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BEREEEAESAICK 2201 TFERIEM AKX EFPHERORWITAY
FHEMDBEERE

Direct detection of postseismic slip heterogeneity after the 2011
Tohoku Earthquake by using direct path ranging

LA g, A% A AR s X TR REA SO NEF et
*Ryusuke Yamamoto', Ryota Hino', Motoyuki Kido?, Chie Honsho', Yukihito Osada'?, Shuichi
Kodaira®, Yasuyuki Nakamura®

1. RIEKRFRFREFAER, 2. RIAKRZLENZERMEMN. 3. 1 21— 77 —HAtt. 4. BFMAAREEBGHE
UL

1. Graduate School of Science, Tohoku University, 2. International Research Institute of Disaster Science, Tohoku
University, 3. ENABLER Ltd., 4. Research Institute for Marine Geodynamics, Japan Agency for Marine-Earth Science
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20T 1 RAL A RIEEHRME (RALHPME) ORWMESE, MEERMIEEL TWB I &, EROHFRL
SEESMCIR o7z, BRI, BERMERD— D TH BCGNSS-HFEES AR (GNSS-Acoustic) T, HIHhERR
IC& BAEMERMOBREREBICKIIL, FIC, REREHOKRZ N > EHEP THEEENIZENTH S
ZEHEBASMILIZ(BIZIE, Sunetal, 2014; Watanabe et al.,, 2014; Tomita et al., 2017). —A T, XZR
MIRYIZDOVWTIE, BERATENENEEHEEE TRATWRWEZD, ThETEANTERI L.
AR TIE, BEBZFEARE (Direct Path Ranging; BLRDPR) & WD FEZAWT, RiLAHMEDREERMT
RYDOERAEBIELE., CHIEBEICERELEZ2DOOFE NI VY RARVIBETERDOEZEETV, TOREE
BB EBEPEREDELXEITE T2 L TEBREAROZFETHS. BHERIE, BE, EhH, BE22EHE
TEIRBATRINGD, FBEICSVWTUIBELENOEHOHENKEZWED, IhdEBIEEE RRFICEHE
T3, £, THEOEBOBEITERICE>T, FEIHEDBEIIHBEYRICRAITEHFAL Z &I
£oT, BBORBEAHNELD. COERNEILORFEL, KBRICEHSINAERE & AAEZ AW TR AN
ICHEY 5. DPRIF, BEORANEEABEEN DEMNICIRZA 2 Z EICRIFTWS. fHlZIE1 kmiZE DELR
BOIEIY X—MNLA—4—DFEE TEHAIA T & %(McGuire and Collins, 2013; Yamamoto et al., 2019). &
DEIREREDEANARIRTZICIELBRDEREBEITARTH 3.

AL, HERIARYIAEBEL TWEEEERE, BERRMWIANYNRBINTVWIESEFD2E

T, ZN£N2013-20164 (2013, 2014-2015, 2015-2016FDEF3EIIH 1T TEAE) £2017-2018F 1T
bhi., SREHOEBEMABECERICALTEML—MNEELELE IS, WTNOBREBFHICEWTD
PEEREMBIERDOONT, DAL EHERBERBEEAITRIBRD IRV ICERT 2EBEIL,Mr>ERLN

3. —HADBBEMICHITBERTIX, 27.025.5 mm/yr&E WD BEEAEBROEEIRD Stz EENE
BEHICRTAEAERT DL, 31.456.4 mm/yrCEBISEAAATWEZ EILRS.

B EIIEBOMBIEELTSY, TOEITRREHE > TWEINIFTATHS. BxlExd, RIHE
WMEZRBEDT—9h 5, KENOEBAZNLEEVWTWAHI AR, SHEHICEL T, EBEaED
HEBWNICHEENRD 5NE—HFT, TEHREMMNE TOMBERNICIIYEE L MBIRTZ 2BEELARMNAI’R
SNRBWVNZ DD, ADPREGHDELLED, COBETOT L — MNERMBOIEIZFIARTEEVWTWSETEEMED
aWZEbhok. -7, AERHHBEAPICIFEEZWLBRATANVFEZ TVWAN>ELEE>TRWVWES
D, —HOBBEMIE, BEML SO TCHBENICHBRLARFEAR SNBWEMRAEZL, EZICTL—ME
RN ETCETCVEINMBERRTIERATHS. o7, AEANZOBHICH T2 RBRITRYDELT
ERATVWBDNEDDRELEFEETHY, & LAFHUAOERNMBEVTLWRVME TS 545 EIEL TV
nix, EEDEMBEL — MIABR THESNAEULTHZREEEHS. FLEEEHNTE, BEBIEICE
BNRIANEFNT, DPREVANTA RO >TERNE<HB. £I T, DPREAIEIITL T, BERDHEIC
BHRIED / —RNEEE, Ihahifd 32 & TEENRRZBYHEBEEERAEE (Indirect Path Ranging) =3
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L. IN%ZHATZIET, 5%, BERAOXRBRNTANY OEAI/HFINS.
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3G N 5 7 ORORHAMC & ZETNEBOTHEE —HIREEATO
5 G D 25 R B —

A possible strike-slip motion along the Nankai oblique subduction

zone --direct-path acoustic ranging at the Shionomisaki Canyon--

AR JTe'. AR FE—ERS ik @S A #es )IIM sk
*Motoyuki Kido', Eiichiro Araki?, Takeshi Tsuji*, Ryusuke Yamamoto”, Yoshifumi Kawada'

1. R KE KERZERMRA. 2. 8FMARAKE HEREHEIMRARAREY ¥ —. 3. AMKEIZMRE it
HRERY A7 LATEEM, 4. RibKEKRZER BEEHRER

1. IRIDeS, Tohoku University, 2. R&D CEAT, JAMSTEC, 3. Dept. Earth Resources Engineering, Kyushu University, 4.
Graduate School of Science, Tohoku University

74V EVEBTL— MIEBAKICH LA1-65 cm/yr DEETHROITLHFAATWS, TORZAILHIRHT
FERFANS30-50EICERY, MTNEDIE26-50 mm/yrilET 3 EHESINS, ZOBTIhEDIE. B
KEBERFICEXRD L EEHICESNITREEEH DD, HERICIIEEINTIC, HRAETRsE L
T, REEESRORREEROER. H2WVIBEBMETHBERIC ) —THICIVEBES N TWSHRENEEH
%, Tsujietal (2014) TI&, REEBRDNETICFEITT 5. wedge boundary strike-slip fault (WBSF) D fF7E
HEMLTHY., BIFBERASDOWBSFIZHAD AEOMEHNALT 7€y hED S, WBSFTOET IEEDARE S
N EZMEEEDEHEE LT 20mm/yriBEH D ERBEE>TWS, LH L. TZhHEEV ) —THLDHHE
RBREIZ TH B ML, HMEBFBRHNSEIFTIHEENTERYL, TN T, BxISBEEBZTEREEICK 2H7RE
BORAERS ) —TOEFEEARD I EICLE,

WBSF & HIRBEANRET 2K EH3000mDBEICIEDRIRAEE L, 2016FE68H SHI2ER D EHE
BAEEL-, FERIX1000-2500 m TEA - WBSFAF/AC LD ICRE L. WBSFICETT 28T ZEENH
HriE, ERRELCELTRAONBZEEE Lz, REOHMPIERBAREER->THEY., FEXXEZELDD
2tEaRI AR T2 7-HIC, ROVERWTHERICEKREL -,

20195 1BICHBAZEYYBLICKYEBIRL., T—9@f%1To7z. Ny T UMD X TD2FRM. TR
TOEBRTHORVWERT —IMEoNniz, —ATHERBEICAVIEREESOT—4133000 mDIKREIZL T
IIBHTAREZEVWRKATO2CIET Z2BAL RSN, ERALSEFELZERT 500K, EiFMIHETOER
EEENIE—L Y N THBIEHDRIHRER DN, MIHEDEETILDEVNE0.1CREH Y., B EREIRE
BRZEDRELNE#ET, ZTEBEREBENTOEBROFEILHT1000 mOEART10 cm F2E. 2500 mDESAR
T20cm BBEBE->TLEz o7, LHL. 1 FHORMPT—9D-DBRHEIRICE Z2EBRRECEE IFBR1-2
cm/yrOEE TEMHI AR TH D, EENLBETERISIE. BABERNTOEENR I Y —TOEEIIRS
N, EMINEIHBEZMEBORTERRMICREL TWE I 2R/ ITIERE A, RBE. KEAER
ERILZNRNICHET 2HE2RTHTHY . SHRLIVBEOBVERITEEICARS LHFIND,
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Width of the strain concentration in the San-in Shear Zone as
observed by a dense GNSS network

*Angela Meneses-Gutierrez'%, Takuya Nishimura®

1. Institute for Advanced Research, Nagoya University, 2. Disaster Mitigation Research Center, Nagoya University, 3.
Disaster Prevention Research Institute, Kyoto University

The San-in Shear Zone (SSZ) is is a "N8OCE right-lateral shear zone in southwest Japan with a 30- to
50-km width, where seismic activity and high strain rates have been observed. Although no major active
fault is identified in the SSZ, deformation in the area can be modeled by assuming a 5 mm/yr deep creep
on a vertical fault with right-lateral motion and conjugate Riedel shears within the shear zone can
reconcile the seismotectonics in the area (Nishimura and Takada, 2017). GNSS velocities are well
explained by a model having a deep creep on a vertical fault plane, however, it is not clear the extent of
the shear zone in the lower crust or how the overall E-W trending right-lateral slip is accommodated by
the active faults within it. Thus, we evaluate the width of the shear zone beneath the SSZ utilizing the
available GNSS data in the area.

We analyze daily coordinates from continuous GNSS stations in southwest Japan from 1 January 2014 to
31 December 2018. The network is composed by GEONET stations and original stations in the SSZ
operated by Kyoto University since December 2014 near the source regions the 2000 Western Tottori
and the 2016 Central Tottori earthquakes. Precise daily coordinates for the GNSS sites are calculated
with the GNSS-Inferred Positioning System and Orbit Analysis Simulation Software (GIPSY-OASIS), version
6.2 using the Precise Point Positioning processing strategy with ambiguity resolution (Zumberge et al.,
1997; Bertiger et al., 2010).

We utilize the horizontal displacement rates distribution with respect to site 0344 (35.09°N, 134.599E) for
our analysis. Two major earthquakes affected the crustal deformation in the area during the analyzed
period: the 2016 Kumamoto earthquakes (M, 7.0) and the 2016 Central Tottori earthquake (M,, 6.2).
Coseismic and postseismic corrections are applied for the perturbed stations.

We estimate the width of the SSZ for Eastern, Central, and Western Tottori by assuming parallel vertical
dislocations below 13 km depth (Omuralieva et al., 2012) in the shear zone. Optimized models based on
the horizontal displacement along three profiles reveal different widths of the shear zone (i.e., 72 km in
Western Tottori, 38km in Central Tottori and 55 km in Eastern Tottori). They suggest that ductile flow in
the lower crust is distributed in a channel beneath the SSZ. However, models with a single vertical fault in
the middle of the shear zone are within the data 2 sigma confidence interval. Current GNSS network
provides a limited contribution to constraining the width of the shear zone in the lower crust.
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GEONETT — 4 (F3fi#)IC & D W= RBESSEMR H D &
Attempt to detect intra-plate SSEs based on GEONET data (F3
solution)

*Hrh B

*Yusaku Tanaka'

1. RAHER
1. ERI, UTokyo

20—#EEHEN S, AREOBEBFOHMEL Y RVWEENRTRET ZHEIX. ZOREHICIH L THRIERR
HE, ERRME - 8., RO0—RY vy TARYKNSSEIDITONDE, ZORTESSEERERVEBR
F—ILTHEITL. ZOBANCIEEE LTGNSSAAVWSL N TWS, AO—HET—9X—2(
http://www-solid.eps.s.u-tokyo.ac.jp/ “sloweq/ )IC & 1LiE, SSElE. CThETEICTL— MERTHRAZINT
Y. AETORBAEIZILEE THASNIZEH LHARVWCHRE - HE, 2014, JpGU; Ozono et al.,

2015), 7L — MERBIDSSEIE, FIZIET L — MERLICSSEA R I THEHMEBARE T 2E T EOERIS
BROMUBICHTIHMBEENFRATES LIC, HEIEBREFEFAHOBAAIPEA L ABICE K ENEFT
X%, 7L—MERBODOSSEIZ. ZOFRIHK>TY I/ FILERITETRENTRETH D, —H. RE
SSEld. RETIMBAIRET 2EHNHETHY ., WRELERASROBEBABRDOFAEHEHL <. WREESSENX
BTRELLBREY VTV ERAZBASROBERENLREDICAD, ZDLIREADN, INETHE
SSEOMHEFNTKBRONTWAEERTH 5,

Z ZTAMETIE, ELHIERRHNIRET 52GNSST—4 (GEONET, F3f2) % AW T, T TR Z[FRBE]IC
Mo THADHBREH = BRFEMICAEL. TOMOAESSEORE A5, AARIEFRIEBERTFEG
BRIDB) X THEITLTHY. INE TICHFESSEDRREMEN SRDON 2+ OB ESHORBICKINL -, FERE
ETIE, TORRICOWVWTHRET %,

=L, RFRSHBREET —FICOAEDNTEY, R LR EE N HNRESSERIRTH S EMET S T
ERRFERTIITARETH D, NESSERFEDRIREMNIERICEV & 2RI LDHICIE. S&. HIAITREH
ICEITZRCIGMTOERBRMEBOREEDERELEZHEL TV ZENMBETH S,

[(FEBRS]

(1) E—Ic. F3@%EMALTHRROKTESAOBEEBOBERIEERT 2, IOBRBTEBREOREL
EAEIEEDARL, (B2 + (AN)*2 DEAR(ME, N IR ARAESZHB L LA EZHB) AL 2%
T, WREHOREAEICEKEFELETICO T TILIRETE %,

(2) FR LB RIS LT, — 4~ BIROBBRFRBRZFR L. ZORERBOHR T(PRIE +/- 3xhRIE R
E)DMHMUICAIB LT -9 E24NEE LTHRAT 2,

(3) F3EDBFRINCIE T v 7 X#P, HMERFOMAERZEE. KNLEHICL ZMBEE R EICL > TRERLIE
FNd, COREMIAFARTIE/ A XERBED, TOBEETI, TTHRHEFBRAEER L. ZORRER
HRIFERFEICDENT D, ZLTHIFERFORRICRNZFEATCIRBEE 71 v 71095, AIEDIE
e, BEORIEDEEZRELY., TOEENS, COEN. HIBEEZBATWESE. TOEDOLETAR
ERNEFEETIERMLT. BERBRODBIELUBEIRTOT =905, ZDEEZELSIK, 7L, ZHICIEE
EAREVWENSIBREGIREIN, NEVWEXRZRAEGH LFSFHETEZRVWEVWDBEIH S, £
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TRESERELIBHEZIRAICNS S LD OHEZREYIRLITD,

(4) TERmEME LERINICHL, RQEBLUAET. BE, ANEDREEZTD.
(5) 0=10BDHV YT T7 4L —%@ERAL. BRIZFTEILT S,

(6) TR LERFRINDHPT, DI/ HOMBENELET 2892 5,

(7) U VROBBREBHNMH SN ABARZET. TOEESHNRDORA., 48R LETRBFICS IH Y
B EH M MBS NGa, T THRESHZRELIET S,

(B) RMESNAHBEHICOVWT, FSHARTREAE - BiLAE - L TFTAADOREDEZRES 5.

Q) RIE® SN MBEB 2 RESSEICE 2 E DI ERE L. ZDMAEREE 2 5B RELME 2 BB E TR
%,
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BERENGEFRICEZNIRAMEINA ZERBLILHBAO—R) v T
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Detection of seafloor crustal deformation due to shallow SSE using
ocean bottom pressure with long-period tidal variability corrections

S BN BE B A FEER. B =KX° AHMR. A FH
*Tomohiro Inoue1, Tomoya Muramotoz, Daisuke Inazu®, Yoshihiro Ito?, Ryota Hino®, Kazuaki
Ohta”, Syuichi Suzuki®
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HEBETCOMBENREEZBENE LEBEENERIEERINTVS, HICBETOXRBTRETIR
A—XYy 7OEHREOHEEICEEL T, BELOGNSSERIDATIEFR+2THY ., BELOBEENEGHEER
BENERZT, AR TIERBRICRESNBEENGRRICSEINDBFEREOENZENICEE T 2. &
ICRESES KRS (Af2BMUL) 2BRETEIETEHRO—Y v FICHEDS. BEOLTEEEZRE & <
RHETBEFEERICOVWTHERS,

BERTHAINZ KERIEBELDBKOEICKEZIKET 2, BEENFGFITEREOMBES (LTE) 25
WA REETERI T 2— AT, BRAISh2ENEICITELOSENEKER EHBEHUADORDEESEN

%, BEEREOENEIT. BRASNDIFMBEERD DR TEZDEENKE . BIKD S & CEHI LA
DERAMDSRBIEFMIMDICAITOND, LIRS ITEABHONS (2BXRHE) cREHOKS (2B
. L TREBEIRD] ) "EEND, AETHERRETZ2R0—R Y v FICH#D aELe (FuERE
Doy ADEE) DRBFTTIE. HBREENS & REBIEIKRS ODREERDIEFIEF—HT 2720, REHEH
RO DBRELITAIREL D, LHOLADS, H£1THIE (Muramoto et al.,, 2019; Hino et al,, 201374 &) T
RSN ENEDI SERABORSI KRS EIEFIRNS R BRWTE Y., REEEIND IEERE L TULAR
LY,

Za—Y—5 YV REISUFRMAATRIC2014FEH 5201 7EDHRICKRE S NI BEE DET R % BT ICH
Wi, FEBIYRD DMEICIEEFETIV (Inazuetal, 2012) ZFRAL. REBEYES ORMIEICIE
BAYTAP-L (Tamuraetal.,, 1991) %A L7, TOHFER. RAHEYZEAREISBRETEIET, H2
BARTIE. REAPIHSYZRET 2EIQOENEDOERIICLEANTIEERZENT10%EZE (0.1hPaf2E) B L
oo BT, HESNARBASFEVEETIVEGEICLZREARBRYELE L, HESNIEOZ Y M AIREE
T2, 5. RAPESMYERELEZEDEZRVT, SRMBICRELEZZO—R Y v T (2015F

9A. 2016F11BAY) ICHL T, BEMBEHOHEELTo-ERETTFETH S,
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