Sat. Oct 31, 2020

ROOM B

Room B | Regular session | SO2. Seismometry and monitoring system
[SO2]AM-1

chairperson:Ryoichi lwase(JAMSTEC)

9:00 AM - 9:45 AM ROOM B

[S02-01] Low-SNR Microseismic Detection Using Direct P-
Wave Arrival Polarization
OYusuke Mukuhira1, Oleg V. PoIiannikovZ, Michael C.
Fehler?, Hirokazu Moriya® (1.Institute of Fluid
Science, Tohoku University, 2.Earth Resources
Laboratory, Department of Earth, Atmospheric and
Planetary Sciences, Massachusetts Institute of
Technology, 3.School of Engineering, Tohoku
University, Sendai, Japan)
9:00 AM - 9:15 AM

[S02-02] Replay and digitization of analog hydrophone
data of the old cabled observatory on deep
seafloor off Hatsushima Island in Sagami Bay
ORyoichi Iwase' (1.JAMSTEC)
9:15 AM - 9:30 AM

[S02-03] Channel ID number expansion in WIN format
OKenji Uehira1, Shigeki Nakagawaz, Hiroshi Tsuruokaz,
Taku Urabe® (1.National Research Institute for Earth
Science and Disaster Resilience, 2.Earthquake
Research Institute, The University of Tokyo,
3.Telemetra)

9:30 AM - 9:45 AM

Seismological Society of Japan BAMMEZR2020FEMEZRE

Room B | Regular session | S18. Education and history of seismology

[S18]AM-1

chairperson:Satoko Murotani(National Museum of Nature and
Science)

10:00 AM - 10:15 AM ROOM B

[S18-01] Effectiveness in raising awareness of disaster
prevention through numerical evacuation
simulations for junior high school students.
OShota Takeichi1, Toshitaka Baba1, Naoyuki
Nakayama? (1.Tokushima University, 2.Tsuda Junior
High School)

10:00 AM - 10:15 AM

Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]AM-2

chairperson:Kosuke Heki(Dept. Earth Planet. Sci., Hokkaido
University), chairperson:Yuta Mitsui(Faculty of Science, Shizuoka
University)

10:30 AM - 12:00 PM ROOM B

Room B | Regular session | S19. Seismology, general contribution

[ST9]AM-1

chairperson:Satoko Murotani(National Museum of Nature and
Science)

9:45 AM - 10:00 AM ROOM B

[S19-01] A database of digitized seismic records and
seismogram image copies for major historical
earthquakes in Japan
OSatoko Murotani1, Kenji Satakez, Hiroshi Tsuruokaz,
Hiroe Miyakez, Toshiaki Sato3, Tetsuo Hashimoto4,
Hiroo Kanamori® (1.National Museum of Nature and
Science, 2.Earthquake Research Institute, the
University of Tokyo, 3.0hsaki Research Institute, Inc.,
4.National Research Institute for Earth Science and
Disaster Resilience, 5.Seismological Laboratory,
California Institute of Technology)

9:45 AM - 10:00 AM
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[S03-01] Interseismic plate coupling on the Main
Himalayan Thrust in Nepal estimated from GNSS
displacement rate field
OTakao Tabei', Mako Ohzono?, Bishow R. Silwal®,
Rajendra Bhandari3, Janak B. Chand3, Soma N.
Sapkota3, Hiroe Miyake4, Kazuki Koketsu® (1 .Faculty
of Science and Technology, Kochi University,
2.Graduate School of Science, Hokkaido University,
3.Department of Mines and Geology, Nepal,
4.Earthquake Research Institute, University of Tokyo)
10:30 AM - 10:45 AM

[S03-02] Continuous estimation of coseismic and early
postseismic slip of the 2011 Tohoku-Oki
sequence using PTS analysis
OYusuke Tanaka', Yusaku Ohta’, Shin'ichi Miyazaki?

(1.Tohoku University, 2.Kyoto University)
10:45 AM - 11:00 AM

[SO03-03] Estimation of coupling slip distributions in a
subduction zone by a trans-dimensional
inversion approach
OFumiaki Tomita', Takeshi linuma’, Ryoichiro Agata’,
Takane Hori' (1.Japan Agency for Marine-Earth
Science and Technology)

11:00 AM-11:15 AM

[S03-04] Slow event between large intraslab earthquakes

at the Tonga Trench

OVYuta Mitsui1, Hinako Muramatsuz, Yusaku Tanaka®



(1.Faculty of Science, Shizuoka University, 2.Formerly
at Faculty of Science, Shizuoka University,
3.Earthquake Research Institute, the University of
Tokyo)
11:15AM - 11:30 AM

[SO03-05] Crustal deformation by a heavy rain episode
OKosuke Heki1, Syachrul Arief1, Wei Zhan? (1 .Dept.
Earth Planet. Sci., Hokkaido University, 2.The First
Monitoring and Application Center, China Earthquake
Administration)
11:30 AM - 11:45 AM

[S03-06] Duration of Transient Deformation in Northeast
Japan as Observed by Geodetic Data from 1890
to 2010
OAngela Meneses-Gutierrezw, Paul Segall3, Takeshi
Sagiya®* (1.Institute for Advanced Research, Nagoya
University, 2.Disaster Mitigation Research Center,
Nagoya University, 3.Stanford University, 4.Graduate
School of Environmental Studies, Nagoya University)

11:45 AM - 12:00 PM

Room B | Regular session | SO3. Crustal deformation, GNSS, and gravity

[SO3]PM-1

chairperson:Takeshi linuma(Japan Agency for Marine-Earth
Science and Technology (JAMSTEC)), chairperson:Ryoya
Ikuta(Shizuoka Univ.)

1:00 PM - 2:15 PM ROOM B

[S03-07] Limitation of the interplate coupling estimation
at Kuril Trench around Nemuro-oki, eastern
Hokkaido, Japan deduced from GEONET, and
the possible contribution of newly constructed
GNSS-A sites
OHiroki Aota1, Mako thono1'2, Hiroaki Takahashi1,
Yusaku Ohta® (1.Graduate School of Science,
Hokkaido University, 2.Earthquake Research Institute,
The University of Tokyo, 3.Graduate School of Science,
Tohoku University)

1:00 PM - 1:15 PM

[S03-08] A decade of GNSS/Acoustic measurements on
the back-arc spreading in the southwestern end
of the Okinawa Trough
ORyoya lkuta', Horng-Yue Chen?, Kiyomichi
Takemoto3, Takeru Kohmi1, Masataka Ando’

(1.Shizuoka Univ., 2.Academia Sinica, 3.Nagoya
Univ.)
1:15PM - 1:30 PM
[S03-09] GNSS-Acoustic Observation Using the Wave
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Glider to Detect the Seafloor Crustal

Deformation (2)

OTakeshi linuma', Motoyuki Kido??, Tatsuya Fukuda',

Yusaku Ohta3'2, Fumiaki Tomita1, Ryota Hino®?
(1.Japan Agency for Marine-Earth Science and

Technology (JAMSTEC), 2.International Research

Institute of Disaster Science, Tohoku University,

3.Graduate School of Science, Tohoku University)

1:30 PM - 1:45 PM

[S03-10] Evaluation of sound speed structure for each

GNSS-A seafloor geodetic observation epoch
using GARPOS

OYusuke Yokota1, Tadashi Ishikawaz, Shun-ichi
Watanabez, Yuto Nakamura? (1.Institute of Industrial
Science, University of Tokyo, 2.Hydrographic and
Oceanographic Department, Japan Coast Guard)

1:45 PM - 2:00 PM

[SO3-11] A development of submarine geodetic

monitoring system by calibration of the DONET
pressure gauge network

OYuya Machida1, Shuhei Nishida1, Toshinori Kimura1,
Hiroyuki Matsumoto’, Eiichiro Araki' (1 Japan Agency
for Marine-Earth Science and Technology)

2:00PM - 2:15PM
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Room B | Regular session | SO2. Seismometry and monitoring system

[SO2]AM-1
chairperson:Ryoichi lwase(JAMSTEC)
Sat. Oct 31, 2020 9:00 AM - 9:45 AM ROOM B

[S02-01] Low-SNR Microseismic Detection Using Direct P-Wave Arrival Polarization
OYusuke Mukuhira1, Oleg V. Poliannikovz, Michael C. Fehlerz, Hirokazu Moriya3 (1.Institute of
Fluid Science, Tohoku University, 2.Earth Resources Laboratory, Department of Earth,
Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, 3.School of
Engineering, Tohoku University, Sendai, Japan)
9:00 AM - 9:15 AM

[SO02-02] Replay and digitization of analog hydrophone data of the old cabled
observatory on deep seafloor off Hatsushima Island in Sagami Bay
ORyoichi lwase' (1.JAMSTEC)
9:15 AM - 9:30 AM

[S02-03] Channel ID number expansion in WIN format
OKenji Uehira', Shigeki Nakagawa®, Hiroshi Tsuruoka®, Taku Urabe® (1.National Research
Institute for Earth Science and Disaster Resilience, 2.Earthquake Research Institute, The
University of Tokyo, 3.Telemetra)
9:30 AM - 9:45 AM
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Low-SNR Microseismic Detection Using Direct P-Wave Arrival
Polarization

*Yusuke Mukuhira', Oleg V. Poliannikov?, Michael C. Fehler?, Hirokazu Moriya3

1. Institute of Fluid Science, Tohoku University, 2. Earth Resources Laboratory, Department of Earth, Atmospheric and
Planetary Sciences, Massachusetts Institute of Technology, 3. School of Engineering, Tohoku University, Sendai,
Japan

Detection and analysis of small magnitude events are valuable for better characterization and
understanding of reservoirs in addition to developing strategies for mitigating induced seismicity.
Three-component (3C) receivers, which are now widely used, are commonly deployed in boreholes to
provide continuous seismic data amenable to novel and powerful analysis. Using multicomponent
continuous records of ground motion, we utilize two principal features of the direct P-wave arrival: (1)
linearity and (2) polarization in the direction along the ray path to the source region to detect small
magnitude events undetectable by conventional methods. We evaluate the linearity of polarization and
direction of arrival in the time and frequency domains by introducing the spectral matrix analysis method
and combine them into a scalar characteristic function that is thresholded for event detection purposes.
We boost the signal-to-noise ratio by stacking characteristic functions obtained at different 3C receivers
along an empirical moveout of a master event known to have occurred in an area of interest. This allows
us to detect smaller events and spatially tie them to a relatively small area around the large event. We
apply our method to field data recorded at the Groningen gas field in the Netherlands. Our method
detects all catalog events as well as several previously undetected events.
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Replay and digitization of analog hydrophone data of the old cabled
observatory on deep seafloor off Hatsushima Island in Sagami Bay

*Ryoichi Iwase'
1. JAMSTEC
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Off Hatsushima—1 Hydrophone 1997,/03/03

04_ IIIIIIIII I IIIIIIIII I IIIIIIIII I lllllllll I IIIIIIIII I IIIIIIIII
3 o2 | .
§0.0 I I|| |
O L |
g 02 |
£ N

-0.4

llllll]lllllllllllllllll! llllllll!llllllllllllllll

-l Ll L I L i1
23:09:40 23:09:50 23:10:00 23:10:10 23:10:20 23:10:30 23:10:40
Time of day, JST

E1 NAFAT7+ THRAL-FEF SR ED KA

© BxEZS -S02-02 -



S02-03 AAMESA22020EEHEAS

Channel ID number expansion in WIN format

*Kenji Uehira', Shigeki Nakagawa®, Hiroshi Tsuruoka®, Taku Urabe®

1. National Research Institute for Earth Science and Disaster Resilience, 2. Earthquake Research Institute, The
University of Tokyo, 3. Telemetra

WINY 254 (MER - 3R, 199274:E) IFHED 7 t —XORBIPERRESORENT, K2 - SRT - BER
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Room B | Regular session | S19. Seismology, general contribution

[ST9]AM-1
chairperson:Satoko Murotani(National Museum of Nature and Science)
Sat. Oct 31, 2020 9:45 AM - 10:00 AM ROOM B

[S19-01] A database of digitized seismic records and seismogram image copies for
major historical earthquakes in Japan
OSatoko Murotani’, Kenji Satake?, Hiroshi Tsuruoka?, Hiroe Miyakez, Toshiaki Sato®, Tetsuo
Hashimoto®, Hiroo Kanamori® (1.National Museum of Nature and Science, 2.Earthquake
Research Institute, the University of Tokyo, 3.0hsaki Research Institute, Inc., 4.National Research
Institute for Earth Science and Disaster Resilience, 5.Seismological Laboratory, California
Institute of Technology)
9:45 AM - 10:00 AM
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A database of digitized seismic records and seismogram image copies
for major historical earthquakes in Japan

*Satoko Murotani’, Kenji Satake?, Hiroshi Tsuruoka?, Hiroe Miyakez, Toshiaki Sato®, Tetsuo
Hashimoto4, Hiroo Kanamori®

1. National Museum of Nature and Science, 2. Earthquake Research Institute, the University of Tokyo, 3. Ohsaki
Research Institute, Inc., 4. National Research Institute for Earth Science and Disaster Resilience, 5. Seismological
Laboratory, California Institute of Technology

BAOEICIEBARI1B0FELU LICSEZ MEET - REEICL2HME - ZRENOELIH Y, BAREHEIFES
NTW3., SIRFPREEBELREDERBREIZBAICL > TEBINTEAME - BREFICETZ 7058
gxiE, FIERY A R PERODT—IR— & LTAKRSN, #HEA/FALPTIVLIBREINTETVWS

(Furumura et al., 2020, SRL; Matsu’ ura et al., 2020, SRL; Satake et al., 2020, SRL) . LD LZFD—FA
T, AR TEONAET TOVREEBELLL, NENABITICMA D 279 T—9 T 2EHICIEH
BY OREREEFNDIVETH D7D, BEEHEI/BELLINZT—IR—2EBHTHRV (BRI, H
B EE R ERCEMBAR Y 9 —IC & 2 [RRT1EREFEHZFORELCLT -9 LR R T L] BH D) . &
F, WEOBTFEOEELPEEROSHEIENES, REBEZFOHLVWANREELNTEY, EERE
ST EAVTCREOHEEMEICOWTERN T2 &ICLY, HEPEREOREA D= XLPREKIC
WY BHEBHAREENEAHINZE I EDNPRFINDE. 22T, 19208 ~1940FRDOELHICEERE
EHE - BE (BIAIE, 1923FERMENC1944FEREE, 1946F/mEHE) ICEAT 2EHOERE - HE
EETV, MERENMBIINZIAMEBICHT BK - BEREAO—BIERD LD EMT—IRXN—ADIEE
EEDTWBEIEHTHS.

IDT—IR—RASMEBELPHRARGBRETRRTEELIICLTSHY, THEARY KIRIED KR O M E
ZiEL, MESTOHMELHETRET 2. KRMBDIHFE, PRIARE LA MANRAT DS IC IXHEST DR
BN—HICEINTWVWBE I EAE L. LA L, RRAFMEMAMICHK 2 FTERZFAD S DEHMICITFFEIR
EMNTHELT, RFAKRREEZSRIIVENHY, HHRICI>TRHEICIESDEERLNS. WOODIF
BEDNEWDI T LD, TEZLRINETILENDHSZ. NRABHRFERZBELTSY, BUMNFEMELR
RAEMEMRATART 2 I E2EELTVWS. BHETORRIBALS —RDA IS, RAMEFH TOLRIE
MREICE>-THERTHZS. HEFSFICEVWTIE, BEOHEDERNS A —SFDOHERPP, SMTOE
EvRERBESORIEFADHA, HETE, HIBHXELEOPETIE, ARSNIERY VIERREY
DOIED, EYBEYMFICRHET 2MERACPRFE TOREHKARFICHASIND I LTSNS, F
BREBPEYEIFICEVTIE, BELSNET -9 2RHBMITDIEICEY, EMWNLANHCHERSEEZLE
EHFICRBICEFT -9 =FAT 2 ENTE, HERICEHAT Z2BTPHE DL R OF BMEEA, Y H W
ERDOND. SHICIE, BROFBCPHXABTOLHFTHLANATESTHSS.

HARIGEEWQGEARZEZENARTEL TWAHDLRVWHEKRETHY, BENICEEELHMRNRTH 2. EHRER
BT —Y9REEFROEERIIERMICERF INTEY, KT —IXR—RIEELEREHUT—9 2= BIEHN
ICIRET 2L B0, TEEEZRELART 2 ZE THROBERMEBRYT—9DONY I Ty TERDIZERELH
3. BAOHREN SHAMEFICEAVEHLENZ VDI, BATRELAARKMEERNBOMESTCREELE
BEROMBICOWTTHD. BETOR—IJEERFETHEHDT, BATEHE LBAOKMER E DR
LHELETENE, JUZSKDBAOHBEICE >TOMNEEHLEES2. YEIE1920FER~1940F K
ICHABLTRE LE-FELRERMELEROMEILZ1TO A, FERNICIE, 1950FLEDEEER B Ttk

INFERBEFKICOWTEBEE TCENREEZITWS., KTFT—9RXR—I(ZEAL TIX, Murotani et al., (2020),
Seismol. Res. Lett., doi: 10.1785/0220190287ICE W THBNL TW3.
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B AT —IR—ADERIK, ENMRFEEYEICSITZ2017TEEERTIERE, JISPSHHE
JP18HP8037, JP18H01289, R AZMEMIEALREFIA (2020-G-16) ICL > TEEINTWVWET.
L CRESEWALET.
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Room B | Regular session | S18. Education and history of seismology

[ST18]AM-1
chairperson:Satoko Murotani(National Museum of Nature and Science)
Sat. Oct 31, 2020 10:00 AM - 10:15 AM ROOM B

[S18-01] Effectiveness in raising awareness of disaster prevention through
numerical evacuation simulations for junior high school students.
OShota Takeichi', Toshitaka Baba', Naoyuki Nakayama2 (1.Tokushima University, 2.Tsuda
Junior High School)
10:00 AM - 10:15 AM
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Effectiveness in raising awareness of disaster prevention through
numerical evacuation simulations for junior high school students.

*Shota Takeichi', Toshitaka Baba', Naoyuki Nakayama?

1. Tokushima University, 2. Tsuda Junior High School

NEPFHBICE T MU BBFRFROKXEERICHEFARTHY . W OIDERTIIHIEEREEHED
BHTEMMICITODNATWS, fIAIE, HERRETEARFERTIEBL S 5 TE2EK L. PEREDMIHD
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YXal—YavERREECERLTELWV, THICLZBRODEREZE > T, AWRHXEHEALHROWV
THELEZDOTHRET %,

OIS, BEE#E I 2L —2aVvOMEAHAT 5, FREH O IaL—2aVIIIILFI—VIVRE
T )LD CrowdWalk% LMz, CrowdWalkliZz— RITZEETFIL &2 AW KEBEERBIHCETIGLIZTILF
I—VzVIMETEYIaAL—9THY. REDREANREVEIZ TOREINGE CHRBEORIENTTHOI TV
%, BB S T0EESIZ. ERANMRADERICH LT, EEEH#LE: LCHNRETIB#IGREZIET
ORBOAEEERE L, (BRAIC. FRELT LERERKEFE > TREY OBEBTICHEY 2 & IXR
510, ) FAEEEH &I, RESHPBELERLABE Y I L —Y 3V ETIVG, I—Y oy NOB#RK%E
BREL., YIalb—YaviaTok, TORR. TERERTHECORME (5% PRET DAREIRE
INhi, BT TREIE21120TH o7, Tz, BICKRTY OBBIGAICRERIR CTRET 21580
Tal—YaviEREL. ZOHEIE. B TEREIISS2W TH o7z, BES I 2L —Ya VETILOERK
RS, YIal—YavERETET, 8LZF2hBhh o7k, TOHBICEWTIZ, X —ILETHRE
BT B TR, B S TOEENICKEEM L T, EEEFEIT L,

£ESIC, SEHOEFEFCODWTCET Y VIREAT >, YIal—YavERWIET, BEHEICEMED,
ERIBIGIADPOMN 2 EPREDA XA =V DHDP T B EREDAELNH >/, INBLHE, EiEk
BICEST, WL IaAL—2avOERIIMHIEEHNCEMERFTEEZEZ D LTEMGY —ILERD RN
NHdZENDh o7, —A. SEFIEL=CrowdWalkiZEFAM ALY —IL T, SRBAZEHEHRBERITICEHINT
WBDIFTTIERWEZD, YIalb—Y a3 VOERBIEBEYEOYR— M REL >/, LHAL. BEREZDOH0DE
ANEEDFEEIE—KICEN o7, Thid, BERY—ILEFEDS Z&ICHVWI BH 5B, BEKEALIEVHL D
EEZD,
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Interseismic plate coupling on the Main Himalayan Thrust in Nepal
estimated from GNSS displacement rate field

*Takao Tabei', Mako Ohzono?, Bishow R. Silwal®, Rajendra Bhandari®, Janak B. Chand®, Soma N.
Sapkota3, Hiroe Miyake4, Kazuki Koketsu®

1. Faculty of Science and Technology, Kochi University, 2. Graduate School of Science, Hokkaido University, 3.
Department of Mines and Geology, Nepal, 4. Earthquake Research Institute, University of Tokyo

FNR—IVDOELTOREBREA Y RTL—bE21—F2 7L — FOIRERBO ERAIICHEBEL, ETFTHRE
THUMMBRMEIEENREZR THD. ETIH2015FGorkhattE (Mw 7.8) NERIBICEHT L LAY, T Dith
EOERBOAEAICIE, BEHNEFERBICHZ > THEELRMENIREL TOVARVWAKRARMEZAEAL, > TW
3. 2016FICHA S N - ERERBERN SEERZRMBATOTZ L [R—ILVEIXTVYERMEEZD
KEEBDOMREMER] BFFNERDIM)O—IRE LT, HAER/N—)LHER - FaERICEH 10 DGNSSE Rl
RAERE L. BaOBAMRIE, R/ANA—IVERICEEEROGNSSEREE®mEL AN S, MERABICSITZE
At aBiELTWS., BRRIMICIE, BREAMOT—9EE8DTRA—ILETOHMALTEELRE VT H
BESZEEHL, AMZEHNAEAIASEY S VYEEMBTOMERT Y vILFMAETO> 2 & &#BEELTYL
%.

UNAVCOREHTT — 9 AFTHREA R/S—)LEIRNDGNSSER S DMEIZ50ICE WD, BE L TEAM TSN
TWBEDIFEHITE =AW, SEIE, GIPSY/OASIS Il ver.6.4MPPP-AR%E A AW, NERDIMERRIR & 1A 7=
2004-2019FDHEAD I RTDT—4 & W B~ DEZEREZEH L, SAREOREICEL S TERARDIEHE
MEEERDR. I5IC, BEMNEES*ZEFERL, 0FH»BEHEEV:L. BRE2ENTDE, 1—5V7
KT 24 RTL—hDILEERIEL T, X/AN—)LERNTIEEILAREDI0-15 mm/yrOEREEFR N S d
3. O HREICHBREL THO.1 ppm/yrEid. $4bHL, 41V R-2—F 7 OHEMEEERE (36-37
mm/yr, DeMets et al., 2010) D#30-40% At ¥ T VRFIHDEHEEFICEP I TLW 5. NERDIMER A
&, EICM Y REBIGEWI L — NERBEIOEEOBEOR LICKE<ERL TV,

GNSSEHZERFEEIZERAW, 1V K - 1—-5Y 77— NEREICB T3 hEBOBEEImAHME L. it
RkOHETIE, FFFEABEIEAAN > TIOCEREDECH RAETCHETHIZETILIAVLATE
7= (B Z IXStevens and Avouac, 2015). Fhic & B &, RN SFET20 kmBE X TIEIF—HRABUVEBZHI K
HLNTWS. —F, 20155 Gorkhatt EREDEBEMEZMERN S, B TEICRMBENOERI XV b
ERBEROEITAY MRBEICDRA >TTL— MNEREAENT 2 ETILHRIBS N TS (Hubbard et

al., 2016). SOlE, ZDHRBOETIEHFKALL. BET 2L — MEREOTFREZREI3ISkmEREL, F
I5kmT & DFERIRITA > T30-40 kmfEfRIC / — R%&5%%E L7=. TDEFNODE (McCaffrey, 2009) B\, &
J—RIZBIIDTRYREEEZHELL. 7L — MEFHEEIRE THRIEE LAEZBEERIZ, L — MEREOD
R EBWBREEZED. 45, BIEROEI XY METIREBICRVEEZSZ, RENOEI AV NETR
FREEOIGEVWEWVWEEZEETRY. SO0BERIEFHENABBITICEZ2EDTHDN, BiATL— MERERK
ERAWEREOHEREIEKECERS. TL— NEEBENFEREEROAHESINZ EONE DD, SOF
BLEETIDEBEOLEOEBEEXELLRMLAEEDHNED D, IOSRIBIEIVBETHS.

© BxEZS - S03-01 -



S03-02 AAMESA22020EEHEAS

Continuous estimation of coseismic and early postseismic slip of the
2011 Tohoku-Oki sequence using PTS analysis

*Yusuke Tanaka', Yusaku Ohta’, Shin'ichi Miyazaki?

1. Tohoku University, 2. Kyoto University

WMERES A ZIILO—EDBRICHEIMBITARYIRRIFBAEAVEERA T —ILTRET 20, TOHB—HLRE
BRO=OIISETEAERNFERNNELRARTHS. LH LAY SEHEDOGNSSRIMENTIL, TRE, SHEETRE
EORBFHETRENIAESETTS. TNIEFEICHREME, KQEBEFOMOKRIM/N AT X —9 EDHBD
REEMICK D, ZITHAEFALRBRFEE LT, GNSSIRERMBELZENLCBERBEINY AHET 2FE (M
[EPTS (Phase To Slip)) # AW LHEMB I RY E=4 Y VI EMORERICER Y HA TWS, PTSTILEZH#H
EETHT, WERMBEZTLES) —VEREBRAANDOEAENEREN L TEEMBTRYICKEU DI
5. ZL T, IBTRY ERF[EEZFDORBNIA—4D, DHEZLISDERNELE—FETHETS. 0D
28, KENRTA—9DNBREEDTMENBICEFTHDEEZONS.

AR TIEETIHBEE T RYHEEFERE L TOPTSOMEEMAZ BN E LT, AFEICL22011FRIA
KEEHMEOHMERT Y - MHARKMTANY OBEGHRHEEEH A7, HETIIERBEADEIDGEONETAD
WX 1T —4&FERAL, SATTEHD14EA 51685 (JST, AEREIZ1485469) D285 ICD WTHEFTL
7. TOWER, AEERBPTRELAEERREICDOWVWT, BEDRIMEBHRABRWEAHEE LS —HT BTN
WRHPIITZFa—RKHHESINE. BONAEIRYDHELSHEINZIMREMBICOWVTS, BIHIICE
IHMEERIFIC—BTZEE R >/, ILICEFHTRELEKREDITRYEREINEZ., ThS5DERL
5, EEEICERLTRETIHMERIRYAEPTSTREL THETESZENREINE

—ATARROBEFTICEET 2L, HESNAMBINYERIICIE EERO3DDMBER$RY & (E5]

12, oY LB R DBMARSh . BNERdDREICEARTRES IR >LBHICHET S
BEF Y DRWVIDNTETHY, EFHOXBETORRMEICEBDIANYEMMEES N, IN5DTAR
VIEZNENERZ2HEREZTRL, AERDO3IIPETRAROEMDIRY M #HES N, TALLEHDE
ETTIIM, 7.60 % & o7, Zh5EMitsui and Heki (2013) EDEITHRE LR THALMIAER/METH
20, PHORMINY ZRZAEDTHDEEZILND.

LUEDRERN DS, PTSZAWHERASMBROTNY OFHGHLHEDOATEEN RSN, HRTIE
PTSOREBCHERROFMEMAL, TNODZYUMICOWVWTHERT 2.
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Estimation of coupling slip distributions in a subduction zone by a
trans-dimensional inversion approach

*Fumiaki Tomita', Takeshi linuma’, Ryoichiro Agata1, Takane Hori'

1. Japan Agency for Marine-Earth Science and Technology

R EHERB T — Y EFAVEZMBETARY DHEOHEICIE, —RBICTRY OEBERGEBLARN_FTEZD
Thh, ZOEEWERABTEZINANR=—NRSX—95MBICPLA—TEOREEICLYRETS. LHL, BD
BEALRAREE GEAMRE) 28R LARNZFEZITOIHE, ABICHEMMICELLFETEZAWVWI &
P, BOBERERASGOIEAVALICHBETERVAEDBERICRBT 278, JILA7EEEYTHILO
(MCMC) EDFERANE FN S [Fukuda & Johnson, 2008]. EIZ, REDFETIEITARNY DFBIERMEE L
T, BT ZEET—HRABHRFEEFEIBAENIFEAETHY, HBIARYDENY DIFE—FRMEICHIETETW
BV, e, BASASTOEBNAHEEDEVEICLY, MIBIARYDETIVERENEBEMICKECER
U, 4 NRN=UaViEROEHIS LE - BRI LW [Kimuraetal,, 2019] & W RBBENEITF SN S.

LEROREDRRRDI-D, Fxld, Reversible-jump MCMCi% [Green, 1995] IZ & 5 Trans-dimensional
inversion (TDI) FEDRFICEYHA TWS [e.g., Tomita et al., 2020, JpGU-AGU]. AFETIX, Bodin &
Sambridge [2009] & El#kIZVoronoi cell ZRESEIC L WEBEARXEIY, celBEOXRM/INTA—% (FRY)
2) ccellBARDE (RE/IFA—4%) #RAFICIERT S. ZhickY, BAT—9hokDE 2 EHEAEER
ELITRNYDHEROEBRT—IVICELELZZEPEN BRI, RIMRORMNIA—SHTHEIANY S
mHAKDOENDEEEIC, F—HRAMBIRYDENYDKRIRETREE RS, £, KAFEXIIMCMCEDO—FE
THdD, BOEENLHREHEBRT I EPROERBELSGTDIEAVAMERIETZIEEHEARTH
%. Tomita etal. [2020, JoGU-AGU] TlE, ZDTDLEEAEAIMT —4 2B WA I B TOERMER TR
WOWEISERL, E—HRABEBIRY DENY PROEEZERIHDIEAVAMORENTETHZ I &%
LD,

AR TIE, LRDOTDERAEREAAAH TOEELHDHEICER L. BEOGOHE TIREARMERITA
YELBLTEAT—YDSNEDNNS LK BRUDNETH B0, £ LEEFHETCOTDIEDOEE) % HRT 5
EEHIT, WRDABICICE Y TRY DEBEIR%E R#EL L-&x/N_%FE (ABIC-LSM) ICEDKHERBRE
DOLLBEMNS, BEXPHOHEICTDEENEL TOWENEINERIELZ. ZOLIAFEDERAUEHRT S
7=, SyntheticT—4% ZRAWVWTRE LZBEBEX2HMOBRES VDRI %{T > 7. SyntheticT—4% 1%, HE¥
MR M E [Okada, 1992] #IREL7=/NY 2R ) w I T 2B & LTKDHE, hIFAAETL— MNER
Wi % L /BRI A 15 - 18300 km - RE500 kmDiEFBIE A RE L, 20 km x20 kmD/N¥fE % ELE L
f=. 12®, TDEETI, Z D/ % Voronoicelllc & WZERBEMICTIL—T D35 ETRIMNRS A -9 8%
AT B EICAD. BASRERBE, BEHN 5200 kmDIEE# A EERE LT, D1508E LEAIS+ 258K
B, O150BELEBmDH, D2NIY—VERAEL, BELPHOEEE ZTNENITo>7%. SyntheticT—%
IZ, HEDOELSHREEZ/ Y FEBBEIAD T3 DUNALEMAEEL T OHEINAMREEAMICT L
T, EEHRRICA S HBRREAEZ 22 THER LK. TDEEDRTICH > TIE, #ERELE L T20E
MDVoronoi cellzfREL, TN EDIHEIIEROZN_FEICLDEERBREZTICKRET 52 & T,
NRERDDIAREE >, Tz, VHHEOHEEZRR LGEREEZERYT 2720, BEEOLEIEFEEZITL
(S EIZ2000FIEETEIE) , B TIX106H Y TILDT Vv H Y TV W HEET o 7-.

ABIC-LSMIC & 5EER R OMERRIL, EE5DRURDPTTCERELLLEEDHLY EBLILDTER
L. 2hid, RARSmOMI PERT —49 OSNEEDEE NS, +9AZEBRRENIFONT, EMWFEEL
HRAVBENLHBRTH2EEZIOND. —AT, TDUEICK 2HERRIE, ABIC-LSMODFERICLENT, £4k
BICEVRELEEEZEDHBISGEVELSHSDAH/MNELNL. RIS, BAURIHEIETETIVREEI GV E
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ZZON2BEOREOLHININLCERIN, HICETVREENMEVWEEZ ONDEETYPYRE LZEES
GLUEBOIRDAEIPHESINL., CTNIFERRSTOHEEICL 2 EBBREICEHLE T, Voronoi celld
LAY (EBEEAWV) NAEINLLHEEZIONDS. 25 LB, ZREMIC—KRAEBLREE2EL
BRWIDLBEICL 2FIRTHDEEZAOND. iz, BARIHEIERBEEHTIE, BOBEERSMHIEAVR
HICRBERANTONDRE, MCMCEICK 2HEDHREHRT DI ENTEL. IOV 2FHICE
Y, TDEETIBRT —YDREDETINSA—IADREALVED LB TR THZEEZONS.

RRTIE, &YFFMASyntheticT — 49 ODEBITERDIREEITD. T, SBRBBISTITOERT—FY2AVE
fRMEEEL, TOBREBEIATRETIRAATHS.
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Slow event between large intraslab earthquakes at the Tonga Trench

*Yuta Mitsui', Hinako Muramatsu?, Yusaku Tanaka®

1. Faculty of Science, Shizuoka University, 2. Formerly at Faculty of Science, Shizuoka University, 3. Earthquake
Research Institute, the University of Tokyo

AR TIE, HRTREFRMENFHNR N Y ABELAAATICE TS, HREE S MEREIFET
%, T—% & LTI, GNSSZEfIFERTI(Blewitt et al.,, 2018) & ANSSHEH S OV EH WS, MV HD
GNSST—#ICIE. 2006F5H3RISEBEEETRELIEME.ON AT TAMEIC L Z2EREN & KRMEHH
BAREICERSHR SN T WS, ZD7HD. ThLURIDT— 92 EEZEERELTT MLV RETV., FEREEOD
WEATo, INELET 270, HEAY OT D SEIAHTDRIB~FEICHIT TOERMMETER
(ETAS model; Ogata, 1988)A 1E T & ICHEL. ZOBEEELEZES K,

HBald, NVADKNYASYTE - T7 77 VEDGNSSERISICEWT, 2009F9829H ICHBEKkmIL DY E
THEEHTRELEMSIDR S THHMEERD) SIERZE(~BcmPRELTVWEIEERKRELE, 2D
FEELTELBEEAAEAWVTS Y., 2009FH ET7HEDRWEE(Hanet al, 2019)ZDEDEWVDI &LV
I, BIFEDOMIILAZRO—A RV MH2009FHETHEICL > THEHRINLEEZILOND, TODARV B

&, TL—MNBEROHBWBIARY(RO—RYy TARY NELTERIRTESD, 2006 ER S THEDR
DEHHPBMELIZEVWIRAETRETH D, ZOFEEEHIHEMRFEL. 2013F5H23BD R T TRHE
(M7.4)DFEERFHICIIINERE L TWe, —A., HWEFEIORTMNSIE. 2009FEH ETHEN52013FDRZ T
R EDBERICH T T, BB OBEE Y £ FZ400kmLEOE SHEEFBRIKRTRETLTWEZ EAD
N7,

UEDZ EDDE~IE, 2009FEHEFHEMS. )N S52013FR S THHEM7.4)ICHF T, by HBELH
ABFDDRCEEHE—ET, XHHOSFERBICETHELASZD"AO0—ARYMNDPRERELTWEZEERD, £
DREEIF, TL—PFERTORO—ZAN vy TARY NPT L — MNEFAHFD—EHIERE, thOBRATRE
SINTELERREFEOEDTHEME LNBVD, EAHAAAFICHEITEHRVHE S ROMEDREEEICDOW
TEHERANRES5ZA%EDTHS,
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Crustal deformation by a heavy rain episode

*Kosuke Heki', Syachrul Arief', Wei Zhan?

1. Dept. Earth Planet. Sci., Hokkaido University, 2. The First Monitoring and Application Center, China Earthquake
Administration

WMRICEMMNATEIIEFRMIKOEEZER Z2E7-5F, <DV ONDBEBFIITEERICMA. KK
B, BEWE. FHIVEBERTE. Y LDREKEDN, EEREEMES AT AL(GNSS)TLIELIEFH 5N % FEM
MBREEDOERE L TEREIN. GRACEFEICL 2ENFHEILE B EEMICRBIFLNTWS, KFRT
I$2019F10/12ICEKRIE X B > /- S TTEARE 195 (Hagibis, Category 5) #EICER Y EiFf, AL ES
LB RBREKEEICK 2EGRBIROER 2EBHRT D, MEIET XY RABEMREHCMA, L—¥—2HAVEZE
BOMREEDBITREA A L7z, GEONETAIMI T — 4 IFE LB DFSE A2 AW, 2ENLRALNERD
EEZHAVWTERRZL15HEOHRELN S DREZHR/NIT 5 & D GHelmertZE#N\S A —4 (FT#H

gy, [O#x. AR) #BEA#HELL, ThOHDERAZGEONETRMEICHE L. SAMIASEICHERRHRE X U
PRV, ZORRERADERICH PR, BEERY. EFAFBALETI-2cmDLENER LER ICHER
SNtz, FREBEBHICIFIFIFEEL. MAKMEEISHRET 2BEHRNT-2BTHZ Z DDA S, RIC
Farrell (1972)DRE YY) — VB8 (BIERIZ30 GPas L) ZFHWTGNSSEDEEE ANT—F &L

T. BKEESHZR/N_FETHELL, AROERIEICERT 280FEIHBOEEEZSLO5TH,. %
NORTATAKESTDT—9DSEBELZAFHRELAVWTHIE L, BEHagibish 675 L2 RMRER
DOREREIL. BTNEZRE[EMICES T2 EHM336tE s, —A, R ETEENSHEINLFTER
TNEEZNICEZAD40GHIEEE RS, REDHEIZ. BMRENS—HORHIEZELEIWZEDIZARSIE
TTHY., MELBAZWENEETZILEFEZAONAL, ZOFEDORERICIE, (1) GNSSEM LT i
B O S ADOBIEEABHAICEL. (2) GNSSEAMMICEIRMICEES N TW S OMKI’BHRICEH
L. gk ) REAEEAE/Z5 SNz, OZONEZ 651D, GNSSEDES%. GNSSEEHLE
$25—3020 kmDEAFDOFDEY T EE(ETOPOTETILASEE)ELERD &, GNSSEDOANEY L TH
BmEWVWZ Ebhh o7z, o TEAMETIHQ)NERREEZTWS, RRTIES SICAR155(Faxai,
Category 4)%°. BRAMRMFAIED LD ICELSITHEAADEMICOVWTE, AKGBR ETEHEBTRES
&y %,

Figure: (left) Average time series of 7 GNSS stations around 2019 Oct. 12 from each of the 5 regions,
Ise-Shima, Izu, Eastern Nagano, Eastern Fukushima, and Iwate-Aomori, along the path of the typhoon
Hagibis (#19 in 2019). We can see significant subsidence on the day of the landfall and recovery on the
next day. (right) Subsidence of GNSS stations on 2019 Oct. 12 relative to their median position of the
period shown in the left figure. Spatially smoothed with the averaging radius of 20 km. We used the GSI F5
solutions and removed common mode errors by performing daily Helmert transformation to adjust the
daily positions to the median positions.
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Duration of Transient Deformation in Northeast Japan as Observed by
Geodetic Data from 1890 to 2010

*Angela Meneses-Gutierrez'?, Paul Segall®, Takeshi Sagiya®*

1. Institute for Advanced Research, Nagoya University, 2. Disaster Mitigation Research Center, Nagoya University, 3.
Stanford University, 4. Graduate School of Environmental Studies, Nagoya University

Crustal deformation has been transformed in the past decades by the availability of continuous GPS data.
Time series analysis of GPS data often assumes strain accumulation at a steady rate. In the case of NE
Japan, analysis of horizontal GPS data from 1996-2010 revealed a decrease in trench perpendicular
strain-rate in the decade prior to the 2011 Tohoku-oki earthquake (Mavrommatis et al., 2014). However,
the limited duration of the observations makes it difficult to assess how these transients relate to the full
interseismic period. Importantly, we do not know whether the strain-rate at the beginning of the GPS era
(1996-1998) is typical of the preceding decades or not. It could be that strain-rate during this period was
anomalously high.

Conventional geodetic data (triangulation and trilateration) are available in Japan since the end of the
19th century. The data consist of two first-order triangulation surveys (1883-1901; 1946-1972) and two
trilateration campaigns in the latter half of the 20th century (1973-1985; 1977-1994), including
second-order surveys. Examination of historical data in combination with GPS data can provide a way to
evaluate the velocity and strain distributions in the last 100 years and elucidate whether the acceleration
observed prior to the 2011 Tohoku-oki earthquake represents a short-term transient deformation or not.
Thus, we analyze horizontal deformation in NE Japan utilizing all the geodetic sets available.

We estimate horizontal displacement fields in NE Japan for the conventional geodetic data using the
method developed by Yu and Segall (1996). In this, a denuisancing procedure is performed so that the
dependency of the data on station coordinates is projected out of the system of equations and the
horizontal displacement fields can be estimated directly. We solve for the inner coordinate or minimum
norm estimate, representing the essential displacement after removing rigid motion and scale factor (in
the case of triangulation) which fall in the null space of the observations. These results are transformed
into average velocities by assuming steady deformation over the survey period and average shear strain
rates are calculated for the region. The null space inherent in trilateration and triangulation data is
constrained by GPS velocities in either the early GPS period or the period prior to the 2011 Tohoku-oki
earthquake.

We found that the maximum shear strain rate in South-Central Tohoku from 1884-1984 was not higher
than those observed during the GPS era. Thus, suggesting that the transient deformation described by
Mavrommatis et al. (2014) did not begin prior to 1996. Furthermore, the maximum shear strain rates from
conventional geodetic data are consistent with those prior to the 2011 Tohoku-oki earthquake, while the
shear strain rate in the early stage of the GPS data may represent an anomalously high strain rate from the
average interseismic situation, having geophysical implications related to precursory phenomena of the
giant earthquake.
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Limitation of the interplate coupling estimation at Kuril Trench around
Nemuro-oki, eastern Hokkaido, Japan deduced from GEONET, and the
possible contribution of newly constructed GNSS-A sites

*Hiroki Aota', Mako Ohzono'?, Hiroaki Takahashi', Yusaku Ohta®

1. Graduate School of Science, Hokkaido University, 2. Earthquake Research Institute, The University of Tokyo, 3.
Graduate School of Science, Tohoku University

FEBEAWVICH ZIEEREHIL, BEHOGNSST — 9 BTN L RKERTARY RIBRELAIHESINTS
Y (21X, Hashimoto et al., 2009), XD 7L — MERBKMEANKE T Z2HREEIBWGATE L TEESM
TWBETH B, Fiz, TOHMBORROERE,SIE, 17HZBICHEDN SBRDICHAZLREETHBEKX
MEAREL, 201 TERIMARTERIMEDL S ICT L — MNERXRTOMBN I Ro - AREENRE I N
TW23(loki and Tanioka, 2016). Z®D7=&®, ZDLIWBEBEEK DT L — MERXEOEBREEZHET S
s, BIYWDSMEOHRBEAFRTE-OICEEETHSN, HBEISBENESOER DA S DHEICIE
[RANHSD. D=, 2019F7HICILBEKRE - RILKZE - RAMEMOHBEMRICLY, READBEEKIC
3RDOGNSS-AERBImMNRESN, 1OHOHAROEZEHE,SERSNA (KA -, 2019HE2

£) . 2020F10AIC2OIEDIBENFEINTS Y, IERICTIHESERICRUOMBRESRENTOND &
HfFSn 3.

INICHEIEAMRTIE, FEHOCGNSSEAIRICL 2EELHDMRHERAERANDZ & EEIC, FEInik
GNSS-AZR Bl =AY, FEHOGNSSEA R TCIERE TCEAVWHBOBESSAMEICEDL S ICEIL D 201 EE
EMICHRETT 5. FTIXEHOCNSSERAIRD, BEFEPHDEWVCE >TEDREZILT 20052, K
MRTIE, SYRENLTL—MURERET 270, 7OV IHBETILO1DTHS
TDEFNODE(McCaffrey, 2009) % FHWTE& =D / — Rillwasaki et al. (2015)D 7L — " EREE X T, HiTHE
BT 47— REtEISHEEAIT o>, 7Oy 70NN ABKEEEIE L — MEEIETIL
GSRMv2(Kreemer et al., 2014) TEZEL, 70v VERELIMBICKRARBY RIBEDHES A, FERHEE
MR A RTE L 7=Okada (1992)IC & » TEETDELIYG, FEIHGERDT .

HTMREISEBFDTREZ60 kmEREL TENLUROEEZE%Z 1 & LD, BEHOBASRNOZRWVES
0-10 km, 0-20 km®D 7L — MEREDEEFE%0.5%0.0D LD ICELI BB EE, FES0-60 kmIZHEWT
TINAY ) VI LBEDEEEELERT 5 &, BI0-10kmDEEZEREZ(L S THEEDGNSSE B =
DREEBZBICKERELIFELCHAVZ EDDA 7. FRI0-20kmICDWVWTIE, BFEFRZ0LICELIETERS
0-10kmDIFE L ARICKEZREIERA 72D, BEEX%E0.0& LIFEIFREROGNSSERI A THRA
1.5em/yiF EDENELK. BEEKDOTL — MNERXMOBEBRELZZ(L I ETHEROBAPEDO AL S
EZDVTFHIVDBRBEDMMETT B EDHEINTWLWS K S IZ(Yokota et al.,, 2016), AATRICHEWVWTHEKF
ISREIT10kME W EXRVWE ZAICDVWTIIBEFEDADERETIIEBR R AHET 2 ENEL W & 2R
L7z. —AT, AROZELLESEZTTL — MEFRXEISEVLGNSS-ABR SO FRIEE RS &, F=0-10
kmDFEIE T, 0.5FREDEEZERDODEI TGS, ZTNICHIGL TKERD TIE3cm/yehE, ETFHRSD Tl
KO.8cm/yRREDEWHNEL 2. BRMBREZEOHUBE L, MOMIBOEITHERLEHD SKERD T
2-3cm/yBREEEZOLNTWVWEYD, COREZZEL CHHIARAIOEEXRZRHATEEEAONS. £
TROICDWTIHE, KESRDLYEHERENKRECABZEH, BEROMIAWVEWVIDOWTIIERIEL VLD
LhAans, SEOBYIRLERICKZBERLICEY, KERDDEREYR— NI 2BERIB LN D THE
MHHB. BE, TL—MERICA>DT—RABEEZESHE2SATHINAFELZT>TWEY, 51, 171
B DBEAME (loki and Tanioka., 2016)ICH 135 7L — MNERKXBOBEBELS T AR EL CHET ALY, &
TABICEERT ZEEDHICT L TONNS-ABBSNED L S REEAFONMRETL, TL— MERXRED
BEE DM ZDREBICDOVWTHRETZ1TD.
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A decade of GNSS/Acoustic measurements on the back-arc spreading
in the southwestern end of the Okinawa Trough

*Ryoya lkuta’, Horng-Yue Chen?, Kiyomichi Takemoto®, Takeru Kohmi', Masataka Ando’

1. Shizuoka Univ., 2. Academia Sinica, 3. Nagoya Univ.

The sustained seafloor geodetic measurement is crucial, even yet sparse in time and space, to constrain
the undersea crustal deformation near the plate boundaries versus time. We present an integrated
analysis of a decade of GNSS/Acoustic data collected at the site 60 km to the east of the northeast coast
of Taiwan near the opening axis of the Okinawa trough back-arc basin. As a result, we obtained the
horizontal and vertical positioning time series of the benchmark by the eighteen measurements from
2009 to 2019. The positioning time series of the benchmark shows a southeastward movement at a rate
of 44+3 mm/yr, with respect to the Yangtze plate, following the potential offset in 2012. The horizontal
motion can be explained by the clockwise block rotation of the Yonaguni block united with the northern
part of the Central Range. In addition, the vertical displacement of the transponder array shows the rapid
subsidence of 207 mm/yr from 2012 to 2019. The fast subsidence rate and the negative free-air gravity
anomaly in this region indicate that the crustal thinning is compensated mainly by the surface
deformation instead of the upward migration of the Moho. Considering the offset in 2012 due to the
change of transponder array, the horizontal positioning time series of our site is best explained by two
linear lines with a slope change in August 2013. The timing of the velocity change roughly coincides with
the change of the periphery seismicity rate and the dike intrusion 150 km away from the site. The results
show the potential of our seafloor geodesy site in accessing the temporal variation in the deformation rate
near the spreading center of the Okinawa Trough, which is not accessible by on-land GNSS stations.

Time series of the OILN benchmark position relative to the stable part of Yangtze plate. (a) Same with
Figures 3a and 3b. North-south (solid circles) and east-west (open circles) components. The coordinates
for the revived data before 2012 are shifted assuming an offset at 2012. The original north-south and
east-west coordinates are shown by black and gray crosses. Each time series is fitted by linear lines with a
break at August 7, 2013 (vertical line) which is determined by AIC which is shown by the imposed
diagram. The data for the middle eight campaigns are common with Chen et al. 2018 but solved by our
new procedure. (b) Cumulative seismicity larger than M2.0 detected within the corresponding colored
rectangular shown in Figures 6¢ and 6d. The red dashed line fits the seismicity during the period from
January 2009 to July 2013. (c) Horizontal velocity vectors and seismicity larger than M3.0 during the
period from Jan 1, 2009 to August 7, 2013. D1 and D2 show the location of dike intrusion modeled by
Nakamura & Kinjo (2018) which occurred in the end of 2002 and April 2013, respectively. (d) Horizontal
velocity vectors and seismicity during the period from August 8, 2013 to September 30, 2019.
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GNSS-Acoustic Observation Using the Wave Glider to Detect the
Seafloor Crustal Deformation (2)

*Takeshi linuma’, Motoyuki Kido®?, Tatsuya Fukuda', Yusaku Ohta®?, Fumiaki Tomita', Ryota
Hino*?

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. International Research Institute of Disaster
Science, Tohoku University, 3. Graduate School of Science, Tohoku University

GNSS-ZZAIPEFEAARDBEMBZZEER (LT, GNSS-AFHR) IC&>T, 7L— FNEOEZFPHERT
RNYICLBMBEE ZBETIRADIENTE, ZLOEERAREIFONTE . LHLAd

5, GNSS-ABAIDERMEICIEELETSY N7+ —LADXTIRTHZ I EN AR NADOEBEEEATWS. BL
TSy N T742—LELTDEARBPREIT X, TOERICZEDEANII S0, RENLMBRLHE
RET27-00EEEERNY, ZLOBIREKEL TCORYEERETZ2DOICRENHD. CORERRL
T, 2HOBRRUCE T 25EECNSS-AER AT 712, BEMERREBERILAZTIE, EAEERV
T=RIABENGNSS-ASAA#EET 2 7/-HDHMEARICKRE TERYEATWS., 2019F7AICEREI N
KS-19-12fBICBWT, VT —T 45544 —%BW/-GNSS-ABA A2 RBRMICIT o ERICDWTIE, EED
HMEFARMERRTRELALEY, BEMBEHEASC02ICEWVWT, T—9DINERCEERDESICHESE
B L7z, £, REEOBFICE ST, MMERAVWEISALEREDES DETEBERT7 L1 ABDHEN
AEETH D I & HRIN[EMA - fh, 2019, BARAIMF A E1320OEES; linuma et al., 2019, AGU 2019
Fall Meeting].

EEDRROBERAEE A, SEELEHICSVWTE, 1HBREYI—TJTI/S54 5 —6EBEHTERL

T, BRBEAVICHRESIN TV 2 BERMBEZEHF A2 KO L, SEARTOCNSS-ABAAXERYT 2, R
HERSRRET . EEEDYRATLE—ERBLT, RS—VEHEZFIRLBEMEEE

L, V=754 —ICEH LAHEEBICELNSERTESLIICLE. ThIC&>T, —8HOFT—%4
OEEBIRAEEELZY, BEMLEEAFETOT Y RAZZEELEZYTESZLDICE o7z, HHIE, 2020F
5BIC, HALEFERRAEMTEM (FHEL OEREFRAME (KS-20-7) IKBWT, Vx—T7514 45 —%#%
AL, 12BRYVBICEBBICK >TEIINTB3FETH 70, FRHIAOF IA IV ADRBPEIEKRIC & DHE
PR EMAZIEICE o T, KS-20-7fiiEIEF v I ER>TLE 2. TDhodH, 6B20EL 523 ICHIF
THRIEKRENEFELZ [E=FFER] ZAVERMETOH/RAICTYER TEREEFEEEZTV, 6A21HIC
GOABRIR T I T —T U545 —%%AL7/. 3SHEDER%ET, 7B28HIC TFEN\FEN] #FEHMLTD
fiE%EEME L CRMZ DX L 7.

RIcy T —7 05445 —DOmiiaTrd. RILAFEHN2012FICHEB L, GOT~G20X TOEAEDI D
138, RU2019FICERE LG40 148 R A KE L, GNSS-AEAIZERMEL 7. RhXEFEICEENDL
BrHERA DY, KBH/ARIICEBRENTR LD, GISEASTOSRAUES L. BBLET—9 DRE
WIZIRAERERTIEH ZD, FBEARCBITIBERTLADMBEROZDICHLRE - EDT—FIEES
nTdY, XReYHIBTEROFMICOVWTOBN T2 RAATHS.
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Evaluation of sound speed structure for each GNSS-A seafloor
geodetic observation epoch using GARPOS

*Yusuke Yokota', Tadashi Ishikawa?, Shun-ichi Watanabe?, Yuto Nakamura?®

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

GNSS-A BAITIE, BHREREGIBEEICERLGTELEE5Z 5. LML, TOFEIZIOWT, HF - FHHICEK
ZE VORI EEMNATEME+OIChREINTIAb o7k, EE - AHE [2016, IRRE] Tk, ThEhDE
ERICESITZ2ERBICEASNEAEZTEE IO 71/ LD ZEITWV, BZEDIXSDEDR/NEFHE L

7z. LD L, GNSS-A B TIEZREZBEDKEMER PEEBEEIERABEICEBHEST D, TOPELEE
BLT, SBAEICHLT, Bl#s, SRUARIEICELRIBEREDREENEZIONEZERETHD. TDI
Eld, GNSS-ABRERIOBETMDARLT, BFRIBITZEETZ2LTELETHY, FREEAL->TV

3. AT, BARICEONIEHEOREEHLERL, TOEEBATUNODEEMICHETEZZHL
WY 7 h9T7 GARPOS #AWVT, FEY I 2L —Ya VRS EDHBAETS.

EEEBELEEI’BHT Z2FEEFEA L GNSS-ASRITIE, BLREOMABOEVWHHLMEINSBFEIEEER
1t g EBERDUMEDEWVCL > THEINEEEERL g, M ENENEY HE N3 [Yokota et al., 2019,
MGR; Yokota & Ishikawa, 2019, SNAS]. Zh 5 2 DDNRS XA —49 2 EFRFELICEEB L. g, +ig, GEER
T2)2ERET DL THARKDOBHIEREMMBEDOEMMNDRENMBETEZS. ERBNEZT2EZT
EIRET D E, I&AIE, GDRA argG ~ 0 £ 2GE, ERNEBERBEMN DXRBAICTE > TWBEHET
3. argG~ n/2 DIFE, 2EN ODBEVWHFRZDOHENEZF > TWBEHEINS. argG~ n,31/2
DHEIF argG~0, /2 DIGFELABTHZIHIEENREL TWS. G OMIHE |G| IZIEMRIZDEREERL
TW3. GIKE2 AEICIYHIN, MENLSEERIT S, G, BAROHLWZI(4 IV I THES
nan, BLEHIBET ZHBOTRA EICHTEN, RIRTIE 1500 m FEDOERFE T 1 BREAREEDY R
LW eEEZ 5N 3 [Yokota et al., 2020, Frontiers in ES].

BHAE G D% W DONMEN T 5. KLREKEDHEICAET %2 MRT2 Tld, 2017 FLIEOREKIBITRE Z
NLLBTCTIEBA S MMCEGRIBFE AR D arg G OIEHWEIEIL L TWDB. 7z, BB NS 7AITIE arg G OFEHED
BB IS OMTRELTVWRDICH LT, BRBEATHRIESDENKREL, ARSI EDEE
BORERBREFHHIEBINLTWVS.

BERBOBATCEAIRIEICK 2 GOEIE, BIEOERAURFOEFZOREBEZRALTHY, SEHRFOEA
BEASBRTDILETEETHD. H-ICHEHRFEINT GARPOS [Watanabe et al., submitted] #FHW3 Z &

T, ZOEHIBERIICERYHEZLSICRY, EV I a2l —2avEEfBALAAEEZBEIODESREICITD

ZENTERELDILR 7. ARBTE, 74T —ILVABRRICE DWW BHEEGEOHEY I 2L —Y 3y

WREDOHEBREZBL T, LEDERBOKREICDWTEENICERT 5.
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A development of submarine geodetic monitoring system by
calibration of the DONET pressure gauge network

*Yuya Machida', Shuhei Nishida', Toshinori Kimura', Hiroyuki Matsumoto', Eiichiro Araki'

1. Japan Agency for Marine-Earth Science and Technology

EENSVHMERERTIE, BEL—MOLAFRAALY FEBIcmZBEDBEERE L THBREZENFEINS. B
AIWEREEICH I BENREEAIRAZ I, FL— I NEOBRSFREST, BEAMEORLEBRE, &
VZFOHBAIER T2 LTHEICEEREFRTHS. COLOIRBREEBECIRADELDICEEBENS TICE
RN TWBHE - ZREVAER S X7 4 (DONET: Dence Oceanfloor Network system for Earthquake and
Tsunamis, Kaneda et al., 2015; Kawaguchi et al., 2015) IC#EHEI N KEEHC LY, REMAZTHERZ
22 ENH/FINDD, ThThOKEFHZEBRZRKA10hPa (=10cm) OEBEDRKY 7 hEFE>THY, HBE
BRDER) 7 MEDEYIY DT BZDICIEKESTORENVETHS. ZITREBIFBERICRELTWS
KEEZREL, KEEICEERRY 7 NP EIBIET 2-HOOBERNKEREREZRAFZEL TEL
(Machida et al., 2019) . BBXKEREREITAEDKEFDOEHHOFRENSDEERTHIEN LR T
VR, BERMYE, ZRORXBEHNMNITHLIICHKGAEINTEY, ERIFICBVWTHBRICEVWTH
ThPa (Tcmi) UTORETCEANEEHAIT I &N TE S, RIFICH T DRERFICIEDONETKEET & DK
HEABTBIENTE, TOKEBEZALET S & TDONETKESICH L THENENEEMITT R E
NTE2. BFMAAREEBCRBIRNKEREREDOEETM% 1T /2%, DONET1, DONET2ICHEWT %
NZENIRART D (KMBO8, MRC10) DRIE%#WIRLIT>T&E 7. MRCIOBAIRICE W TIF2018%
108, 2019%2H, 2019%5H, 2020F2RICRIE%ZITo7=. FDIHERMRCTOE A R DIKEETDOHEIFIR K
1) 7 MR E7.3hPa/year& 72 V), 201 5FLRED 5 D REAMAERIKET — 4 12D W TIRMBICHHIE L 7=
R, MRC10&8 AR TI30.48hPa/year (GEIRME) DILEEZRL. F7z, 2020FLAE, SABODILK, LT
fAEEBrE L CDONETKEETORIEEAREIERILARA L TWD., REBEETIEINE TODONETKEED
REFER, BLUSBROBEIIODVWTRBNEZT.

XDONETIZHEERKR TR D2016F48 18 & WiBFMRAMAREEDL SHARERMARMICBE S N, BERE
HEERALERH (MOWLAS: Monitoring of Waves on Land and Seafloor) O—& L THEINEEL T
BA - RTFET>TWVWS,
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