FICHAE Uz Bt s ASEA i E O B I B IR EED 35 X 72 528
km THBICE b 5T, BHEEMBKEODIEINE Nz, TOMBEKERDBEH 2505, AL EHE
IC K> THITIITIKBEDEIRE NIz, B2 WK NRT K Ixo /e LW REIZ T2 T, Z DRGEED Tz DI E B DB K
L v RO

MIRRZK DS HIEREY IS & > TRBIICZ LS 2 Fh 6, HIEERTRICE T 2 WInEDOZEICER L, MWy 7 k
BAYTAP-G(Tamura et al, 1991 i\ TRIBR/KERLER D SRV IGE O 21T > 72 T DORR. M2 735 (JEHH:12.425F
) OHRMEH 22 Par 5 16 Pak BRI ISR L TV 2 EDN b o Tz, F7z 01570 (JEHH:25.82[5]) IC DWW T &,
DENENSZEND O AT AEEMNHIEEIC K > T SBOMEEMNE(L Lzl 2R d 25 L a7, C
DOFERZ FHINT., MYERIBRS PR KGOSO 5 SR O/KMILHRZ At -7 & T A, HIfB %, JLRCREMR
2B L7z £V SRR AE 5 N7z (Kinoshita et al., 2015)

DX HBEKMEEDNFERICAE T TS A5, MOBNT—2 TE MDD NRENSIET THS, T T,
FISELLNICRRE E N TV A BIGEE 1 CE D NI DV T E BIBUKE & FEEDOFEZ T 217> 72, B
RUERIIH FOREREDE(LE KT 5728, 21X, MBI X o T FKOBEINEEZICE Ul d, EOEICE L
NENZ 3T TH S, BEEEDFHIMBRKTEBHSD 5 2.5 kmD & TAINIE L, 2004FEh0 S EHIDFBE T
%o HESRIEIERIBRIKIE K O & HIERERY DHBRICEIN S 72, K 0 2 < D77 (Q1, M1, N253iil7x £) & HiZE w4 T Lbi
TRHRHENTES, — 5 THMILLELEEAFICBI 2EFEN L WD, ZOEENENEICKE EETLE0H [
HEH 5,

CTNFE TOBID S BRI AFRE I E% . EHIEH 10 p gallyearTID LTV 5 5 E T3, TOZE(E
&, RNZE 2 GUHTRAE) TIEFIATE 9, M FOBELIC KB AREEMERIE N T2 (S, 2014) AFEE
TIEHEBKHE & BHEEE /RO ISE ORI Z R U, AL AOFEMHEIC K > THER/KZEEIN ED K S I &k L
fein, FRTEBOKIIST A—2Z{LIC DN THET %,

F—T— R HRUKIE, BHREETIE SO, By

Keywords: pore pressure, superconducting gravimeter, Tohoku earthquake, Earth tide
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GPSEHIC TS < 201148 4 H 11 H 48 B ILIE b H1ZE (Mw6.6) D RE IS
Postseismic deformation of the 11 April 2011 Fukushima Hamadori (Mw=6.6) earth-
guake inferred from GPS observations

b B L EAR R 2 ik RZ 2 =T 5!
HORI, Kayakd ; AOKI, Yosuke’ ; KATO, Teruyuk?* ; MIYASHITA, Kaoru®

VIR E R A BB TR, 2 RGO B L
LGraduate School of Science and Engineering, Ibaraki Univef&igsthquake Research Institute, University of Tokyo

20114 3 H 11 FICFA U= b A REiiE (Mw9.0) ISR ARELHI 2>, TD—7r A% 201144 H
11 HICWh EH{HEORE 5km THA: L7z Mw6.6 OIEWERIMIZE (ESIRIE O #IFD) (&Rt 5 AR E O 4
BED—DELEZILNS,

IR IGE D #IEEBIC 5 MR BT INSAR 2 W B TIRIC K O . FElizlE €7 LR 5N T\ % (Kobayashi
et al.,2012: Fukushima et al.,20183). ALOS #iEH\E B IR O B ERIGEH 2121 Uiz 7zdic, SART—XZHWV
THRISRIGE D HEORNEBZEHT 5 C L IETE T, RMZHZEHIL T 50Dl GPSEMIRDOATH S, £ T,
AL Tld GPSELRIEZ W TR B IRIE O IO RN AE OB & ZD A W= A LZFIAT 5 C L ZHNE Lz,

AWFFETIE GPSEIAMEIE [E T HIEERE D F3 &IN5 &tz (i Uz, Z OBIIE 220513, EEREED
HBICPE S A2 Tld i < . I ASEREHE O RAE> 7 L— MES R E DTy JE#E EEINT
W5 Tz8, EERIEE D HEBOSNE S 2 ERIE RS T ENHREV,, BALHT AR A 5 R AT ATSE
THLD > TV AR SIRIE O HIFEIC X 2 H5REF O ZZMINRIAN D X 0 &1E 2 DISIREFICIAD > TWa s, Hik
TENE NZZN 572 8 S5 BCEL Lz IZ S ARV EE X, ZTOREICHIGT 5/37 A—2 L fEEIRIEE D HiEZD
RENZENCHES Wik R0 B2 RIRHCHEE T 2 kel dr Tz,

AWE TR BIRIGE O B OBKEERO T — 2 205, COMBOBENT—21cid (1) 7L— F#E#)ck
K9 % Zefiiic i —7xiEd), (2) Bt AR MR ORI H), (3) RERIGE D EORMEZIHHNZTEN TV S
EARET o Ko THIHIED D 5 Rl O B ORNAH) & Z DML 2 nEEd 2 080N H 5, RiC, wmERTGH
D HEDORNEF D A} = X L7 Kobayashi et al.(2012F X2 WiEHZEE - B Ik 2 Ik Lizim o7 1) —
TICKBEDIZEMRE LT, RENT RO DHAEHETE LTz, RIIZETIE. TNSDOHEERZ A 2N— 3 VBT DTk
EHAWT—EICHEE LTz,

FFHILH T A EPETHIEIC & £ 75 5 RIEF 2 ZEIC OV TOZHERTEL TITDTF— 2 6Ly e T A,
RS IR IGE O HIEE DR IUS OB SIS B W THEE A AN R SN T & b EERITE O EIC X 2 RZEHBIHIE
NTWA T &EHHBRIC R TN Tz,

B AP HIE ORI AT OV T, — XD SURE TOWEOZHAZ WG LD, ThH0E
FINCENT, BEREAEYEOWEEZSTH FOITXROEHLET ZUAANCETT LT b o7z, LHLED
5. Fid 4 HOETINCBOTHIBTAEFEMIEORNAT & L THAZHANERZ L5, mERIGED
HEORNAFOBREE £/ BR 58 REE-oTV B, TT T, ROSNIRIEH LEHEEE FRIEICHITTzE T
A, UFTHE=ZREBETENMELIZETIVDRETH S RO ENTz, FTz, ELEKIETHOKRKE I HRITRD
DIEMOIITTHEERE ARS8, 0T HO=REHDOT T IV THIER OIE & £ X 7% Kobayashi et al.(2012p
15f%, 3fGELEZTHiIz, TR, &/ EWEOWIEHRD ST RO DWIEEROBEATNCKEST 5 2 &> feh, —
F. 7 FHIETRON TV 210 EKTEREAOMBEICIRELKREFELENT Ebh oz, &/ EWiEE EOHEE D
NLETH % DB EDDIRN Tz T— 25 BT ETWEN > 2D TidEwh e Hisicnsg, —5., /¥
WrEIC BV TR TR BN X ROENTVEZDTR AV EHRENS, LT UCE X, REITRD OREEK
ld Kobayashi et al. (2012 & % H1FERF D9 XD sl & I3AHMI R FEEIC H 2 L HEE T NI, COMBRBEITHALLE D
RY K DIC, HERHC TR o F2EEDZ DMEONENIC I DEEINZE 7256 L, FhUCK > T, BRI XD ORI
JEAPICIRIBE L CWote, &EZ BT & TN ARETH %,

TOXSIT, MEBFEERORNZEIIRNTRDICK > THIDAEETH - e, HiBH —EMOT—2 % H
WCRIBEDfRM 21T o 12 & T A, BIED SEMOBIHSICE O TIERIITARDICE > TELFHHTERN Vo
Too Z T THIERMD S 25km X TAMEIE, ZNLIRZ Mt & e UC. HIEBREOWE N0 25 2 | Mg fnc s
WTEDXSRINEND ZMiTz, WITE#IX 30GPa Mt 7%Z 1 X 1018Pa s& 5 FERHIGERIC L T ldked TR i
REMET S L. BRDSEWBHSOZNZEMMNCHIHTE %, 2078, T OO FERHROM MR IZMD T
HKnWeEZ 5N,

T — K HRET), GPS RAVET), WIS
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}‘iirjj‘ﬁj{%% BERE 2 i A TeBOE /KR HS & % CO002fL NI AL C D IEHETR 122k D

gl

Measurements of a precise pressure in the C0002 borehole observatory using a mobi
pressure gauge

TR S I ST Nl i N e O Tie 1 7 S R v o 22 U B v N i
MACHIDA, Yuya'* ; ARAKI, Eiichiro® ; NISHIDA, Shuhet ; KIMURA, Toshinori* ; MATSUMOTO, Hiroyukit

" R B SRS
LJAMSTEC

In the Nankai Trough region, several large interplate earthquakes with magnitudes of 8 have occurred repeatedly due to
subduction of the Philippine Sea Plate beneath the Eurasian Plate at a rate of 4-6 cm/year. In this area, we deployed a lon
term borehole monitoring system (LTBMS) with pressure gauges (Paro-scientific Inc.8b7000-2 and 8b7000-1) into the C000Z
boreholes during the IODP expedition 332 in 2010 to understand a seismogenic process of large interplate earthquakes.
the C0002 boreholes, seafloor pressure measurements are continuously conducted since the deployment. The precise pres
measurement such as the detection of long-term crustal deformation is important in order to obtain geophysical knowledg
associated with the occurrence of large earthquakes. However, pressure measurements contain instrumental drifts in the sens
in addition to the pressure changes associated with a crustal deformations. Therefore a correction of the instrumental drift i
necessary to estimate precise measurements of the crustal deformation. We developed a mobile pressure gauges equipped
pressure holding system for the correction. The mobile pressure gauge has a crystal water pressure meter (Paroscientific I
410K) as a pressure sensor and is equipped with a pressure holding function due to a temperature control using a heater. Als
an electric valve control was adopted. These systems decrease a pressure variation throughout an observation. To estimate
accuracy of the pressure gauge, we measured a repeatability and hysteresis of the sensor. The repeatability of the sensor equip
with a pressure holding system is 1.3 hPa, while a repeatability of the sensors without a pressure holding system is 8.93. Thi
indicates that the pressure holding system improves the accuracy of the sensors. In this March, a calibration of the C000
pressure gauges is peformed in the KY15-05 by R/V Kaiyo (2015.3.973.29). In this presentation, we show preliminary results of
the cruise.
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GNSS7 — &2 h S HEE & N7z BRERAIN R Pa 5 oD Hiyek 22 6 :
Crustal Deformation in the Southwestern Ryukyu Arc Estimated from GNSS data

/NI PR 2 s VA st R 2
KOIKE, Toshiki* ; NISHIMURA, Takuya ; MIYAZAKI, Shin‘ichi 2

LUK EB SEWTSERT, * SRR AR AR AT SR

! Disaster Prevention Research Institute, Kyoto Univer$®raduate School of Science, Kyoto University

1.1xC®IC

FiBRiMEEpuEs O\E Ly - =di B 134ER] 12.5ecmE W0 S R FSHO 7 L— ki AA BEE LM iE S %
M b S T OEIIERIE ERET 7 F = AD RICH B.

FHEE Tld 7 L — MCRIEE DO D DI KHTEOFREN DR, KLHSNTWAKHIER 177140 )\E | L HiE
My 8.0F2)%) DA THS. ZD—/T, > & U= « JEHIEMEOZFESEHIEZ < & SN TH D ,Heki and
Kataoka (2008)CIE FAFIC—ED AT —RAY w TA Nk (SSB MRETN TV A .SSEFHANSHFEOEWZ A LA
7=V CHIE T ND Wi BIR TH 5.SSEZ 5 | S I WiEIXHRGE T 7 L— MR LICHE L TW0a EHEES
FANQAY-S

A sk T OFAERILL_E O PR 7 iR 28 81% Nishimura et al. (2004) *® Nakamura  (2004)7% & OJEATHIZEC K D W
KISEF) TR END T LDV REINTVS. TO 2 DDWIE TGk 5772 3 D070y ZJ THEILTEL, ThETh
MHNTICHEF LT3 & LTV a0, 71y 7O EREE I e T %7 % .Nishimura et al. (20040 /\E |1 « = 7 5t
HT1oO07ay e UGEEIL TW3 EHEE LT3, —J7, Nakamura (20041C1& AIC 7 W 72821100 \EE L /5
CEHEMGIEERS 7Oy 7 UCGERL TV LSRRI TV 5.

FEIR D X S TR A EE T E RO GNSSHEWETANE (GEONET I X 2B RZ W TR E N TWVa. L
I U AT 13 B C & © BIHILS D D Iz, HigE - SSE- [845 7% E MR EIZLITE D NERZETEIT DU T DD
TETWVENWEWVIMEEDD .

2. BT —2iconT

AL Tl Seah O BRBRaNm P52 0 Gt & U T, ERDOWZE THW SN TV 2% GEONETOEMAICH 4 A 20104
MHRE U \E LMD 4 51 (FARENOAHNE « KEENEE - BE) il HRZTIRIEOEHED 1 SzhinAx Cal
1350 GNSST—Z Z [ -,

£ 9 GNSSfiT 217> THUS LTz 7 — 2 5 HIEREHEDHEE %17 > 72 .GNSSHRHTIC 1, GIPSY 6. 20D #25 HMUHINT 1
(PPP ZHWWiz. iz, BHIFERICII AN BN A T2y b RGREM R EICKZHEENETEN TV 128, HAHx 1o
I T B7DICBEN R EDFRAZIRIT 5 e DM 2175 7.

A F 4 HERE U T8I D 2010460 5 20134E DT — 22 2 &, T—2HRIIL TV AR H > e Wi T 4
D SSEE AN ZZH)) S 2 — U HEHIE Nz,

ZTTHENT 4 DT —RDZF 5> TW5% 2010.24FEh 5 2012.69FE DA T, Nishimura et al. (20049 Wl {4 [=]#x &
FIVIP BETE UT-fs 3R & IS RO KFEZEAIAR 7 S IVO g% 17 1z,

3. FiR &R

Lz D#E IR, Nishimura et al.(2004D € 7 )L T3 BUE D HRAE) 2 i T & 37, BIHIMEO 2B 77 mE R & LR L <
RIGFHEI D IZ 72> T2 T Ebh o fo. TNUXFEATWIEOIIR D S BIfE X TORICHIARESET DR Z L LTz &
EZABNS. BE NTIKRFZERAND bV B2 IR ONED I & ZISHE > TEB TR D IS [l U, 28
BENRT DAV RTINS. T D78, TOMIBKOET) L H 2 FREMIKRETHI Y 5 T LN TE B &E X THIK
[EIFAEH) O A A Z — ik & BRI EEOHEE 217 - 7. T ORI, ICFZERIEANARIELIC &> TR HIIEN, A1 F—Hiddt
# 29.095/% - Hi#¥ 128.089%, [HlHL# [ d 6.675rad/Mync RIE E Nz, 7z, MIKEIEGES) & 13087 T 2 Bl s D 5L
FERZLICDOWT S T OO NERLTE 2 Bifif % IeOICEH R 21T o 72, NS DR M TEROFIC OV TIEERT
FELSHRETETETHD.

4.%L®
R 12.5cmE FEFICHEN T L— FIGSEEDHEE TN TIHE D SSER EABIHIE N TV AIEERIEIEEBIC B VT, &
13 55D GNSSEIHIES 2 -V THNT 217 - Tz, [AHUEIE B T 5 2 72 DB OB E MK - 720, N5 I Hi 7z
ICRRIE LTz 4 &, TERIZRITICH OV S N TR0 ERRZTOEHED 1 507 —2ZINA, HERZEE OFEIZH 5
icLrz.
Atk oD 2010.245 5 5 2012.6FFEDIKEZENL & Fef THFZE DORIARIELSES) T 7))V h SHEE S NB AN L DL 21715
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TeL TH, PR AR RS NIz, T D2, S1RIEHHANET & T £ TRIAEZ FIIT 2 C N TE 500, TzHHAR
R &A3INTZ T H 2 B D SR EZA L EDRREZ DD DV T Z2EDH TN TETH 5.

HEE
S EIOIEHTIC I E - PBED GEONET & iff LRI OB 7 — 2 2 S TV izltE £ Lk,

F—T— F: BBk, GNSS Jill{A=]#7
Keywords: Ryukyu trench, GNSS, Rigid block rotation
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BT O H N -~
Crustal deformation around Kikaijima

G B8 U AR SRR L B YRS —ER Y B R L RN R TR A 1

R RO L s KR R L O ANt

ITO, Taked* ; FURUMOTO, MuneyosHi; SAGIYA, Takeshl ; HORIKAWA, Shinichiro! ; OKUDA, Takasht ;
MATSUHIRO, Kenijiro' ; NOMURA, Shinichi ; YOKOI, Daiki' ; OMA, Toshiki® ; ITO, Kazuyd

R

I'Nagoya Univ

1. ZC®IC
FERIU SRR OFEREEN S 7 0 VT L— bR 2—53 7 7 L—F G L— 1)

D RICThkFAF, PERID S ZEIMEZDIER L TWB EEZENTWS. 1k, SO X S5 ik RFEED MRS
%7 L— MNHA OMFR I HRIER TR O MW EEZ SN TED, COXS ATt 7L — MO ZFHV & -
bhTwiz, L LAEDS, FAOT 7 b= AZFDEAMTHRAE Lz 20044 A N T « 7 V&< iR 20114F
HACHG AR E DR L, TR TOIRMAFRHT T M9 7 5 ZADMBEKMEN A9 2 i HElE 2 M3 % HEA D
BT EERLTWVAS. FDize, JHIZEN « HifgE - B ZHERENIZ 2 S - R mEklic B 2 EKHIEOFA:
DOAREMEDHFI N ETH 5.

2. RREAEDEZE L EREO &R
B/RARE - EREORMOTEREE T, HFURAROBIEOEIGEEDOHZE « B VIARMNETTLTE D, iRz m
WIS 5. R D SHEE S N5 SR BMEOREEE R, 2mm/yrOEEEZE > TED, @7 L— M
DEZEDEEZ IR L TS, E5IC, MFRIIND, KEBFGE X2 F A 100044 — 2 —ORF THEDEL TV
2H2RLTHD, (B) BEAMEONREEZRELTWS. INH2EMNT 2 K5I, AIREIET 191141 M8.0
DOHIENRELTHD, ZNLE M8 7T ADHIERIIHREL TIEMERE E N TWARWAHIEEENIITER TH 5.

3. GNSSHEIl & /KHENIERIC X 2 SRS O /S & Wl e

FRBRMEEICIEAZ U C 100kmZ i 2 % HIfR 2 iRIE 3 2 BN T X BT EREAERNEMYEDRFTOARTHS. i
IHCHE (EAS) 12T GNSSEIIZ 20134F 10 AN S L TH D 20144 6 HIc 7T —Z DN ZIT-> Tz, KRYE L4
FERKBEOVTHEEIZ-3.8 X 1078 W RETH D, BIEKGLEARBMD-25X 1078 lyr L ILigd 5 &, @/FEKEL
EREBMEIZERUIH S WVIE, BRLYEEREREMOSDEHRL TOSAEEENH . L LENS, BN E
RN DEFRZEORY SO KITEBI OB EEET NI LIZZ V. —7, ERENOMESO 51m & EE 72l &
T B4, ERENTKENRS 20140 3 H ~4 ST TEM L. SEIOKUERIEOHEE & 19974 9 H Dkis
ARG & Pk 2 & il ~K 1077 lyr OTEREDEIIIE Nz,

LA LGRS, EREIZHHEIAIIANEZ A5, FEl 2mmiBERE L T, CoMOKEOY—713ERE X
DEWENCH T EHHSNICIE -T2, TDT LI T L— MEROWEWGFT (EREMHT) £ THE%E L TWSAFEZ
RBELTWED, BERELEEKEOKEREMHEE TIREVGITE TOMEEZHIT2HIH LY. Ko T, BEES
DILFFIAFE O IARIAED T L— MR OBEDME DMk E2EET 2080 H 5 L EbNS.

F—T— RoKHENE, SRS, TL— MEAy 7 27, GNSSEI
Keywords: Leveling, Kikai Island, Interplate coupling, GNSS Observation
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GPSHE T — &2 K D AEE & N5 JUNHLT DO Ak S8
Strain rate field in Kyushu district estimated from GPS velocity data

P S L AR !
WATANABE, Tsuyoshi* ; OKUYAMA, Satoshi ; ASAMORI, Koichi'

YRR R SRR S 2 —

LJAEA, Tono Geoscience Center

PR HAR NICiE, 70V 2T L— MOk AAR, PUERLSHE T M8 7 5 ADHERIMIEE ) 100~1504 5 1 TH
EEETVS (Ando 1973. —J5, JUNHIG TIE, M7 7 5 A DOUFHERIMIEED 20~304FE A THE L T % (Yoshioka,
2007). F7z, BBAKETIE, Aa—2AV v IH 6~7EFATHELTWS (Ozawaetal., 2008 TN 5 DEWIE, [H
Ui - 57(%\@(%&&%(%’(%6@. JUNH T TD, TL— Fﬁ??ﬁ@@@%lio)Lb\%Jiﬂﬂéb (Hirose and Maeda,
2013, UTHOEM - 7o AN EEZ T LERLTWR EEZENS. 51, M T 705K (Nishimura
and Hashimoto, 2006%,, JUMNH OHFRZENS 2 MM S ¥ 2 BN TH %. Takayama and Yoshida (200), [F]7HEIKD
iR A B b e IS 9 B RIS DUV T, 1998~20024FIC Bl E M7z GPSIEE T — 2 K O Mt 217> /2. £ DTS
W&, bk 32° 13T GPSIHEE DR ICHK 5 mmlyrfEfE DML AENFEL, M5~6 7 F ADHIENEEL TN5 T
EEERT S LIS, TOEEAX, FETNEY AT, REETRELEEBEO XA XLREFTAMNTHZ C &
ZRU. LAL, R COX S BEMT Y 2269 2GRN EERED SN TWEL. cockld, C
DOHIFRE B AN L ORHMRICHIE LIz T L 2R/ LT WA, Fiz, SUNHSIE Bt 2 8#ZEL, 7
L— FILAAFIAE S I DA 5T, mimlc K2 IFHMEZ A U T4 alfHElE (Noda and Matsu'ura, 20204
+ FNCEZBND. Lizh>T, OUFTHEELGOEEMNNURE, YA RAI v IRT U v)b (WiEOBEEMEEK DL X

W DR ZiMiid s ETEEETHS EEZ LN, AWZETIE, JUNHDT T T LTV 3 B T E o5
NZEHSMIU, FROZ(CEHIET 272D DTEZMERT 5 721C, [FIFEE T OHIRAT) OEH) 2R Z 5 —0D H
1, ZEEOHEEZSE _OHME L, GPSHET—X X O 0T HEELOHEEETT- /2.

AWZE T, £9, ELHEEGO GPSHIEEHK (GEONET O F3f# (Fh)IlEh, 2009 7Zhic, 7> 7 )3, Hh
EBREOA 7w b, ERE - PHERZBRE U TFEEMDERE 2 RD Tz, HiWV T, Shenetal. (1996D /574 T, AN HE
KXOOTHEERHEE LIz, TTTIE, 1D0 GPSEIISITH U TESE 50 km NI & F N2 B s 0O 2N %

W TERNSOEE TO U T HsE xR, SR EARD U B g & MIAGEHED) 2 Ry —FEC X O#EE LTz, T 51,
B RRZE R L, B5N0THEEZ 20 km T LICHi LI Uz, fi#dicld, Takayama and Yoshida (2002)[A]
—DIEEHA N DI D RO T — 2 ZH Wz, TORE, HEE LI AMNHIS IS BT 2 B0 3,
AW T HHE N OO T HEEDO ARSI N T, LUFORENZED 5Nz,

(1) FER BRI & =R R sRER (ke 32° fhiL) WM T, 1R 50km T, 1.2 X 1077 /yr DVAWO T HidEZ
R, @OT HAHEEENEDENS.

(2) JUNAEER R O R R ek, ASTEERRDE CHRE R — L Z R L, Sl b 3 9 ICON TR HRI D I [A]
59 %. £, FEHEOTHREEE, 0.3~2.1X 10 yrET, Hcrh S ONTEDT

(3) JUMFEERIC I50F % Bk, HRALEE —Par v Sz R L, %ﬁﬂfﬂﬁjt@%ﬂﬂ”ﬁi}??}ﬁﬁ (13>< 107 7lyr) =IRY.

FER (1) THARTZBBAMEIC S LT, @09 A Mk Mg ZIE L, 5 mmlyr OFEEELEE 2 5 2 THEE
WoEsEHEL 2 &, RN SESHSkmETHMEE LTV AHERMES N, R (2) & 3)ICDWVTIiE, LEkic
N SHGRAE TH 2 LTINS 2D, TL— bDRIHARREINERZEE LI L 755, TNE 08
Rz 5F 2, 5%, XOEVEBDHRETHOT AEEHEBORNEZHET 2 L e 8ic, TL— MERTHRET SH
B EVIR BRI E O S A TR NAE I B ORI 2175

AWFFEE, R 26 FEHEUL RN E S F 2 THE R EIZ0E MMM RAf bR ) (BB EIR T L F—
IT) THRLNTEERO—EZHEH Lz,

F—T— R HRAH), 09 B, &0 9 s, JFHEZSE, JuNts, 7« Ve il T L— b
Keywords: crustal deformation, strain rate, high strain rate region, inelastic deformation, Kyushu district, Philippine Sea plate

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SSS31-P05 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

HASE fifll 5 K O IXEATT A O R 2 M LRk T OB s ad  —AiE

st b C ORI JRE G — . .

A Method of Field Research Incorporating the Results of the Surveying by GSIl and MLIT
- Gravity Profiles as an Example -

TEA FBi
RYOKI, Kunihiro'*

L SCHIRERL > X — - A TR
IFaculty of Electric and Electronics, Hyogo Polytechnic Center

1. BIE

HEE SO RHH IS £ O BIRSKEF 2 BT 5 72 DICIE I VA Z 11 5 HERRL 2 A AR R CH 5, Z OFfE A
9 B PN EEHROBIFILHADEDTH O, #HH TOMELFEICENTEINZERT ST LI TERV. —/.
BE(b T NI HIPRIE RO Web | TORBMEFHEATETHED, LUNCERZHEELSOBBRELS LSS AFT 5
CEMHREL A>TV D, INHIE MHIEGEROF L O—ROME ] & UL TSKRTE 3 EELRREMEY — X (H+
HERBT ISR — € A8, 2015) & D15 5N 2 FAFHE GRS, E L AG@A i B EE X IEATRE OB (H 1228,
2010) A HlTRAVE RS 2 N HEHE A ORERCR (= TR E Y — C AfF, 2015)Th b, TN bHid, Fil 2 XHIERE
2 A VR FRA (L HEEGE, 2013)ICHE S NZ EMFRIc BN T T OV —ECAEEHTES L LEINTHEL, AL
WRICHT ST 1+ —IV KT =2 TORHMNARETH %,

5 S BAF R AR MR O MR 2R B TN TN S ER TR T OSSO It > T E 7z (IR, 58K - il (2009)
A (2011)) T DS B, BIFAETIEEMOMIEZTT S L THIE SO S X CEEHEO PSRN E TH %, it
KT NS OTEHRITHI BT ORIHIAES> GNSSHIE (GPSHIE> GLONASSHIEZA L) IC K> THRLENTEL ., ZOH
5ee LCRMIROMEKEH OGN TE e, T T, BEHMEZTITS LT Eak U7e & llsE e L2 0E s & LR
H3 2ROV THET %,

2. XIS

K5 &9 2 E ) E PR KBRS =285 5 R i AL GEEFHTIC R 5 %) 5.8Km T, EHTWIEICR A L TV 5,
AHRPRERICITE N REOEEOMNH O, ZORKIC DN TikamDd 2K TH 5,

3. HIBFIFROEIG

FEHOREFIMET LTI, ZOBBES X UHEEEICIE BB web Y+ b ETHREEE N2 BUENE#RZ 6 LTz,
NS DOHIFIZAT A FEAOFIHFKIR (BIZ L, 7 7 2 ABORAKEUS B CRLEEDRIR T 7 & A DA EMR £) Y
HdE Zi@\ RS Al e AT TE %, 85 N EUAEAE NS HUEE R OKUR & S MEORIEIC i X h iz,

4. BR

HIE OB Z BTS2 B, WIERNS 7Y 2 A P TRIEREZ AL, b, EEEzHiN T 258 Bl
AR - PHA (2013) FEHA ((2014) 7% &) ITEb, BHELOMERZ TN YRERE B S CESHEOMENRL, 77—
ZEERIWEZEIC DD 2 IFRET DS KIEICRTAA C S 720 FRIC, BREHEZ i 2 BRDFRA DG LR —TH > T2 & DR HEHUE
HOERC K> TEDONTIEENICINE BT & &b, T—2OHEEDHRTE T,

5. ¥&&

FHE L D 5 BETH AR XIRAT RIS K 2 HHUE S B X OTHITR DVE S % A S E O RME T BIHNS 38UV TR
BACTDORZRT BEEEDNHRTE, TORETENFEONEEARETH SO, BN TOMEVZLE T EOF|HE
HERENT Wb o Tz, SEIOHERNZE U, A SEROTEHISHIERE 22 MR & 3 2 SR IC B 2 &R
ROWHER K CHIFRERIC DD B RS O —MREICE I TH B T EHRE NI,

BE K

[ TR (2013)  HIEERE 2 1)L RAY, HIEEREHUE, http://portal.cyberjapan.jp/help/termsofuse.html.

[+ PR G Y — CARE (2015) 1 FHEBCREE B Y — € X, http://http://sokuseikagis1.gsi.go.jp/.

AT « fth (2009): FURWSZEAIC I 2 HARENIE, HACH B A 2B AT A 21 SRS R R U,

p.20-23.
ARG (2011) 1 AR VEILES — HORER T O AR RS AT D 7 D O E S THE, TIEERE ) BIFE R AR, vol.
19, p. 18 - 19.

TEATRIE - PHAR AT (2013): KBIZFEHP R COEITHE, HAMBRSERZEA 2013 K TRk, SSS32 - P23.

TEARFRIE (2014)  HUPRRBEHI 72 76 U 72 S E M O#E & FRTWIE R ERIIER 7 — X O RG], HAHBRE Rl
B 20144 R THatE, SSS26-P02.

[ 125582 (2010) - #ii A S XEATE SR OIS — A (BIR) IDWT, http://gaikuchosa.mlit.go.jp/gaikul.
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F—U— R HOME, Bt s, EATE, = foth Bk, SR E S, ER) R
Keywords: gravity structure, digital geographic information, Uemachi Fault, Mikunigaoka Subsuface Peak, high-density intru-
sive rock, efficiency of measurement
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HIGRAZ B 2 HE 2 B BERGS SV A OB
The observation of the electromagnetism pulse to capture crustal movement

[ FE
KUNIHIRO, Hidemitsu*

LIYAN fiff7ess
LJYAN meeting for the study

HEFHIO =8 FM FGEDE R 2800 U T, B0 BHHSH SHGRE B 2 X5 Z21ToTHE 0 9, HikEl
HNIEHICE 2 ks Bl & 7 — Z 7217 > TOE I A, Hicld, BREEKD IV ANEREN LUIXLIERET 572
B, T2 SEKERE L TWT, @O THESAZIEFRAL TR OVANRELTWSZEEZRALE L, L
L,2%"“3é:“‘?ﬁﬂ%%:lﬁﬂﬁbtz:@?éﬁb‘%%fc&b\ 5T LTHB L, HERRICHEENZNC D E L, FC

T, HYICIAT % 8 | &5 D DOIERIMIH /I, MEMGISZINA TLUEMRGE L7255, My o1 & Ba/ VA DIE
BAEEAL TEHD, %H@@ﬁ%@%@§<ﬁﬁﬁﬁ%kﬁibfwéi&ﬁﬂ@ibkoﬁsf\%@ﬁﬁwx
VY PR 2 B DU B ARMEE L E 7 0 £ LT,

CORRE AN ZZXLTIH, BT —2ZFH UTlE WL, Ry DR E <L e F#loA2E 2 ~3 A— MY
EHO, FEHFZITERS 0 R VI ERGERLEHPRETVET, 51, HERG & OEGRAETIE. K
ZVIOTHEIHL TR 6 B|OHENRE L TWEED S, 8O THEIEHIFRZEDHE N ) — & UTfEEDR @ T
ERRLUTOVET, X, SRS IV ADRIE, #Y OFE 2N, HFRIC BRSO A 2T b2 5 A ﬂ#
DY ERFO MRS TSI R 2 & MDBHESSEEE THEUE VA REL TWBEDTY, T OERAII IR

CEMAEETHRE CET S L. BRAZER LD RS T NS 720, ﬁﬂﬁ77k@%ﬁ@ﬂ%ﬁk®$v
h%%&ﬁkﬁﬁhf%iﬁo%of T OEREE VA 72 B T EMICHT 213, HRZE#HH -7, HiEE T
M ZEERT—X7%, T 28R 2 EEZTVET, SETICRERSEE RLET,

F—U— N ME PRI, Msasdh, i -V 27—, SR, 515, HE
Keywords: Foretelling an earthquake, Crustal movement, Earthquake trigger, Electromagnetism, Abnormality, earthquake
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e FEEERkEAIC B 5B RE .
Gravity survey around the Medeshima Hills in the Sendai Plain, northeast Japan

BATFET SAT 1 5 AR K 2 5 SR RS % 5 WOy R 2
OKADA, Shinsuké* ; SUMITA, Tatsuy& ; IMAIZUMI, Toshifumi® ; MAKINO, Masahikd®

VIRIERZASKEE B2 BRI ZET, 2 PESEBINRE S W ZET, 3 AR EE G P2 E W TR > S B BB B B ) 2
linternational Research Institute of Disaster Science (IRIDeS), Tohoku Univéi&iy National Institute of Advanced Industrial
Science and Technology (AIST)Department of GeoEnvironmental Science, Graduate School of Science, Tohoku University

B FE FEER Tl 20134F 1- 2 HIC W T U 72 KA HEMIEE R OFE R 36 K U 20134 6-7 A I SHE B IRE IR
AL XICHMLUIEENEEDHRN S, RIEEWENFEL, B8 =ROEBREE X UTZD LAICHERT 5 HFit
MEEFHOMBEEZN S TVE T EMHLNICE ST, £z, 1 m DEM, 2 m DEM% W CTHITEMT 217 5 T 4558,
SEFFOMMHITEFGEIC S IGMTEEFD R L T3 T eV R E Nz, TORIEREIZ, 2013 DK EHEHERE DR
BRUMGFEOMGEMERES 7 — 7 —E R EN S, (G PRI, S BB REHRICHTT 2 EZ25N5. L
L, TOREFERTEE, EI-FIEWEORTRICRES 205 7TWiE & OREGR, S-S LRGSR & OBIfRIC DWW TIE, M
FORMZEL Tz, B FEIIRIES 21EWE 23T % LT, 2ot (EFEORET) ZIHLGMCT ST L
&, #HRESISR LT B EBER S 55,

Z T T, AWETIE, B FEREH 5 BB EREIESTS 2 RIETEHTE O ILERAOESEIC DOV TSNS T 5 728
2, ZREREDSBEIGR FEED) IS oI IV, 20144 6 HICEJHIERHE Uz, S5l (5iE -
FHCT D) MM EREM 2 720, /A ARERIRIUCHIRI DO Z W GHEMERA X D b EHEENEHITHS. K
KA TTIE, HPEIC 6 ADHER GHERE -LORINEIZHR 1-1.5 kmfE) ZREL, HIE SRR 200mE LT, &35t 232
SOOI EFIE 2 2 LTz, HIERZRICIZ, LaCoste & Romberg BUE fFH B X O GHUEHEID 2 5 Wz, HlE
SON E R X OREE X, Trimble R8 GPSEHWT, Y7 » F Rk 1 7 - #E4E 1555 o i - &2 % = TiHlE &
FRHC T o Tz, PN 2179 Te DI FH IRt DA DO R ME S 7 — 2 2 V5 & L1, GPSHiRHEAENE
MEICEE Uz, DiE L, EE ORISR 2 O T OMEaUERZ i L iz,

AENRE TR T — 2, 7= —ENEEMEEREE Uz, AEEOR S, 20114F 5] bH5 ARz
I K BHFRZEFNC X O, HEER/TIAIC 3.5 mALRE, FK 0.3 mAEE DTN E LTV d (E-HHhFRRE, 2014) & /7HIEE
X, EEMEICKEIKIFT 5728, TOMBEINC X DRSO ZHHTE RV, T5Ic, HBMECHHL TV
DEM &, KHIERAERNCHRE NIz D TEEND S, T T, [RHIEIC X D e SitikiE F coEREDNZE1L -
ZRITECTTOWIRN] EVWIRED T, B SH AN TBE Lz LT, LidoMEcia Lz, BiHE
DE)JT—R DG 2 L B z8, RFETHIE UlzE M, 20114F b 5 A A E LIRT O A7 & AR K O
S COHEIMAICHE TS & & L. BARMICIE, HERRERTE M ERETI SPECG1988 (M FR &x AT /1 Hk e 7
JV—7,1989 IZht-> T, IEHE/MERS X CEYAIE, 7V —TI7 #EFIC OV TN EEER e, 7—7—
HJRE 2 RD B IO OB HIEEOFIRICIE, HIEH £GEF5C1E 50 mDEMZ, ZhLANCiE 250 mDEMZ W7 A
BT, 1996), ViE FEAEIC 13 IR A I R U 72 R (i U 7z,

AEEDOWRICKD &, BEOEX O HILMORKETIE, REWEOWIEEIICERNT 2 EENEENRSNENT
ENS, MG FEFEED ST 2 RIEWE 1L, BRI & 78 > TV A ATRETED VR E N,

e
HAHREIC BT 2 E ROMEPERRS K U@ O ESRICIE, ERMOSERILRIC S hverEXLe. £k,
[FEWHeAT AHEZREE LI, FAOMGFE )T — 22 TRt EE X Lz, IR UEMLET.

[SHiR]
[ - HIPEE, 2014 FESE - SRR 234F (201 14F) B b AT HIE N S 34E, http://mekira.gsi.go.jp/JAPANESE/h23touhaRyears.h
(2014.03.145#, 2015.02.017 7 & R).
MR AT ER R 7V — 7, 1989 M ET AR T ER i EAEME TN SPECG1988C DU T . HUELFAAT AT H ¥, 40, 11, 601-611.
FHZEEE - YOEPHEES - 75 « SRR « PEA5RER - MERIERE, 1996, ¢ « FE - HETHIC BT 2 M5 HEIRE
(1)-E 1 5 L ARTEWTE-, ’ERR P H R, 47, 109-132.

F—U— R HOERE, IRIETEWTE, RIS, 1S WE Ol
Keywords: gravity survey, concealed active fault, subsurface structure, continuity of active fault
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Block Modeling of The Sunda Block Using GPS Velocities in South East Asia
Block Modeling of The Sunda Block Using GPS Velocities in South East Asia

KUNCORO, Henrl* ; MIURA, Satosht ; MEILANO, Irwan?
KUNCORO, Henrl* ; MIURA, Satosht ; MEILANO, Irwan?

!Graduate School of Science, Tohoku University, JapBaculty of Earth Sciences and Technology, Institut Teknologi Bandung,
Indonesia
LGraduate School of Science, Tohoku University, Japgagulty of Earth Sciences and Technology, Institut Teknologi Bandung,
Indonesia

The Sunda block in Southeast Asia has its own independent block rotation. It covers most of Southeast Asia including Indo:
China Peninsular, Sumatra, Borneo, Java, and the shallow waters that lies in between. The GPS network data in Southeast A
derived by campaign and continuous observations are used in this study to simultaneously estimate the Euler rotation paramets
of the Sunda block, and the elastic deformation due to the slip deficit on the block boundaries. In order to see the precise bloc
rotation of the Sunda block, all effects contained in the data such as elastic deformations due to the inter-plate coupling in th
southern boundary of the block have to be removed. We used the method devised by Meade (2009) and elastic deformation rat
are computed for each fault segment assumed in a homogeneously elastic half-space using triangular dislocation elements
accurately represent complex fault system geometry. The Zone betwedh tblD16.5E in the southern plate boundary of the
Sunda block indicates interpolate coupling, while that betweefABL8Y 110E shows postseismic slip after the 2006 interplate
earthquake with M7.7. The optimum Euler pole parameters of the Sunda block are estimated as follows: the latitude of 24.62'
+ 1.962°N, the longitude of 117.369 0.788°E, and the angular velocity of 0.692 0.066°/Myr. This study excludes the
effect of elastic deformations due to the slip deficit on the block boundaries in estimating the Euler rotation parameters, while
the previous studies estimated the parameters by assuming the block rotation only.

F—"7— F: Sunda block, Euler rotation, GPS velocities
Keywords: Sunda block, Euler rotation, GPS velocities
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2003F AR I 3513 B bt T O A B A O M
Abnormal strain distribution in Hokkaido, Japan inferred from the 2003 Tokachi-oki

earthquake

AiFR HOREA ;KR B2
ISHIMORI, Kentard* ; OHZONO, Makd

VB RS R BB LRI GERY, 2 (LKA
!Department of Earth and Environmental Sciences Graduate School, Yamagata Unik/asityty of Science, Yamagata Uni-
versity

GPSIC & D Bl & N % MR A S 2, PRI A2 OE U Tz WiE € 7 )VIC K % HEERHIGR A B O B R E &
Lol 2 T & T FEEROM P 2 )M U 7o B A FLE i 2 #i T & % (Ohzono et al., 2012) ARifZETld. 20034F 1
HE O IR IRAE ) 5 JbHEE O MEE 2 R U 72 B R B A O 25l iz, [ HPEEE D GEONETEIHI
DS BAEEH T O 1715 DWT, F3f#7Z W T 20034 5RO HiEER 227 & Z UKD < g A (BIfHE)

ﬁﬁbtoﬁghhﬁﬂﬁ% [+ R VS U TS 8/ 85 A — & % Okada (199207 « A — 3 VET
WA T % H TR HIERZAN D D U /- iR A FEmiE) & e Uiz, BUE & BEREIE KR —%d % &
@@ fkw9@Mﬁﬁfﬁﬁéw@fmﬁ§®%ﬁﬁ@fb s T DEAREFE DR S Nz, TDEHRE

W7 Kita et al. (2012)T/RE N7z b H w5 O MIEE R RS & it d 2 & HE A RATE RO Endi e & [k
TE@®\ﬁ##WLtoé%kﬁ%ﬁ%m@%ﬁﬁ\ﬁaﬂ%ﬂ§ﬁ®\mﬁgﬁbtoL®L&#6ﬂ@ﬁam%
HICBT B EAEEDAE, MR OGRS O HEREE O ER & Vo e AN IE G PG L DR D S5 D EEZ S
N5,
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LT IR 0D 201148 Bt 77 ARt EE O R 228k R/ 51 D € 77 )UAL
Modeling of the time series of the postseismic deformation in Yamagata, Japan, after th

2011 Tohoku earthquake.

=3B I KE B2
MIURA, Shunsuké* ;: OHZONO, Makd

VB RS R BB LA GERY, 2 (LKA
!Depertment of Earth and Environmental Sciences Graduate School, Yamagata Uni/asityty of Science, Yamagata Uni-
versity

HTPRICRE T N TS GEONET /D HEIERERIIN S 20114 AL ACTEHIEZIC A E S RN BN RY ) Z2 il
MU, ZOERICDOWTESZIT> 7. 20114 3 H 11 H ORI ARt LA, st Az IS IR TRR)
ZHMBEHENTED ., TOTEERE UTRIT N RRHERRIEN ST 5 NS, 2D 2DiED0n TR, ThTh
FEEE S NO BRI A QR E D RHRBIRL FREBIE (B U BN E R TORRFERENFRIN TS, FEE
DOHGRZZENE., EHZEENCMA . EROBERMNEE LTRETERI S NS e, BIRNEOEKN D E 25 H
IC9 % 7 DIERNEDEENRETH B .

HIPER D GEONETHEIHIR 20 IS DWT, [H LHBBEAR IS 2 HARIE (F3 /%) Z(EH] L7z, 20034 12 A5 2008
F 6 HEX TORSRINZE WA L A0E UT, ERL FR - PEFERRTERIL, 20118505 ACTFEMIEE LR 2014
F 4 X TORRIND 5 Z DRI 727 Lo WO CRIVZEBIRERY 2 i Ule. BB Z BB T E 7ML S MR
TR OHEGR &R TE TV S NI O HER X T O OB X Y] > TZNZ L, fRiE &
IFER 7 ReDTz. T ORIR, HIEERER) 1007150H TR T NDIC KRB A L, T DRIEIRAISHEFIERT
AIHATRERZBIMER 5N B T Do e, DR, HRILRFER IR ZNEN, RITRD OLEERERFER 779 H,
fixiiE 807140 mm KSR D55 13 E £ 80071000H , #ikiiE 70071000 mmiCH > 7z, T DFERIE. A FHEMIOKE R
NS DOWTIRANTIR - i (2014 AVRI RN T NO ORFERAD 8 HFEE, REHIEREAIORFE LAY 1000 HEZEE &1 5 i
REMNNTDHS.

FERRIERERC X 2 2B MR 2B 2 B0 9 2 B AR A O R OREHMERSE DR B R KELZITZ L EZ LN T V5.
REHPERRE R ORI E R E IRIG D22 i 2 % & REEBUE TR D Vp/Vs DMEWHIIE TIIRE <& D Wi Vp/Vs A
EOVHITIR/NE SRS, TOTENnD, THH-TROME S WRINZE DL HEICHE 25X TOSA RN H 5. ik
TR EETR D D OIHEEAIVIZ EREL A, VpIVsIT K A R 5NN, T, ZEHDKE S FERHIFRD
i E KO LEBFIREHC X 0B RENEEZISND.

7 — K AR, SIS

Keywords: postseismic deformation, tohoku earthquake
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?f%%iﬁﬂ%?“—& D < BTG ARFAEMHEELIRT O 7 L — R Ay TV VT DO
FFlievisiting Interplate Coupling Beneath the Tohoku District Based on Geodetic Observa-
tions

Bl ws s B R0 2
IINUMA, Takeshi* ; IMANO, Misa€?

VAL R ESEE R AR BIIZET, 2 ALK ARG AR SRt
lnternational Research Institute of Disaster Science, Tohoku UniveiGitgduate School of Science, Tohoku University

HAUFHED BIRAFAALTOBERKEET L —F EBERIO T L — k EDEFUCETZ T L— Ay ) B U T
GPSEIIT— X HEDWT RS S NI R TOMREFFGZHN T, ETHENL SVOIEE THEE L TWB D)z
TETERADMEE L ZEINTE ., Fie, TL— MDA 7)) VT ORERZ{LZ RS % 721, AR T — &I
RS9, /MEDIRUIER OB T — 2 EHOSNTE Tz, FE FICERE S NBIS THE X N 3 iR B
7 —RIHDNT, BE FICIET S L— bR ETOTL— WAy 7Y VT D0, IEMcCERT %
MG S 5 C &3 s LB TR, i & e micBL TR B A BEOMRZE 753 EMTE S,

B - i (2010, HARHIHIZZ 225 114 [AIEHEHSS) 1, FFRZEDE= XY T DTz8, BE NIZHGREEG S W
flC 22T 2 AN RE LIRS N8I TOZN ZY 0 U, b S OFEEEHTN U TR -
EREMNZENZTNE S ZL L TWED0 7%, ZHOZEMAR S UTHIEL Uiz, ZD 5 2T, KEEALOZE AL
ATHBEEHMETOTL— A Y T U ThRNC LT, T, AR D & EIBICEBEED KA TOBDEND,
R OENZERAE DTS EIELTWS T EEFIFA LT, FL— Ay ) VT OREZ LA, dEIc T
BHICORK L TEZRZY VIG5V FiEZER Uiz, TOMBREBINZTL— Ay T v T OREZE
fb&. MR IR UHIEO#TA 5RO ENZ TR L— F ORI L BBt T M8, WH - il (2013, HA
M2 2013FEEMEBRD) ICK o THETN TV 5,

GPSHIBILANCE L T & =M llaEe/kuEfllE & & O lED 7 — 2 2 VT, Wilillic A9 2 75 TOZERLD
ZeMbidZz BT 5 2 LT, TN ENIRHO T L— Ay 7)) VT OREICOWTHIRZE5 T ENTE
BLEbNG, TI T, AW TR, IERWRIHEENERIFEO—DTH 5. KEHRIC K > THRLONEIT— 2 2
HWT, EREMGOZEMARZFER L, Chick > TRZE 10007 L— MM v 7 > 7B U THHEZ17 5
CEZERELT, T2 OBM - i 217> I,

AT O BT Z 5 U, A28 TIIETHICE % FE PO /KEFTREFRICBEI LT, T—2 2%z C
5. 19004ELIK% 20104E % CIc b FENMOZEM AR 25 H Al fEle 7 — 2ty N & 150G 5 2 eNTE T, TNTE
NUTOWTIRNT 21T - 72851, B 1ERO GPSEIT— 2 ) SH#EE LT AR ENEES D SR I NS E AN
LOZER/AEL L . 20004E LI O /KERTAIT — 2 M BEME E N5 _E FENM OZERAEZ NZ N ORFZ(LONAINEIE—
HBLTHBO., BTFLEOENEIHNE ., FOENIGORZEMA L ZIZ 5N TVWE T L 2R T 5 M TE I, GPS
HIRLLU% O B R E A O MR T Sh & 2507 & D Hleh 5. GPSHIBILLRT O /KUET — 2 Otk S SRifET % L. 1978
AT 19364FE D E IR IMHIEEDERGICIE 7 L — MEDEZEDEBICE TELTH O, HIERERZRICEZNNHEAT S
EWVIY ATV IBENT VB LW HEETE S, 5%, EAti~It Eli~BFHZH SRS X Wb E i~
I~ ESHE I T 2 S SRRSOV T B2 T, KBICBVW TR ZORREZED TREEIT .

F—T—F: TL— Ay TV 2T, 201 VE R R ORI, KHERIR, GPS
Keywords: linterplate coupling, The 2011 Tohoku-oki Earthquake, Leveling Survey, GPS
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2011AEHALIfHEEIC X % 7 — 1 > DI IZE © U HIBRDIG S
Coulomb’s static stress changes induced by the 2011 Tohoku-Oki earthquake: a case
spherical earth

FAR K R B
TAKAGI, Yu'* ; OKUBO, Shuhél

L RRUR A MRS
IEarthquake Research Institute, University of Tokyo

ABICK B 7 —arO&NISHZE (ACFP) MNIETH 2 M T, ZOBOMEEHMERILLTWBEEWNS TN
W OO TIRfENTWVWS (e.g. Kinget al., 1994; Stein, 1998, ACFFIX., Wigm oOsiWs 2L Ar (XD
JIAMWIE) EREISIEL Ac TAEEDIE) . BRIEEIS] u 2> T, ACFF=AT+uAc LEHEIN. ACFFMWIET
H2EMEMEEE NS, TDO ACFFDFHHEICIE, Okada (19920 IEIREEE I 351) % HUBRF NI A & 26 5 Fllim
WL fHibN TS, Todaetal (2011)1& T OHFRZHWT, 2011FEHILMHIFEIC X D ACFFZEE LTz, HBick 3
&, 0.1barll EDISHZLW RIS E km IOz TILM > TWa, LM LAENS, THUE EILHIFIC DI 2 ZEFIC
AU T, Okada (1992y> #Ga7Z EH#H L TRV OD E WV S fSUCIEEEMN KRS, DF D, HIEROD 280 bk e it oD 7 2%
EEEBTIHERHZDTEENNEVNS T ETHZ, LMLENS, ThEOMEEEAE R ERE LB FRHIER
T, HIEICHE S WA TEZ3THE S 5 FiEIIHEL L TWARWy, e TifZE Tk, BT WO REZ BV Tz D (Piersanti
etal, 1999, EHOEZHM{LL TWzb (Pollitz, 1996 3505 TH5, AIFETIE. TDX S BAERRNEZE
I, BRRFRHIERIC 350 5 MUEBRF NS A TE Z BERINIC TR I 2 FE 2R L e, TOREZRWCT PIRICEIR LT
BAEMHIEEIC K 2 (RRETE L HER D —BRE BRI TRt U 7o AREE & O, ZREEEE 200kmiLE € 30/ 83—+t >
THA %7505 >72. ACFFIZDWTE, [AEEOEND S T ENMAFE NS,

AFELTIE, BONFRHIBR D HIEERF NS ZE O BilEnE TR T2 2011 R EEIC K 5 ACFFORHRICHEM L, —kk
PRI ER CREE SN D L DENER L %,

F—TU—F: 7 —uarOEIGIZL, 201 14E S ERHIZE, BRGFRHIER, NEATE
Keywords: Coulomb’s static stress change, 2011 Tohoku-Oki earthquake, spherical earth, internal deformation
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SURHIEERLATFERTO 1 77 AR — VBRI TR & N7 B LR AR IC A 5
SRR T 7 1 UG 5 O ER 2R ,

Travel time changes of the ACROSS signal detected by the TRIES borehole networl
associated with the Tohoku Earthquake

Bk 227 L W BEA U KAREAT
KUNITOMO, Takahird ; ASAI, Yasuhird* ; OKUBO, Makotd

U (W) BT AOMIRELS  SORMEER ARSI
Tono Research Institute of Earthquake Science, ADEP

20114F 3 H 11 HICHFA: Utz didbl s AP (M9.0, DUR, BUbE) k. b 5K 600km i 7 B ihE
RREAIZEAC 381 % 005 1175 & ORI E BT — X ICBiE A2 b2 & 256 Uiz (B2, & - a4 (201D], #h
TIKMEDZbIE, KT 14mIcB X T (TGR350. S EICHRA GE#HISZ—2 72" L TW5, 7. Hi-netic kb
B E N7z TG ERT (HAREF/IZeba s sgthRl 2t > 2 —) Oy 7 o X F8 OERIC & WE A2t
MHoTT EMMEINTVS B2, Bk - th (2014a], ABIZE T, LIESEERTO PR Okm X TOHIFHIC 70 1h
T B BRHERIENZT DR 7 R — VBT D 77— 2 Z it USSR 285 U, & U CRILHERTZ OHERGEE 2 (b
BT b NTICHWWTZEIIA (SBS11Q JRI TRIES., TGR165 TGR350 TOS. BYB) &. tTIk{ERr (TOKI)
M 15 OkmDEEECH %, FRFTHARNIZ. 20104E 4 Hh5 20124E 3 HE TD 24EMTH %, 770 ADT—Z LA
WD LHBRAZ Y F 7 U GEEED S 7 — VB RS (B2, Bk -t (2014 ], 70 R AR kViEI
X0 1HBO SIHOERELEHEE LTz,

SIERFIZ, BALHG AR DRI 2 T OBMSR TR T v TIROBIEZ /R U Tz, SBIERE R IZ B IC K > Tk
D. SHIET1H5 Tms SVIET1H5 3msTH o Tz, ERHEEIZ. 2~3 HERTFLE TGN BI1E I 2 T &
1FEBTERAEBIEL ICX D TE S, FIHEBIEL, BHIC K > TRELEE>TEO ., BHFCEHEOZR 2 KL
TWVW5EEZ6N%, EEEMEIZAFHIOERIA (TRIES, TGR165 TGR350 Tid. $FIC SH ik OEAERFI A
KEV, EFEEX, HIRBEBIZSHEOBN A ZBRIIE, L TR OBIIIZERELE>TEY., D%
tZRL VB EEZ OND, HBGEEIBIN T — 2 DEISUE L OIRREZ /RS DI LT, #iMEN 7 7 n 2 E5 0%k
7S ZADEME & 75 % T= D iFE i G TE 2N H %, 514, K7 R—)VETHRE 15 5 N iz s iG EhEi]
T—R LT 70 ZADREN RS2 ED TNETNEEZ TV,

BHREIL « R, 2011 I R IR SR S CTETHI S N7z 201 TSRS ACERENHIEE I £ S R kZ b, HARRII2E 2
116 MEEH S H 4, 103-104.

BRAZERE - LR RS - 0116, 2014a 305 AR LARE O TIs g 77 7 1 2G5 D02k, HARHIEE 2 2R
K2, S19-P05.

B ZE7E « LLRAREE « PO « S5 HERZS « SMIERAS « A2 FHAEES « DB ARER « Bimbs « Bkl T « RARIEA, 2014b,
SR 7 7 1 AN K B SR O Pt KU SRS OHEE, HIEE, 67(1), 1-24.

F—U— R HEBORREZE L, MRZe®), st 7 7 v X, St hE
Keywords: seismic velocity change, crustal movement, seismic ACROSS, the 2011 off the Pacific coast of Tohoku Earthquake
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High resolution seismic and magnetic mapping of Kucukcekmece Lagoon (Istanbul),
Turkey
High resolution seismic and magnetic mapping of Kucukcekmece Lagoon (Istanbul),
Turkey

ALP, Hakart* ; BOYCE, Joe I? ; SUTTAK, Phil? ; OKSUM, Erdin¢ ; KARABULUT, Savas ; ISCAN, Yeliz' ;
OZCEP, Ferhat
ALP, Hakart* ; BOYCE, Joe I? ; SUTTAK, Phil? ; OKSUM, Erdin¢ ; KARABULUT, Savas ; ISCAN, Yeliz' ;
OZCEP, Ferhat

Lstanbul University Engineering Faculty Department of Geophysical Engineering 34320 Avcilar/Istib&psrtment of Ge-
ography and Earth Sciences, McMaster University, 1280 Main Street West., Hamit@uleyman Demirel University Engi-
neering Faculty Department of Geophysical Engineering Isparta/Turkey
lstanbul University Engineering Faculty Department of Geophysical Engineering 34320 Avcilar/IstiDdpsrtment of Ge-
ography and Earth Sciences, McMaster University, 1280 Main Street West., Hamilt@uleyman Demirel University Engi-
neering Faculty Department of Geophysical Engineering Isparta/Turkey

To understand the submarine features of the Kucukcekmece Lagoon, a total of 42 km high resolution seismic reflection dat
and total field marine magnetic data were collected and processed. The results were interpreted together with bathymetric data
detail. Total magnetic intensity distribution identifies several north-northwest trending (34pr8&Qnetic lineaments (L1-L5)
that are aligned with strike-slip faults mapped from offshore seismic data. Analytic signal depth estimates indicate magnetic
source bodies at "100 m depth within the Thrace Basin Cenozoic sediments. Further analysis of the magnetic field data woul
provide information on faults kinematics and depth. Stratigraphically, parallel reflection pattern of the lagoon indicate initial
deposition under low-energy conditions. From place to place, some whiteout areas are interpreted as gas charging area. Str
turally, three main fault zones, FZ1, FZ2 and FZ3 are mapped with strike-slip character in NW-SE orientation. These faults
delimit the lagoon from eastern and western coast where the bathymetry decreases from 10m to 5m and is characterised by t
linear NW-SE directed feature on the seafloor morphology. The direction of active faults of the lagoon are also well matching
with onland NE-SW oriented ridges and lineaments toward northern part of the lagoon and southern coast area. The right later
displacement at the coast line of the lagoon in the northern Sea of Marmara and strike-slip character of FZ1, FZ2 and FZ3 ar
thought that these fault zones maybe related with the North Anatolian Fault Zone (NAFZ). In terms of reducing the high seismic
risk posed with increased urbanization of the densely populated Istanbul, it becomes significant to monitoring or identification of
the continuities of these faults in current sediments represented at the shallow parts of the seismic sections.

F—"7— F: High resolution seismic data, Marine Magnetic data, Istanbul, Tectonic, Faults
Keywords: High resolution seismic data, Marine Magnetic data, Istanbul, Tectonic, Faults
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FERMMED RIS & T D DA T T DGR A OFEHL~20044 DO HIEER]TD
VT ) 0T DR AT~

Focal mechanisms prove the right-turn of slab beneath Kii Peninsula

e feisg 1
MASE, Hirofumi'*

LAnEie L
none

(KuzZRoct A77% - KA SIEE Lid L)

B H DR cr X HIFETRE) D /el (1) TAT 7 DFEEMNEBE R L TV 5, mifEA T 71 AP W 7R Ofx DR
HET BHET O~ Y MUCHE NS (REBEKH) O TEREL R 17220 THED (2). ZD_ ORI D O E ikt
FEhian, O er i3 dLE AN 2 DOz HI K —7 . UER T 7 & OB CIERILILERD S ANV i<, T
PISFHAZFFD AT T ORELWH THIENRE L T, TORERMD S X T 7 & Mgt 41572 5ERH U A5 [90#z /)
DFFIZHS M LIz, FEBMIIKSTOHIRZFH S8 THEWz, (3)(E'90/01/01-'04/01/3L4 E 25-80km)h
LN AR D fizid Uz, fOKER OHEED & DI (4)('23/05/01-'04/10/31 30-90km)h 5 b ifizdd L7z,

HIFE D W R A MR 72 S AHL O )1 2E 2 IHREICHER T % 5, WilER D ERER Th X ZNZTNITE LR D51
MHIHT %, 72720, B ROYEDIC XS FIRE TS0 EFHIZZNZsliEal & ERERL 725 S b 5l
EHET S, —. BTIRIERIE XTI EORIIEO N HIET L udiz S, @ RoEiEcnso
R < TR 72 0O CEKA R B EE U < HUO P08, F U RIS H U TV AE DS R - 12
%, PTEBNCHD B KIS 3 B E)10R I DM & 2 ffio TR OMRR & 3%, TDX D BHETHHT LI

BRI 7RI DS I DI Z IS DWW T, W ER O il © > 7 o Froefil T, ERER R illd &S @ oWk T, 1
FHMER Ol A L > DO R KA SR A ZE OO KHITERR Uz, TRBIOEd A4 L > o, i
2O TRR LTz, V FOi N iilZzil 5 Fdbii & fd 1 5 R i 258 2 BPEHRO 22 72 [FIFR DO HUL EARGE UIRLLF
ISR (WIS 1,2,3,4,572 i Tz, FHLpW0HIEZ RN L. 50 Zhk TP A T AB,C,D,E,FIC 7 )L—T 33 Lz,

A NORRERANIHED N RR N TH 5, HEMMOREIEA T 7 2B E LD TV WIS T OB HRIKRE
ARG %, B,C NDIKEKANIHEDIERTER ORI RE I TH 5. IEWIERNII IR AR A O [BiE AR /T Ok /)
AWRRTH A 5. B OmikE. TTOMEHANZT 2 RIEH & UTEREKRA (FMith 5) Dzt L5, B,C,D,.EN
DEOTANGZ OFHED N RIENITH %, C 27— T NOBORENZAN 2 DAMINCE EZ RERHIOmEDE F
EVN—TICEZE LTV E K IICHA S, FEHEHIEE celd By E NIl EII7Z N DO IO ETIMWIRRE & AU BEfig
N3 (KHPEX), D,E Z)V—7HNOMIE 4 EOBGORANIERRE O NENCHEL . Th S OEEKHIMNERICES R0
RIZPIFTTELT %, ZOMOFEERANIFINICHINT %, LU ED X S ICHERA T 7 ORI A REEZ L md 5 Hh
BANCIAL FHET B h S ARFEORIUC I 5, TDRT I 2HEIXRIETEAEZ R TEE®WARHTH S NEN
HICTEE (EWERIEIRR ) T IUSERATEETH %,

WA S 7 L OO ELRERIEHI 5 IS DT UE A L—AKEFEN TEARWHNEZA (b) DR T 7 OIVE % K
MLTW3EEZS, MEAOHRIC K ABHEIHEILE T 7 SIEXME THRAEIEM S 550 4 £ TORITREE T
o WEMLEER L TWETHA I, F 7 IV—TIRIERERAKDOE DML ODRIEIO S MEE B E B TH %,
TDIBIY NV HIERAS T % Finb2eE FiF% (5) ImdRELIZENHLS S L EZ 5,

(1) AATE = (2001)/1946F g HIERIC BIGR 5 PURENC 331 2 HUEETE B OFFEU(X 2)

(2) [ SZ (2014)/IpGU2014/SSS29-P10

(3) KB T/HMIEE - AL AR BHSERR)FA 16 4F 1 A IFEERRE 1K (P8)

(4) G TIHIEE < AL A (B S5EHR)PTRK 16 4F 10 A /FERER 71X (P16)

(5) %~ (2012)/IpGU2012/SCG67-P06
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/About information on earthquake
referable to (3)(4)/
/About sea bottom
(shape line)

extracted from (6)/
/About “Nankai Slab”
(shape line, contour)
referable to (1)/
/About “Tokai Slab”
(shape line, contour)
referable to (7)/

D) Reference literature

(DAF B =(2001)/1946 FRGIEICRRT HMEI<E 1T 5 EFHORH R/ (K2)
https://wwwjstage jst.go jp/article/jgeography1889/110/4/110 4 581/ article/~char/ja/
(8)JMA/Monthly Report on Earthquakes and Volcanoes in Japan/January 2004/ 35 %8
(P8)

http://www.seisvol kishou.go,p/eq/gaikyo/ index html#monthly

(4)JMA/Monthly Report on Earthquakes and Volcanoes in Japan/October 2004/ B 5 I
(P16)
(6)JHOD,JCG/Seafloor Topography of the Plate Boundaries

http://www1 kaiho.mlit.go p/jishin/sokuryo_E/sokuryo_E.html
(7)Nagoya Univ./Structure of the Subducting Philippine Sea Slab

http://www.seis.nagoya-u.ac jp/SEIS/slab/slab=j html

2/2



Japan Geoscience Union Meeting 2015 /0 <9 ’

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SSS31-P16 S ay Ry gV R—)b RFRE:5 A 25 H 18:15-19:30

2014 BHEKED AT —AY v
The 2014 Bungo slow slip

ANRE=RR 5 JOK 18R] L
OZAWA, Shinzaburé* ; YARAI, Hiroshi!

Bl b 211117
LGSl of Japan

T C®IC

PUEE TIE. M8 75 XDFE KHIEED 150F DR THAE L., JUNMTETIX. M7 75 ADHIEN 20-304FFED
MR CHAEL TE I, SB/GEEIEMNE & SUNCEEE N7zmiEK T, ERAE SUNIORE 27 7 b= 7 IRRREDER
M EWR D, T OE%KGEHIEK T, 1997, 2003, 200%EiIc EIR 20—V »w IHRE L TW3, 2N R A
0— A v TG PR O JE B TR MBI O THAEL T\ b, TOX I 7&H, TOBKKET 201441
A>ThH S, FEEEEHHREL TN S, AWIZETIE. 2014F DO B4 /KGEHIE O JEE F HIREERER| T7T— 2 h 5.
BRKEMED T L — MR D ZRREKF DA 2 N—2 g UIRITIC K o THEE L 7z,

filhT ik

TL—ERETIVE LTIE, 5hififth (2008)FIC K> T HENTWVE T4V EVHET L— s EHOET IVEMH
Ulzo =2 ELTIE, 20141 H1 H~2015E 1 H 1 HETOT—ZEFHL T3, Bl E LT 155855
FRFTICAER Uz, EoEHIRREL LT, 20074 1 A~2008%F 1 HE TOTF—ZZEA LT, KD E LY Rk %E
HEE U, BERERERY | T — 2D SRV TS, FERIE=MZHEH Uiz, COXICHBE L7 —2 &, SRHALET L—
MERETIVEHWT, BERURIEDA 2 N—= 3 VO 2170 7 L— b BRI O I U CRR T,

EREER

ZORER 2014FHD T A5, BIRGEHIOHTRZENICIEEF EZEZHMNFT I NI CH, 20144F 7 AN 5 LR
KEBIEEHEMODHEE S Nz £ OIEEFEHEHHT S72dIc, 7 L— M D PUEEE R~ Ei%KiE 7z
DELTRELTWVWBZ EARENTZ, TE— AV MY T=ZFa—RICLT6I3FHEDFHIPHTEINT VS, B 3(H
DEMNZT—Z) w I MWT2EEEDZ X IVF—FH L TWED T, SEOZAT—Z) v FIFHENN R D /NE D,
200651 &R 0 /MBI 20— 2 ) w IDIREL THED, TS/ NERERKEDAT—AY Yy STEMT 75 A
DBEBIKEAT—A) v TOBGRNED X SICE>TVBEDMNISDE T ARHETH S,

F—T— R #BkE, Aa—RA ) v S
Keywords: Bungo channel, Slow slip
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B D FIREHO S DR AZER LUIZ0T BHal T —Z DK IEDRMA (1)
Rainfall correction of strainmeter data in consideration of the flow from the upper reaches

(1)

AR —p 1
KIMURA, Kazuhiro'*

LSBT

IMeteorological Research Institute

AR - it (2015 (3, HIEHOKKO I Ba 16 BIALIOREKAHIEDORIRD 5, B O EFEA 5 OFRANZVE
HRCIE RAF R RKAIEA ATRETE AN, BRI O L3R 5 DIRAN & 2B TRFEKAIEZ L TENTDENREN
L&%%%ﬁkbto%ufﬂ%ﬁ AT, B O EFRED 5 DA DR EZ LD ANTARRO 9 At OREKAIE
FHRCDOWT, HBOTRC K 5HE =G LT,

£ 1 OHDOEOHAE LT, LD EFHTEBINL TOWAREFTOT—2ZH N5 T &I X > TRIKMIENNES %0

ik tc, WG LEAROBRSIE KILOWEEICAIE L TH . LD FEBICkE > 72Kk Rk E UTHRAT %%
EBZIITNBEEZIONS, BIER., CTNETHIOT XX A ({5 130m DT —X DI % AN TzEKEETT> TE
7o, TSRO T A XX (5 1070m DOF—X EAEDbR IR EEIT Tz T A, BT TIEH S HUE
RS 5Nz,

Fiz. 2DOHDOHO A E LT, WIIKAOBINC X 2 Bk AfEDOSEEICH D flA G Tz, EHIHE OB s K H:
JNEFRRJINCHRENZEHEICMBE L TED., 1L EEICEE S IRk E ) E L THRAT 3 HERZIITVEEEZDS
N3, ZTT. TOHEKRINCHEEBERTREEM SV E W T2 KAEH 2 3RE LT,

AHEELTIE. ZNE5ORIEICOWVTIHNT %,

F—T—F: OF Bl BKAHIE, LHEH 5O A
Keywords: strainmeter, rainfall correction, the flow from the upper reaches

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SSS31-P18 S ay Ry gV R—)b RFRE:5 A 25 H 18:15-19:30

ALOS-2 Fi5fiifTic K 2 REF LA HIEEIC M 5 My s 8 .
Crustal Deformation caused by the Earthquake of Northern Nagano Prefecture using In
SAR analysis of ALOS-2/PALSAR-2 data

L R JEH YEE] 2 S B 2
ANDO, Shinobud* ; SAKODA, Kouiji? ; YOSHIDA, Yasuhir@

PSRRI, 2 RRIT
'MRI, 2JMA

20144 5 A 24 HIC, FBESERIEMREE 7205 25 (ALOS-2) ] AHTH EiFeniz. fEICER I NGO L—
Z (PALSAR-2 X, &R 720 E 15 (ALOS)J [FAlkk, HiZRmOIRRERMBICENT: L Ny FIKERZFH L TED,
T E < N AHREBBIHICEN TH 5.

R 26 4F 11 H 22 HICEFIRILEH T M6.7 DHIENRAE L, mAERE 6 997 ilik Uiz, KR Tld, HiERAER]
%0 ALOS-2/PALSAR-2D T — 2 7z W T TS 2170, T OHIEBICHE S My B O Zid ATz, HHLUET—%
&, 20149 H 19H & 11 H 28 HOOdb i (VSR 126 7 L—LA 720 AEH)D KU 20149 10H 2H & 11H 27H
DOFfTHE (SR 25 71L—1284Q EEHD T, EH58BOVTEHEEMES N, B4 OXA 7 a3 Thm it & ¢
PEIEPE e S ENTED, BRANEOASHIZ, K139 LH137° THD. MHITOFE, BROHEMITIE, HA8
YA 7 )V EOB RIS  FIOMHZEEP R E NIz, X 5IC, BIHTI I g A I s 2R B PH I Hiek L ¢
B0, TSRS T, (iHENEGHERDRD bz,

AT TRz PALSAR-2 7 — 2 O—&, E B L & 7> TiED TV B BHSEFIHSZRE SR (IS SAR fi#HT
WG) [ZHDWTHEH - -t SNz DTHS. X, I PIXEL THELTWAEDTH D, FHMIZEWFILHE R
K (JAXA) & BFTARSAHIERIZET & OSLRIFZEE2HIC K 0 JAXA h St SNz D TH%. PALSAR-2ICEHT % Y]
T— X DFTEMEE IAXA ICH 5. HTBIRATICIE, B SEREARARIZERT O/NEFRERIC K D % X 7172 RINC(Ver0.25)7% fifi
MU, &8, THEGOUELERRICBW TR, EEBEGRE T OBE X 10m X v > 2 (&) Z7cic L7z DEHM %
fEHL, HXOREICIE GMT ZH W, I L THLHEL FIFET.

F—7U— R: SAR T, 288, ALOS-2/PALSAR-2,REF IR AL D HiFE
Keywords: INSAR, Crustal deformation, ALOS-2/PALSAR-2, earthquake in northern Nagano prefecture
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