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Abrupt water temperature increases near seafloor after the 2011
Tohoku earthquake

*Daisuke INAZU', Yoshihiro ITO? Ryota HINO?, Wataru TANIKAWA*

1. Tokyo University of Marine Science and Technology, 2. Kyoto University, 3. Tohoku University, 4. Japan Agency for
Marine-Earth Science and Technology

20T FRILMBEORRELBRICEITZIENRUOEANT—4 &, TOMEBETHRE L LMBEEIRROT
fICZ<AVWLNTE, ZOK, ENEOCEEDLHIC, BEEAFHEIBORET —FBBMBFINLTWVS
M. T L7 CRE) MEOLOOBERNRT—SRIFEAEFRAIhTI AN o7,

Inazu et al. 2023 PEPSTIi, ¥3. CNoHDBET—9HMEBELOKEBEOIOF>—E LTHATESZ
EEMERL, RWVWT, 201 TFRILMEARER L -SHEHED 8 mDBEEANER (KFE1-6 km) DERE
F—YEEE L, KEH3km (GJT3) £6km (TIT1) ®2H (Hinoetal. 2014 MGREHR) T, HE
(RB) REHLSHEFBRICHOICOBELENRON, ZTOEFIZ2BBULBHEL TV, EROME

B, ZOERBRAEBRORIRYEOZER (KE3-6km) OBETHSENLFREIER L. ENIEBELE
DBKPTILBMLIEZ & & B EERT,

ZORBKNBKICEZATBREBEZHELLE TS, 4x10M6ITH o7, BRASINIKELERORFER T —IL
EERBLZDORRZERLAHER. KIRNYEOEBAOW DHDEERME (DIKEME. LT, &V
BEMEEDOYRTER) O, BETHRkmMICRIEREICHALAH SNTWREDL, REFRED S HEFR DR
AT, FIEETHRESNAEEHRING, COEEZDBETHIHLOBREE TORBOBREEIX. Btcm/sic
ELTWEEREE LN,

GIT3ETITITR O /KEEEDN2BEDHYR (LAMNSRER) BRKBHICIEETWED, GIT3STOESR
HBRELHIRBREREL—A. TITITOREIL, AR DOERNALEFETRZRERNSBERLTY

oo TIMI TORRWARE LRI BQBEOEBFHIFTEDETLRAML TV, FAEREROHEHE
THBEABEEFTLER L TELLYRBORGEO—ERD, EIYFMEQETICHWERMISBEH LI EHTRERE
ns,

BETIE. AERHSZORICNTITO, BETOGRE - BROBR - HAEDBREICOVWT, #FL {HBNT 2,

51 A2k

Inazu, Ito, Hino, Tanikawa (2023) Abrupt water temperature increases near seafloor during the 2011
Tohoku earthquake. Prog Earth Planet Sci, 10, 24. https://doi.org/10.1186/s40645-023-00556-0
Hino, Inazu, Ohta, Ito, Suzuki, linuma, Osada, Kido, Fujimoto, Kaneda (2014) Was the 2011 Tohoku-Oki
earthquake preceded by aseismic preslip? Examination of seafloor vertical deformation data near the
epicenter. Mar Geophys Res, 35, 181-190. https://doi.org/10.1007/s11001-013-9208-2
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The 2011 Tohoku-Oki Earthquake Near-Trench Structural Evolution by
Time-lapse Seismic Depth Imaging

*Ehsan Jamali Hondori', Jin-Oh Park?

1. Geoscience Enterprise Inc. (GSE), 2. Atmosphere and Ocean Research Institute, The University of Tokyo

Previous comparative seafloor observations by the manned submersible Shinkai 6500 within the
coseismic slip area of the 2011 Tohoku-Oki earthquake (M 9.0) showed several seafloor deformations,
open fissures, and collapsed biological colonies associated with the earthquake. Differential bathymetry
studies also showed that seafloor experienced a horizontal displacement of around 69 m near the Japan
Trench, where the Pacific plate subducts beneath the Okhotsk plate. Despite these clear observations of
the seafloor deformations, and many other researches using various types of geoscientific data, there are
yet no detailed structural comparisons on sub-seafloor depth domain images of seismic reflection data
before and after the earthquake. In this research, we did a time-lapse analysis between two seismic survey
lines acquired on the same trajectory, but before and after the Tohoku-Oki earthquake, by applying
Reverse Time Migration (RTM) on the multichannel seismic reflection data. For the baseline dataset we
used 2D seismic line MY101, which had been acquired in 1999 using a streamer cable of 132 live
channels at 25 m intervals with a maximum offset of 3400 m and shot intervals of 50 m. The monitor
dataset is the 2D seismic line D13, which has been acquired in May 2011, just two months after the
earthquake, using a similar shot spacing but a more advanced seismic acquisition system including a
streamer cable of 444 channels at 12.5 m intervals with a maximum offset of 5700 m. Both surveys have
been conducted by Japan Agency for Marine-Earth Science and Technology JAMSTEC).

In order to maintain consistent survey geometry for both lines, we selected a subset of the monitor
dataset which covers the same offset range as the baseline survey and skipped every other channel to
have the same CMP (Common Mid-Point) fold coverage. Consequently, we used a similar pre-processing
flow for both surveys to enhance the signal to noise ratio before imaging. For building a reliable RTM
velocity model, we applied a layer-stripping migration velocity analysis approach followed by a reflection
travel-time tomography using the full-offset monitor dataset, which provided us with a reasonable
accuracy for constraining the velocity of the deeper reflections. We then used the velocity model and
applied RTM with a maximum frequency of 20 Hz for both baseline and (offset-limited) monitor datasets.

The resulting seismic depth images show several distinct differences, which could be summarized as
follows. (1) The plate boundary fault (i.e., decollement) reflection near the trench is continuously visible in
the baseline but seems to be weak and partially broken in the monitor survey. Especially, the decollement
reflectivity above a graben near the trench seems to be dimmed out in the monitor dataset, which implies
that the seismic impedance contrast at this boundary has dramatically changed after the earthquake. (2) A
number of thrust faults with strong reflectivity appear in the monitor line, which are not clearly visible in
the baseline survey. Previously we have calculated pore-fluid pressures along the decollement and
backstop interface, and observed that the backstop interface and several thrust faults in the accretionary
wedge contribute to the fluid drainage from the underthrust sediments to the seafloor. The sharp
reflections from the thrust faults observed in the monitor data may be caused by the impedance contrast
of the fluid drainage paths along those faults. (3) The sedimentary units in the forearc of monitor line are
partially deformed with different dips compared to the baseline survey. These structural deformations
have not been reported before and we believe the complex rupture propagation pattern and coseismic
slip of the Tohoku-Oki earthquake caused those unique features.
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Detailed fault ruptures for the 2023 Turkey-Syria earthquake revealed
by SAR-based crustal deformation analysis
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Numerical simulation of marine terrace at Kikai-jima: clarifying uplift
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1. Graduate School of Environmental Studies, Nagoya University, 2. Earthquake and Volcano Research Center
Graduate School of Environmental Studies, Nagoya University
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Interseismic deformation analysis due to megathrust locking using
GNSS Data: A case study of southwestern Pakistan

*Shaukat Parvaiz'??, Yo Fukushima'

1. International Research Institute of Disaster Science, Tohoku University Japan, 2. Department of Earth Sciences,
Quaid-i-Azam University Islamabad, Pakistan., 3. Department of Geological Engineering, Balochistan University of I.T,
Engineering and Management Sciences (BUITEMS), Quetta, Pakistan.

Pakistan lies on the region where three plates collide with each other along with a triple junction near
Karachi city. In south, the Arabian plate subducts beneath the Eurasian plate off the southern coast of Iran
and Pakistan. At the western end of the subduction megathrust, it is connected to the Zagros thrust
system of Iran through Minab fault, whereas it is connected to the southern Chaman fault system along
with Murray Ridge transtensional zone at its eastern end. The Makran Subduction Zone (MSZ) has
produced the world's largest arc-trench gap (500-600 km) and wedge system with splay faults (both on
and offshore), having “7 km thick sedimentary strata. Convergence across the MSZ is complex and poorly
understood, yet potentially the largest source of earthquakes and tsunami hazards in the region. The
increasing convergence rates between Arabia and Eurasia from west to east across the subduction zone
divides the MSZ into eastern and western parts with high and low seismicity, respectively. Historical
seismicity shows that the eastern part of MSZ has experienced at least six large earthquakes (M>7)
rupturing the plate boundary in the last 500 years, including the tsunamigenic 1945 M8.1 event (the
second worst tsunami in the Indian Ocean after 2004 Sumatra tsunami). Following the 1945 earthquake,
tsunami runups of up to 15 m were reported at Pasni, 1.4 m at Karachi, and 2 m at Mumbai (Byrne et al.,
1992; Heidarzadeh et al., 2008). This zone has the potential to generate 8.7-9.2 (Mw) earthquakes (Smith
et al., 2013; Frohling and Szeliga, 2016). We use Global Navigation Satellite System (GNSS)
measurements of crustal motion across the Makran megathrust to investigate the fault coupling
distribution and fault geometry. Specifically, we estimate the slip deficit rates and width (locking depths)
for three sections along the megathrust. Compared with previous studies, we attempt to test a new plate
boundary geometry and a different modeling strategy. We use published GNSS data from more than 19
stations in Iran, Pakistan, and Oman, as well as hypocentral positions and seismic data, to build the
geometry of the megathrust and a preliminary fault-coupling model for the MSZ. The precise GNSS
velocity data show that the entire MSZ is broadly coupled from near the trench to a downdip depth range
of 25-35km, although with small information in strike parallel and strike normal directions due to the
sparse GNSS network. By modeling the GNSS data, we confirmed the intersesimic deformation due to
megathrust coupling in the forearc region and its seismogenic potential. We are also working on high
resolution Interferometric Synthetic Aperture Radar (InSAR) data sets (SAR sensors of Envisat (2003-2010)
and Sentinel-1 (2015-2023) satellites) to update results, which is expected to complement the sparse
GNSS stations and produce more detailed locking distribution.
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Temporal Changes of Seismic Attenuation after the Tohoku-oki
Earthquake

*Hayato Tero', Junichi Nakajima1

1. Tokyo Institute of Technology

AL A R FE BT, RILMBORFEFAFETHRATE m, BREL DBETIZ50 mZEDRRA & KFE
BENEASIh, ZTORELIEHAHRcm~EIecmT ORABELTWS. LHL, BEROKEEMIFELE

BFHEDOAMEEZRLTHY, MEEZHRATZ2LHOICETII—R) v TE-BERNMOEANVLETHS. —
B, P79 —R)y TEMBERNMOMREMICHTE2F5RE N — R T7OBRICHD. >T, HREA
BADHATIIMBEEENET 75— )y TORSIEZAETERVEWVWIBBEEBATWS. KFFRIFZD
EIBIML—RATICHL, MERBROBEZCOBETISEANTINEZSA S c2BME L.

FICEHEHRT2011-2019FICHKE L 72M3.0-6.5DRILHIMEDREN2600E % TR E L. 20K
2600 DA, HVWEDHAS1200@%ECT1DBDT—9 vy he& L. £F, T—9 vy hOHRTERNS
kmBRICH BMMERT %ZIRL, A—E8RARICET2 PREIDEBDARY ML EETE LK. RICEDARY
ML AIBSRUAERARY MUV THIELEE, 220MEOEREROEETRVE L CTERE#ODSZES
BUBRW. RRERIC, AR MVEDODBOMEN D FLIVEBLTEHLRDZLIIBLTOMERTERYI VY
TEHZETEHRARARY MLLLAEETEL, ZNICERARI MULEEE 71 v T4 P L. HL2DDOHERT
BEINZTELTVWARITNIERRY MLEOEZIZEOICAZDICH L, BRERZE D2 EE GRENBRA I
ILRZHE) £LEE (REI/RLICKECARZEBEE) ODBEZEFD. ARARTIERARY MNLLEOEEZHS
BEORBEZLA#ELZ. ULEDEREE, T—9 Yy ND1200EDHEA T WEICTOET DANEZ LA
551408147 - 7=

"BoNHBERIE, AEERIIBRROBRVENKEL, FEADOKRBICHWELLEN NSRBI EERLTL
3. ZORBRROECHIRIAMBROMBEEMZRL TWSERET 5L, FABEERICERIRERLE
%, BREENICED LI EILRD. CORKOBHNFEZKRDZLHDICT1v T4 0T %LEI?, &
—OFMEFETIFGFRATEY, PR EB2DDBMERE (W34 8B, ¥3F) ’YETHZ I A HIAL
fo. ZORERIE2D, HLCRETNULOBREREZF OBRMBRMETL TV I L ZRERLTWS.
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GNSS-Acoustic seafloor geodetic observations and their results along
the Japan-Kuril trench

*Fumiaki TOMITA', Motoyuki Kido', Takeshi linuma?, Yusaku Ohta®, Ryota Hino®, Mako Ohzono*
, Hiroaki Takahashi?, Raymondo Plata-Martinez?, Tetsuo No?, Kazuo Nakahigashi5, Kyosuke
Nakamura®

1. IRIDeS, Tohoku University, 2. Japan Agency for Marine-Earth Science and Technology, 3. Graduate School of
Science, Tohoku University, 4. Graduate School of Science, Hokkaido University, 5. Tokyo University of Marine
Science and Technology

RILKRZTIE, 2012FIC20mDGNSS-AERm A RILHICEREBEL, BHEERELTHY, 2016598 XTIk
BEARTEICI~2EREOMMEBELT Sy b7 +—4 GBLER) ELTEALLEF Y UR—VERIE X
LTHY, ZOEBRRIFHonshoetal. (2019)ICF EHONTWS. ZHUUKIE, MIEOEAIR ~DREE
TERECERNIERTEARWVREERL>TWE. LHL, 2019F X YURDHDICE W EANTHITITRER
V=T34 —%BLEEE L TGERTSZHEAERKBL (linumaetal, 2021) , 2020FLUBEIEZS 8RR %
KZEBREFEIC2ZAERELTWS. 7L, 97— 45 —I3BROBVEBETOERI’RETH S -
&, EAMICEBHEROFZEOEVEREFUILOFASRTLMNEATETVWAYL, BEHFUEOEASRT
I, REE@Y DA EERE L-8R%, JAMSTEC - RRUBEARZER AL TITOIREABITETY

3. ¥, TEBEAWVRENRTIL, 2019FIC3mDGNSS-ASRASE%E L, MIAICE2E8AE=EIC 1 [OFE
EERBELTETWS., AERTIE, 2023F7RETCICERLZYV—T /5149 —8LUMAEAW:
GNSS-AEBIDRRICDWTRBNT 5.

LEROERT—4 2RI KFETHREL/ZGNSS-AfRHTY 7 k [SeaGapl (Tomita & Kido, 2022; Tomita &
Kido, under review) ZHWTEHE{To7. BT, BPIFOEBKEAEBEE2RE L. GEE

E - REBARICDOWTERIDH (AEEE : 15 0.65 km - EZBHERZE 0.15 kmDIER D, RILQE : FEHO
sec/km - fB#(RE 5.0x10° sec/kmDIERD ) BT LT, ERBAT—9DHTERE LLBIMRE
BohdESIcLz. FIGHOSAERICDOWTIE, 201 TEFILHEDERIBE ICAE T 2 =SB HOE
Blmld, FHEEEMICKZEEZONS10cm/yEBEORGEHN AR Z DRI SOLNAL. £, BSHESHT
IGEBLEE TRBRERIR SN TWS. 7272 L, Wave GliderTEB LIEEDT—4ICDWTIX, GNSSHI
RIDRMIRE, HEIWEIHZEOMHBEICLZ2RMBELEZAONDIHERENELTHY, ZTOTEILE
ThHdEEZLND. BFEH - EHZREHOHARIE, BWERICLERZEHEINNIWVWD, EETIEAEE O
EENEL B> TLREFAELN, RUWIRYDBEZFICLY 7L — MNEEBECHEEENOFENITENT
WBEEZONS., BE - KBEHOSRBSIE, 2016 F98DEAUETTRELONTVWARMIRNY DFEELE
ALNEZREAZDEFHIFRINE L TVLWEHFIREOSN. BEFHOHRRRERICOVWT, TL— I NEEEE
EZZ56N37 cm/yREOHEILBEABRDEENRE SN,

ARRTE, LROBARRICO VW IEHEROBREEEA TRELTD. £k, LFEDHORMBERLD
WTH T DR - HIAEATS.

S

Honsho et al. (2019), Journal of Geophysical Research: Solid Earth, 124, 5990-6009,
doi:10.1029/2018JB017135

linuma et al. (2021), Frontiers in Earth Science, 9:600946, doi:10.3389/feart.2021.600946
Tomita & Kido (2022), Earth, Planets and Space, 74, 176, doi:10.1186/s40623-022-01740-0
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Estimate the interplate coupling around the Southern Kuril Trench

*Shunsuke Imai1, Hiroaki Takahashiz

1. Graduate School of Science, Hokkaido University, 2. Institute of Seismology and Volcanology, Faculty of Science,
Hokkaido University, Sapporo, Japan

FEBEMMIEIAEETL— MDA HR—VY I T L — D TFITEARADILAAIH T, 1952F+FhithE»
1969FBERAFMELREDOMEV T AD T L — MERMEAREL TWD, MEARBORPFTMICK S
S0ELRFEEMEIE, MS.SUEDBEAMET7-40%, REHDMEY 5 A TIESONIZE & & WVREE S
BoTW3, MARAFICEVWTIE, TL—MNIREEEIRYENDOLEAEEZZETTL— MNEDEEERA
WETDEZHA (Savage,1983) IS TWS, LH L., TEBEEIICES TR ESHT—4 (3ith HEA
RETHY., BEMADOTL— MERILLEMRVESICEAL TE, HEBASLSERLH D7-0D. fF#i%
BEOESVEOABEEOE SN EBRER>TWS,

L2 T, AARTIHISHB|ERZMHED 1 »/N\—2 a3 v FE (Lindsey et al.(2021)) #FW., TEBEMEICS
73, 7L—MERRBECTCEVREELZHMIB LA L — NEBEZEEOHEICIRYBAL, Ihix, HhEBE
EFBELTTL—MNEICERT2I0AEIEETHZEVWIHFEIEL., REHMICEEIMNASSES D% iR
TER2ARY N EEATVWTE, BRIEZHZEBER ENIE ISHOBRHIEREZ LA Z &iFRVE VIR
EICEDVWTWVWS, HEMRICBVWTIE, BEISENAZTL— MERXRBICHS T2 7L — NEBEEEDOTHE
EMNKIBICER SN, SH - (2022, HEFR) Tid. AFEICE > T, 2003F+EHtEDRIE T
TESHHEDBEMEICEVWTEBZEDETAAONIZ &AL, BEMETOEZEDESICD WTEITHE
B L, ARKRTIE, FREFEEZLVRAICHIRT 2 EICE 2T, BONZBERODEVVERROD
TYERICL DT I FREEDEVNREICDWTHRET 2,

SH - fth (2022, HEESR) ICEWVWTRLAKERIE, Lindsey et al. (2020)2° 2B L TW3Matlab7 A4 5 A
ICREBEINETL—MNERETLEZOEERALAEEDTHo72H . RIFHSBREHAE DAL TWREN DT
7=8. Lindsey(2020)A*/ABH L 7=slabmeshZx AW T, $7zilslab2EF IV & W FEBEREE 2L ANN—L %
ZAXYYIDEERERMT, ANV aVEREICEVWTI., EHASEREDO—F XV A EEEH, S OFE
IHO0kmEEHFEL. ETINHORERIETL — MERDHMEBI S DEET100km e L7z, Okm& 100km®D EZE
DRERBRDZZEIIGEEIVETH S, BEDEWICKL 2 TEBHDEVNY, EROT L — MEREMRIETER
DREDERICIFEERBLTWAWED, X vy 1DEBEXE—TIEEL,

ANTZEMEET—9 & LT, BXEREFEESE 2 EZEDOFSREFRIORA, fEih. ETFEAIC
ZH# L7 ETHIE A O2003F + it ERI(199672003). @201 14 R 4LHH#ERI(200672011). @20114
RibAtthE#(201472019), @ERE4AER (201972023) D4 DDHIEICHF7-, BABREICDWTIE, &t
EORMWEHOHFEAEZREL T, WERIFORBEEZITTVWS, FA - ¥ FERAEHOFELRAN LERE
BOMEE AZLEE (mm/yr) & L7z, FSRRIZITRFI4ICERLTEY, KT — MEROEERICERT D1
&, plate motion calculator(UNAVCO web site) # AW T EZ A m DK T L — ML 2EBR/EMEEFEL T
BERY MVEETRHSETCAAICHAWSIEMEEZEH L 12,

HESNEZEESHIE. TLU—MERETINOEFFIE LB L., REHFTHEELEVWSALN, 2003F+
Bt EE DRI T, REAFFBOBEEIFBEWVREZHIFLAZ—A, XBTREEWVREBEZHIFLE, £

= 2011 EFRILHMEUBR TRBEAOEBEEDS WVEBEIZIEAL TWAHRRER >z, TL—MNERET
IWOEFFRTETIOBEEEICOVWTHANS O, FASNAMROEMEE EEAWDOEREDHREELLLEL
e, BEHEDETIVIREMATERICNS WMEER o7/, F/z, EBMEINONRS XA -9 5 LR

L. ABICHRNERBNTA—=IDLT10%UADHETEHEAT AR, Ay aTXKBEI EICEEEDERY
DERK - RNODEEFEEEELTEELALEZ S, BEERDETIVLTIE. GEONETOER SRiG (1R

F) hoBNARRBIA7TELRTHEZICERL, UWATIHEWMEZR >/, IhO5DERIS, EERDET
WIFEARERZ &L W K KFRIAL., REAFZ TOFHERBRIE. JVEHOTEHELBRRICFHMETE 322 &A%
Ihi,

HIBRREICE > T2003F B L U201 TFEDEMEDORWEHOHEALOHE L & 5 EHALDL, BEBEN+2TIE
BRWHABEMENH D, SERIEKVEEHOHXELREL. BESHTOHERERLEZHZFETH 5,
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Revisiting seafloor pressure records prior to the 2011 Tohoku
earthquake

*Kyosuke Hirata', Ryota Hino', Hideto Otsuka’, Yusaku Ohta', Norihisa Usui?

1. Graduate School of Science, Tohoku University, 2. Meteorological Research Institute

201 1 R E LI OBE/KEET (OBP) T—49 DR TIX, HMEREFICHKA4RAO—R) v TREH
HERSINTW53, 3AIHDORABIERICIE. BALHRRMTRY AOhta et al. (2012)IC K > THEERSI LTV
%, ltoetal (2016) IE3B9HDRIEDWIEEH D7 v 7574 v T T2RFANSSSENKREL TWVWD I &%
HLTW%, —A. Hinoetal. (2014) EFAEDEREMETHHABRALAEREERIOIEMEMET R OINEIC
Wnd ik E TEEIERATE A >/ ERDITTWDS, OBPTFT—4 D SMREFH T/ FILEHE T 3IC
SIEFYBEEIR D EMYR TELNEETH D, BEEH /A X \EBT H7HIC, BEETILERAWVT
BEENZHEHETIFENESNTEY (Fz& ZIE. Hinoetal, 2014; Heetal, 2023) . 5 L7=iE*
EFIIICKL 2EBOBRKEESOBRMEOTMIL. BEIMFZODFICEVWTEEEREETH

%, Otsuka et al. (2023) IXF[RFAEAHBEAF L 7=MRI.COM-JPNE T JL (Sakamoto et al., 2019) D MHREZT
%, DONETOOBPEZRWTEE N Z 7ZAVDEBIEH T RICEEL 7. MRIETILIZ, ThEFTDOBPT—41#
HTLIELIEBWONTEAEFTZREETI (Inazuetal, 2012) ABKEBEEE S L THR->TWBDICT L

T, BKEZEEEE L TR TWTIKESAHOREEL2MEULETH D, BEHIE. 10FEUEICHES
DONET(DOBPEEER & DB M 5. MRIEFIVIGEWERHEIE CEHRAT— 4 ICEULBRKEEZS % FAld
2ZENTEDZEERLEZ, ZOFHFLWEBEET IV ERWIERYEEESE /) 1 ADOBREEFTILHHERID
OBPE AT —4 I L TGERET S & T, MEREICATLABELTEHNCEAL T, RHEOHRL Y BEEM
RREHHENTE S I ENFI NS, AR TR, RHFHEOERIKICH T 20BPT—9 DD 5, KiTH
P CHEEAMBLEHIERIEUNINE LD ICH 7201 TEFE2BLEIORHFICEE LT, MRIETIVETEERET
IWD2BEDETIICK ZIEFIRDBEMREA LB L, BT —9HMSETIHADEZLIVTELNS
BERRIIORMSIRIEDERBEAZ KDL EZ D, FHEETIHLEA SOOI T26% TH>7=DICTL

T. MRIEFILTIZ17% T#H > 7=, Otsuka et al. (2023)1'DONETD T — 4 CREBHDIH % L 1=ERT

&, RMSIRIBOEREIITRE ¢ 2 KEZBDOBRHFHICEKELTHY. 100HEREL YV EVWEABTIETEE
ETIEFS>BREBRINOAHLIPRMSIRIEA/NS K BB ENRINTEY., SHOEMGERIZBAREEICS
WTCHRZKDOERALIAONZ I EETRT, —AT. REEFETIEMRIETILOADOBREENAS AdA LD
HY, FICKELRABEHHIEASINTVWIHREEEHISEVERSTITI TR, FEETILLYEMRIET
IWOHEAEZELFIK ZETI) LERBAPZEHZ L VEBERT 2N TE 2 ENERI N, BEHIEL
OBPO AN RBEHDIEIIBEILHRONEHE L TWVWB I EE, MRIEFIHDNELKBIRTETWSZ EARL
TW3, HEADBATIH. RAESETOBRRENIEETH S LI, RILHMEICKITLEZ—EDEE TIE
BB ETOIBEYEITARYINEFELRREERALLELEZZILONZZEDNS, HILLMRIETILERWE
EATIC K Y. RALAEICET L BERREHOFBICOVWTHZANRAZIRBETZ 2 I L’ PFTE 5,
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SSE detectability of OBP data using principal component analysis:
Application to data from Hikurangi and Alaska

*Hideto Otsuka', Yusaku Ohta’, Ryota Hino'

1. Graduate school of science, Tohoku university

YBIER/KEET (Ocean Bottom Pressure gauge; BAF, OBP) [LBEDMB LI A EHMNICRANTE2 VYT
H5. TO—Fh, BICZAO—2R Y v T4k (Slow Slip Event; SSE) ZDIEESMBLTE DS ICIE, Z0
REEEDIE S A 5 IEEYEELTE D@ A5, FMRENEEE S, Otsuka et al. (EPS, 2023) I, DONET
OBPF—# ICEMD 94T (Principal Component Analysis; PCA) ##fH L7-. ZORR, KEABEICKRIEET
DEEEHMONE2ERSD (PC2) ICIRN, OBPTF—4ICEEF N2 BELERODKEREMERMTEZ I &
R, 7, SSEICERT 2B EBRO AE L ZESE0BPRRIICERE I, ZORRIICPCA%E
HI32&T, MREBRIDESCERDDZORBICHECTELLTEZIEERHE L. I5I1C, HEEDER
BH 5 DZEAL & FRI&IENFEME (Normalized Inner Product; NIP) Z FAWTCET 2 2 & T, EEMAEELTH
CEBDIB/EEVRETIFELRELL. T, BFEHOEEMNSEIFENICRE L TWNIE, BRII%
EERORERBICUVEL, ThEAWSIETET—IDOHNIPICLZHEEEIARY MIREFAIRERZ & %
L7, —AT, EEDODONET OBPT—4 M SSSEAME LABIRRT T EATETWARWL., iz, BHFEE
O EEMSEILEEEICER S (e.g., Dobashi and Inazu, 2021) Z&H5, NIPERWEEEIRY D
MHEFENBERUTENE TIEELSNMNIA>TWVRY, ZITERRAETIE, BFERICLEZT—IHSEEOIEE
BARY NORBATREMZFML, RAFEOMERTOMRETMENIPELEZR WS I & TERL.

AR TIE, EHIFFRE L TOBPICE DK SSERB DB EFAHZ -1 —Y—F Y K £V F > ¥ (HOBITSS)
(e.g., Wallace et al., 2016; Muramoto et al., 2019) B L U7 5 X ¥ &34 (AACSE) (e.g., He et al.,, 2023) D
OBPF—4¥ %A\, ZTOEFELHOFHMENIPFEOMRETH A ERE L=, AR THW/ZHOBITSSIX
2014FE58~2015%F6 8 D 148385, AACSEIZ2018%E58~2019E88 M21£8IH% FNZFNAL

7=. HOBITSS, AACSEEAIET— 4 IZIRISAS S v O— KR L7, OBPF—4 4 Y S HILDF—4 &FHiL
WIBICE WIBBEICY v YV T LD, SEENDEIRDIEEIRET 1LY, B R T MK
DITIEHEREBEUEBRVWENREFTNRELE. TNOERILEBEDT—4ICK L, PCAZERL

7=. HOBITSS, AACSE& % IZ7KR200m LR DREME L&A= & 2,000mLURDERA NS E N 5. FFICFERL
DEXRBEARICEEFNZEBELHOIRBITERTIIICKEZ L (e.g., Fredrickson et al., 2023) Z &5, RERERR
EDIRBOEEA X[ I EB72HIC, HEPCA (Weighted-PCA; WPCA) 2B\, 512, IEEBARY ME
HICBWTIE, BRINSEDPCHOERE DA%, 20X /ZIE30HDBEHTHY H L BRI TOPCOZE/B S &
EHEY 2 Z & TNIPOEEI A AT, BERERIL, SLITMFER TRE S N/ZSSEDQRFESR (20~30H) #EEL
REL .

HOBITSS, AACSEICW-PCA%JEF L7-#&5%, DONET& RHRICIHBEH DA PCT, ERIKASHMNPC2ICR SN

. ZD7=&®, DONETTHONTIBEREDKEREEE OFBIEINSERZBIHTERHBTHD &N
BoHER >z, —ATERDBOEFTERIZAACSETAZ K BR >/, ThIZERBOMRPEE S HICE
DL AL’ H 2. BFEEEOEE D HFOREZEILS K PLTHFR TSSENRH I /B TONIPEH % AN
7=. TOFER, SSEHIEITBIHANIPOETIEEELDEABETERonAr -7k, Ihid, BARBRELT
HREEBDOEBOMBICEY, PCATEUICEERWBEH 2B T AL > /AN HS. —A, NIPTIE
FEEBEARY NERETESZZEND, TALHICIEHREEBUANEEND . I T, NIPOEEIKE
DoTEBERTOEPCOEB[MAMICOVTEHLRT 2MNENH . FKKTIE, SSEHIEZ A DICNIPELICED
E, INOEHBWETOIFEEMBRES, &LCEBELEOHMICOVWTEHMICKRET 5.
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Guard)
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*Tadashi ISHIKAWAL, Masanao Sumiyoshil, Yuto Nakamural, Kei Imuta! (1. Hydrographic and
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*Ryosuke Nakahatal, Ryoya Ikutal, keiichi Tadokoro?, Yasushi Harada3 (1. Shizuoka University, 2. Nagoya
University, 3. Tokai University)
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Representation of underwater sound speed structure in GNSS-A

*Yusuke YOKOTA', Tadashi Ishikawa?®, Shun-ichi Watanabe?, Yuto Nakamura?, Koya Nagae2

1. Institute of Industrial Science, University of Tokyo, 2. Hydrographic and Oceanographic Department, Japan Coast
Guard

GNSS-ATIEEFES, EICBPERZOENRELZELKHET DI ENBMNEREEEICEETHD. &
ik, GNSSICH T KRS - EHBEEZEDHELRERTH DD, BEARICEITIZHEDESEVNPE I ARODAL
BDIESDEAICKEREVLDH S,

GNSS-AIC & W TR R RHTF A TH 5 GARPOS version 1.0.0 (Watanabe et al., 2020) T, BE & BIE
ICHZBLROMELBEROMEBICKEL TATA—SHEETD. BHOBERISLERE S BERICKY
LTg &g, UATRI MLGET D) ELTHELTWS. ZhidftsdSeaGap (Tomita & Kido, 2023) 7 & T
HESINZNIA—YLEEEICAEDITZIENTE .

BIFOFEN NS IZIFEBTEZEEZ DL, G, BOERRELERICOBL, TOFEDEEELT
5Zons. COK, Gzg,gFEICTOY MNTZIE%2ERS. 7Oy hENRANET, F3IRR (sgn(g,
)=sgn(g,)) DEHIIMOERIBL A ¥ —IDEMLTER B ENTES. B2, HARE (sgn(g)#sen(g,)) D
BREZDEDICER DI ENTERWVWEYD, BHERIGO/NA 7 AWARRY 2 BE LARITNIER SR,

RICIRTDBEEERD. OB, gEgdTNTRERAENAAOL > R2ARICHE L THES L

5. WA LN ER2ERICKLTEONE. ZOBERT S 20050, FAREENAAICHLT(g,: &y
JRT ML E (g ) RY MLOBE N n /2T OB, EHRHEERS I EEEE ORS¢ 5) & G,
Guo EBHICTHRDERIGL A V—IEBIL TEZAD I EDTEBEICKHS. £I22D, /28 YKRDE, £0D
E3BBEER->TH 1 HOEMUTEAVEANELS. T8, LELDg,-g FECAKKTOY hF3E
Z DRV EEOER OHE N SBORED/ [ 7 RABEOEREBSIT ZEHNTE 5.

CDFFEAWVSEE, ZEEOT—Y THLRERMESDGE LR T 2 Z & TEBIBFDIZDIREDL /N[ 7 RBED
BEERITDHIENTES.

St - A RIS B RATERFBERI JURP 2022-Y-KOBO25, SECOM R2#1iriiE, RIFEEMEES
1 (A) “Science of Slow-to-Fast Earthquakes “DJP2THO5200D BN % 3 & L 7=.
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Trial of the detection of seafloor movement by the differential
bathymetry method

*Tadashi ISHIKAWA', Masanao Sumiyoshi1, Yuto Nakamura', Kei Imuta’
1. Hydrographic and Oceanographic Department, Japan Coast Guard

MERFOMREE ZET 2 L IRE LAMBEOYEBEDORRPICERLRKRENZRY. KICGNSSP
INSARED ATHEZ AW/ FEAMKZMICE 2 R EHRA IS BE - SHEELMBEE DR % AT

L, BERMBOIRNYBEEICKELEMRZRZLTWS. E5(0, 25 LAFHAMKMIrERFERTEZV
BEICEWTY, MREHBAZATRE T 2RMOMAFMAENEH, GNSS-A, BEBSZTERE, KEFRE
Dfts, BEICHEH L AR TORKRKEPOY & - ERERAINEBESNTWS. FITBEMRGNSSEH WA S
GNSS-AZAlE, BERBRTVPARZICI>THXBE - BB b7 7290 & LIOBE TRGNICEIAINRE S
h, WEROER/FEELLE, HERKELY, HERORNEHFOBEICERICKREZEZLTWS. —7
T, INSOBESVSEMILCEES ICMA, BEANDESBORE - MFLSICIAZ MDD DB, TR
TldBE EDE A & LERZEBARIEDN Y PEENL > TWVWDEEWVWIRRD D S.

BRRBEOERE IBEBRICHBEHZRE T M LT, MEREZEOMFE T —4 BT 5 2 & THh
BEHERET Z2EQMELNH . 201 T FERILM AR F P ERER, BFARARGEBIHERER
ICEE L CWettiw T — 4 C A UBAT CHMAE TV, ZOELDSHEBEROEHEZHE L. TOKE

R, BRBBEOBBEHMMMOICE VTS0 mOKEZENH > 7= 2 &R X SN/ (Fujiwara et al,, 2011). Z
DEZOREBEIFKEZENICOWVWTH20mERBELNTSE Y, 2-3cm DFEE & FFDGNSS-AEH & (&34
DEWVWHLHZH, BASITBEVEABICEVWTS, FOBERET —92BELTHEZEICL>TREIR
WREEZFIRTEZ LRSS H D& T, EQMBEOERAMEEIEVWEEZEAONS. £/, BEAMEICHED
BEORERRE LT, BT ARYICKZBEROMBEHOIFINIC, HEHICLIZBEHRIRVEEI SN
3. EPWMTERIIZOE DI BRIV ICLZMBECORBICEEDRFERERY S 3.

FxlE, MRomENSHEICHER, BEESREBOERICS T —9 0EEEHATHICHBLE. &
BN OHMEORAEEELEABIETIMIVSATH SN, FRAIDOHDREBEHEENDIBEIEIMEY T R &7
Y, Fujiwaraetal, (2011)TREOSNTWVWZ20 mMOBE TR EZDEHZRET DI LEFEHLWL. LHrLAad
5, Fujiwaraetal. 2011 THW T —4Et4 SRELBERFONGEZBNE LEEDTIERVWED, b
FTLEAFERICRBERBEEEB LT 9 TlERA o .

ZIT, WLONSERZEBHOFMAMFOLLEEENE L, RFOEBICLZI2BEDREVWT—Y52RET
i, SUVBWEETCHREE#IRAD I ENFTRICAZ EHFING. JYEVWREDEBREMMFE T —4 2
BT 27021, MBREDEZDICEVWEEINRDOSNZKBAEICEFZKET—VUEFEE L THERS
NTWBCUBELEBARHRE LN FE—LARFEERAT I ENEBRTIIHRETHS. CUBE LE
&, T—YDTREN S ERENICUIET ZZEICE>T, BERT—IDOEREDKET )Yy RKT—9 %8
HE20EBFETHY, ZOLOHICIE, TORARENMERINCEEET V2T I20ENHS.

B2 REAOATELT, 2021F10RICEFIFFOELEERLICEVT, YILFE—LRREICKL 2BE
hiRE =Rk L 72(K1). S5IC2023F3RICEHER—DBIETHATEZERL, LRICKZ2BEDRIEZT>T
W5, EERT, ZDMPICE ZBEDOREESIRE ICHE T THERNICT > 7OBEMPAEDREFIR

&, MELEBRBHT—4ICDVWTHRET 2.

SE R
Fujiwara et al. (2011) The 2011 Tohoku-Oki Earthquake: Displacement Reaching the Trench axis,
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Science, 334, 1240.
Alll - 8 (2023) ZRMFEIC K 2BEOMBREZERE ICO T T, BFBRIMIET®RE, 61, 75.

[a) EER R (b) 3 mifE I M (3 1585 12)

EEY

SGO-B sunEy Area
O, 2021}

134 135 136"

1 2021 £ 10 Blcs=hE Lios EMZAEOMRER () SFonfOsEMFZE (b). A1l - i (2023) &Y iR
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GNSS/A seafloor geodesy using an ultralight and compact towed buoy
system.

*Ryoya IKUTA', Yasushi Harada?, Keizo Sayanagiz, Keiichi Tadokoro®, Ryosuke Nakahata',
Yusuke Yokota'

1. Shizuoka University, 2. Tokai University, 3. Nagoya University

GNSS-ZFE#EA AR (GNSS-A) DEBEMBESHHEIDOOICHERELLBEE-NIDIWVRTSI VAT LER
BB LUVELRERICHSITZEHACERLIZDOTRNT 5, GNSS-AICBEAIh, MENS VY RTa1—H%
BWwnIbeo Y b 25 A(Sato et al, 2013)1k, K< Ay bO—IILEN/=MEF%E=SE(~7 knot) THiT L &
NOESEEZETELLH. REORWEERMEDANMZREWRKBTRETE S, £ELIDOY AT LI
MEDORN S VAT a—HEFMERY vyA OV N R EHATLERAOHRAMRINBETH 5,

ZITHAIE, BFE., BRIOMEELTICNIILIIY N AT LAERAEOEANETAZIEA28iEL, B
B-NRZWMRTA VAT LADRAEET>TWS, GNSS-ADEREFRIIGNSST T+ (BRHE) . v A
OOY/ARRR (BBAE) . bIVRTa—4% (FERAEE) THD, AR TLTIE. BE1DK D ICGNSSINERER
(Net-R8) . NI YRFa—HoaY hO—FE. BBAT—FINEHKE (/—MPC) 22 THLICENL., 7
AICEEY Y —DHERETDIETTIDRELLERATWVND, 2023FE5 ADEAGARTIE, EE25 kge
R1.5mDT A #EHL., BEFARICEVWTS knotTAWRLANS+9%S-NLEDOZFERENITA I & %13
L7z (EEIEH 2023) , ZOEIDTAEA, 2023F 4 BE7RICZREEHORME (SNWEEK
B) . 2023FE6BICHEEAVOESEEETIHR (OMYKEBERA2#H%) CTEREHANET-o7-,

TADOWMYE LIZRERITATWS, BAESNWTIIERBAZOESM M3} T AZL—0é0—7
TEFF2ELETV., AADAFHFBETH >7-. EHEHFOMYKOER TIZAM IE2=/AI T, LKA
BWoHO—TA52EHIT220DATLEIFTA L TERL, SNWTIXAE6EEE. OHTM T3 1785/ % 5kt T WM
L. MAME RSN,

EEAEERDZHT, V¥ OQAVRRAD KNS TIUDH D o7z, —BIZERLDRKTHZ, PvM10O
AVNRRCIIEREBOMBEIDH Y, Ny T —EUSB-HubERYUFHBICANT T A ICEY [T TWSE, A5
BRYIFLVRICANTEHREICFHKL, v OEMRICEADN DI 2RO —TLEHICHLTWS (B
B) , =HEHOMYKDER T — TN EONSHUBMNBK L, BE2EIEICTNILRKERIFZ D, B
KEBEICTIFE NS TIRBOBRICENZMETOE LANDAEICR S, BECHERDSKGERERT
BRLTWE, ZDOBD NS TIVIEESDEETH D, v A OOV ZANGIENMEAT7 #—< v MIELE
BEZ & BBEWA V) PILBETHAIN S 72D, 30mimET 578 ICUSB ExtenderTZE# L T
Ethernety — 7L &EELTWS (H1) , BEORFPTLIELIE, BEN RIELTYY ZILERILADNS Z
EDBHoT, FEAEDZEIFPCOUSBR— N 2BKIY /—ILTRELTEBERIZEERLE, RREL
TEthernety — IV ARA LEEESDERICEMBIEN S22 EEZOSND, T A AIOUSB-HUbD EJREHA
H)Ey MLAEVWEERBLAEWEEEH >/, HIRODOUSB ExtenderiZ TFHEBENSHAEAETHY (F4ah(E
FLADIFHTH) . JYEHEDELDEEET S & TR TE-TRENELDH S,

2023F6 B EHEHMOMYKDERI T, KEHIOOMDBEIZIBD NSV ARV Y —%H/E L. 17ED
BRI TR2DEMZEMIREIFE LM Wz, 2023F48 & 78 OBAESNWOER TIX, KRH800mIZ3H R
BLENS VARV Y —LAEAKOZBMFHROFEIRDA%1T o7, SALIATIKIFEEEELTW
%, AEERTIE, BMESNWTRYERLOEATHEONSBERMEDOLELN SABADOBMNEHR ERE 5T
L. XEEHEHFOMYKOWLEMNEAXRETZFETH S,
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Reanalysis of GNSS-A data obtained in the Hateruma basin at the
southwestern end of the Ryukyu trench

*Ryosuke Nakahata', Ryoya Ikuta', keiichi Tadokoro?, Yasushi Harada®

1. Shizuoka University, 2. Nagoya University, 3. Tokai University

Hx FMIKEBEBEAR, RKBEICHE LU ORREEBRIBEROHTMZ R E L TOGNSS-ARIMEA %217 > TE
oo FFEDAFRTRRLEL2014FEN52022FDBERBAMAE (FHBIED, 2022) ICDWT, GNSSEHTZ
REL BB ZTEREZ®RET 5.

WEEEERAIRICAB T 2N\EILEEIL, 1771 F4B248ICKE L TAEILER] ICK > TERHNARES
ZiFfz ML NTWS, Nakamura (2009)1E. NEBEUSEFOFRERSE LT, WEKEERETIGO L — ME
R THRELEMWS.ODERIBETH 2 AN EZRB L TWD, ZZTHA W, HEEERAHRDO L —
BRICBIT2EZEOEREAZASHMCT 572HIC. 2014F108 ISRBEERPH40km, BIER TH % KEB/H
BRAISGBEEBOHTMARRE L7, OHTMIZKEMNI300mDBEIC, 3BD NS VARV T EKEDEELR
1/W2REREOHABEAERZE DE=ANICERBT 2 Z L TERINTWS,

B2 IIEEEDOHEZAMEKRELT, 2014F10AH 52022F6AF T, 2021E2#BRVWTEITRY 7, A
8TIHRY JDOHTMDBIGIIERMNS T L — MEFRRIICEABZNEVWC L A2HELL, FLHERBEODE LD
DICSHRLERABK T 2VNEMERR, &EZBHNZDHR, BEBOHTMAEBR T B NS VARV ID
Ny F Y=, FIELRBERINIRY JOBIMERAEE Aoz, INEEICHDTREDT—4. #FIC
GNSSEEMTICOWTRELZ LD TARRTHBN L. BENICL > THLN2014F10B M 520225F68
FTOBEROHTMOEZZ{LDERAHRET 5,

GNSSE#EtfTIZ, BAM_KICE >THEINAA—T VY —ADHEHTY 7 b = 7PRTKLIB (BEIEH,
2007) #HWTIT o272, BRAICHBEICEKRE L/ELEEFOEZ%, ITRF2008 (Altamimietal. 2011) T
EEENSZO5NTWBIGSmERLEEL LT30MWY Y 7Y v I DAIHET—4 TstaticfgifT L7z, JRICE SN
BEICEDWT, BEEERICHTAMET VT FOREBEE0.2MWY > 7 ¥ & Tkinematicf#HT L 7=

MEEE £ TOMRTTIL, staticBTICAWSIGSm & L T2014FEH0 5201 7E R U 20224 (L £ 8 =

TNML%, 2018FHM 52020F (FEVHSTWTFZFER L TE A, AWVWBIGSHDEWI & U ELEEFEZD
WERRICKERD T3IcmBBEDA 7y hHRELTWEZ Edbh o7z (B) , FZTEERICBEVWTIE

IGSm & LCTRAITWTFD &% AW, TWTFDT —4 DEW2015FED IRy 7 DHTNMLERE W=, 2015FD
IRYZICDOVWTH, BONEELREFEZENS LFEOA 7Yy N2ZELBIK ZETERBIGSHERA W
REME L7, MEEEBIIEBOMEPRBIZFAOHFHNOEE T, 2014FEIFAEBHITENERELD
GNSS7 v 77+ (BURISRHESN) . 2015F 3 & ERRATFIHERRIZHRATOE R SASUAB, 2016FIZRAF
FrDEVAIRSUAO, 201 7F LU IF RIEEMILIBR/NPERELDGNSST7 v 77+ (BBISSKED) &ZEELTW
5, INLOEEFEEZEZFREL. 2T Ry JDMLET T+ Dkinematic GNSSEf#HT A5 T L7,

Bon/-fhEtT7 VT FHABICEDE., BERBMMEMNT I 07 > L0OCDASAN (lkuta et al. 2008) % B W TEIE
BRBOBBA AT oEREBET %,

BIEE : AFRFRILISPSHRIAE26287104, 17K05630, 22HO1335D B %27 7=6DTY, B L TREH WL
Y,
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5| A STk

Altamimi et al. (2011). J. Geod., 85:457-473. DOI 10.1007/s00190-011-0444-4
Ikuta et al. (2008). JGR, 113, B0240. DOI 10.1029/2006JB004875

Nakamura (2009). GRL, 36, L19307. DOI 10.1029/2009GL039730

=AlEH (2007).
https://gpspp.sakura.ne.jp/paper2005/gpssymp_2007_rtklib.pdf
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TEHI AR = IR (E/0/RD) | BRIX B2 R LCWa, AL PR 4L DO
X IGS S8 A TWTF % HUWTHERE L 7= SKED OJEFE (2017 H£~2022 ) &/
FIRIZ L DIEIRERZ ., AR, ARERIT IGS AUZEALS TNML %2 AV CTHEE L 7= SKED
DJFELE (2017 4E, 2022 4F) L/ I X ZEIREMRZ R LTV D, HARTE e
FrOEFRUES A 1 (ID=960749) @ H % OFEAEME (F5 ) 2R LT\ 5,
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Numerical experiment on template matching and relative strength
index based on noise analysis of high-rate GNSS data

*Riko Arai', Yuta Mitsui®

1. Graduate School of Science and Technology, Shizuoka University, 2. Department of Geosciences, Shizuoka
University

A REEZ 7 —ILOZ2O0—#ENMRESINTUVWEH, #GEFBET1OOMREENSTHREEDTIHDO A XY M
MEEHH» DA (de and Beroza, 2023), hhD. ZN5DREEFO—ERIXHE - EERLED I S R
I—BEHETIDDARY NE LTEBRLULABENLEDTHZ 0, BIMENFETOLY BEEMNS R
A=)y TARY NBRHAETD ZENIDFEHORAO—MEXIBRE T 2 L TCARIREEZIOND, £
T. AR TIEEBED/NA L —FCGNSST—4 D/ 1 XEFHEREFT. BLU. T FIVBRHFEDRE DHRET (3K
ERBR) %17,

fEAd 527 —4% 1% Nevada Geodetic Laboratory D' 2#t9 3. 594> 7Y ¥ J 58RI R (Blewitt et al
. 2018)YD/NA L—KMGNSST—4t v N THB, GNSST—Y D/ 4 XARY MUIE—RRICHKTA b/ 4 W
TR, FBRBICKELAERDZF D> M5 N T WS (e.g., Genrich and Bock, 2006; Geng et al.,
2018), ZDZEMNVITFIBRBICEEEEZTWREER, T—9D/ 4 XARY MNULHAEFEHIZES
BOTWEHIEFARD, TORH. EHLAEIOHEDOT—9MS51HLT OOV —ZARI MVEEEZEH
L. X9 90953, Ric. BRIT—9 DR —2ARY MVEEORREZEMELLLNNT7—_Y MLBREOF
REFHED /A4 X%ER L. Clipped ReLU B#D > 7+ IL(EEFEO™ 1. ZAHARB1800M) AR L7ZAIT—49X
. BHRKRIA N ARV T FIVERLEALIT—Y 0w % ERT %,

FOLET, 1BY YT VIGNSST—Y DB THWOLNTERL2DDFEICDOVWT, Y IFILRHEOHIESR
BRE1TY, 120E. HELWICEDIKF VI L—bT vy F U (eg., Rousset et al., 2017; Okada et al.,
2022)T. Clipped ReLU AT FL—hE L. TV L — N 2FORBIIEMIBDO10ZE T 5, I
HEELO /A XLRIVBERE)EEZTLEZIC., YITFHIDOMNEBETRADHEBEGEHEZNZNENTHER
@Y 5, HO121E. HFRDIBERSHICE D < #HH(e.g., Crowell et al, 2016)T#H %, RSlHE. HRRAHIFIC
BSVWTEHBTOKRMOBELE AL T 2IEEE LTSN, YT TILOEESEHIMT 20O —RHI 7R
BEBOBLEMIL TWA(e.g., Wong etal, 2003), Z66%, HiIBEE LU/ A ALRIV(EBEREZ0)EE

A, VUFIVDAETRSINTOZBA Z2RAEZNZHNMENTHRREZTMT 5,

T BT —ID/ A XARY MLIST—RARY MVEE) ERANER, BEREN3x10" HAZE L T D&
FRBE CIEERBD-1RICELZHATIEY Y /4 AWERALPER SN B D, ZhULOEEAKEE TIZE
EBUREMENNSWET A4 N/ A ZWERICIRD Z Db o7, BB, /N1 L—FGNSST—4 —A D
EDICR>TWEBhIFTIEARL, SEFEM L 7= Nevada Geodetic Laboratory D59 R ICEB DEFMETH 5,

ZDEBT—9 ERAKOBEMERE D/ A XDSERLEATIT—49 XE, RI7A M/ AZXHSERLIZAL
TFT—=Y wERIZDOWT, BIERRERE2F DD, TUVTL—MIYyFUITR AZIT—Yw(E714 084
A)DEE, T TINDERREOQOOMKBEDEVWEMBEEZZET 2L, ELIMBETIZZLAD
Nof(Ma), AT —IXERT—9BB /) 4 )TlE, TOMEIEZ., TV 7L — NOEMEENE TN
EREWMEERBETREMEDS ENB EWVWIERIELSNL(ED), L. 74 M/ A XDBEANIT—Y w)&
AT, BRT—988B/ 1A I NIT—9X)DHAE. RETER /1 ALRNILOBENSERICNSICRY, /
4 XICTEL BB EBALR SN,

RSHCEDKBRETIE. ATT—9w(HR74 M/ ARX)DEE, YTFILOEDRRERB. £HET7FILEY
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RVWHIB AR ET 3 & MHEMENMET LAZ(Ec), ALT—9XERT—95B ./ 14 X)Tld,. RWEFEA%RE
TEEFEHEIALELEZ[ED), 512, 74 M/ A XDBENLIT—F w)ICERT, BRT—9S58B/ 1
AANIT—9XDHE. MHATEER /41 ALRIVOBENEHRICKELLARY, /14 XEL A2 ERAFR SN
co TNRTYTL—MNIYFUTEIZEHMDIERTH 5,

AIT—9XERT—9 SR/ 4 ) LTIE. RSIOBREBEAD DA E L TEBN T W, HEDIHTICHW
ONTELIEREN. NA L — FGNSSOFFTICHEIBATE Z D TH B I &IFHEIKIRL,

RIA A4 X N 78
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