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Rayleigh wave phase velocity estimated from Distributed Acoustic
Sensing records using seafloor optical fiber cable system off Sanriku
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HE, 774N\ HE LT, EHEHMBERTH+HkmDOREEBERA1T X % Distributed Acoustic
Sensing (LLF DAS) AR LHTICISHEINDDOH S (e.g., Zhan 2019) . REKZMEMEMTIK, =
REHICERE LT — 7L RNBEME - RS R T AZFIA LT, DASERIZ1T4> TE 7. Spicaetal
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Temporal variation of seismic velocity structure at the top of the
overriding plate off Tohoku region derived from the continuous
records of S-net
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BRI RESN, BETOBEDRKEZELEZHME T 2HRAL’EEN S 7 THRESND LD ICR > (BIZ
I£. lkeda and Tsuji, 2018; Tonegawa et al. 2020, JpGU) , 7. BAMBKBRERZES2021EKRK T
S-netigfkx AW B EDEBIZIL A FHK L (Tonegawa et al. 2021, JpGU) . HAt DB EEA L THRED
EREEND LT ORELBRo>TWBRIEERELE (F—9I1X2020F6AKET) . AFERTIE. TD
F— Y ERAYEE2021FE6HREFTERL. 2021 FEICHILHTHRELALIDDOHME ARBREE it
& Mw7.1, 3R EHEAHE : Mw7.0, 5SEEHRAHIME : MW6.95) ICHIELBHME LD TREY %,
Einsoex DA I£2016F6 A ~2021F6 8 T, BARITBBEL WEMOHRMSRZFERA L (2L
L. S6—7 DR RIZBRL) . EFEHKDIM D KL Takagi et al. (2019)DAEERAWVWTER L=, 18
ERBBHIEZANRI MLRT7A =V J 5TV, 0.5-1.0 HzOBETEHE L, ZDE &, #i/ 1 XEBRE
5720, 1A OERLER S RO 1REE S O&EFERDOE=D K 2 AW THEERREHRZEE L= (Takagi
etal. 2021) ., ZNO%A30HBEICRY v 7 L. Y77 LY RAEHIELBERY vy I LERAER L. &
EORBZEEOMBICIER MLy Fr7EEBAWE (Wegler and Sens-Schonfelder, 2007) .
BWRTE, BEHIOEY GEAD) RASRTEADILIOEREN LR TR EPREIN, ZO—AT, BEISEW
(BE@) BARTIEZDOLIRLEFIIHFYIEETIIAL o7z, BRAER SR TIX4.5FT0.3-0.4 %IFEEED
ERL. Z0%. 2021 FEDOHEICE > T0.4 %IFEET Lz, S-netDERIFIIBLE, BRSRRT
&, 2016 FREBEHE (M7.4, RI25km, EME) DEZTLEDTRERMEBICL Z2EZEBEDELL%E
BMELEZZED R oD, SEIFNOTORAUAGERD, £/, bEIAEAGNRTH., ERICKYIE
Wiz, ZD2021FEDARY MIE2EERDERETE /2,

Data citation S-net: doi:10.17598/NIED.0007

© BxEZS - S06-02 -



S06-03 AAMES 22021 EEKEAS

2019 BREMEMMERETICKL 2HRILEARMPEBOHRR - EZF~ > MILEE

S
=

The crust and uppermost mantle structure across the central part of
the NE Japan Arc revealed from the 2019 onshore seismic
refraction/wide-angle reflection profiling
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In 2019, an extensive onshore-offshore seismic expedition was undertaken from the Yamato bank to the
Japan Trench across the central part of the NE Japan arc (Sato et al., 202043, b). This expedition was
supported by several funds from MEXTs’ projects of “Integrated Research Project on Seismic and
Tsunami Hazards around the Sea of Japan” and “2" Earthquake and Volcano Hazards Observation and
Research Program” , and from ERI, the University of Tokyo. The onshore seismic line in the NE Japan Arc
was laid out from the Shonai Plain on the coast of the Sea of Japan to the eastern margin of the Kitakami
Mountains on the Pacific coast, crossing the Dewa Hills, Shinjo Basin, Ou Backbone Range and Kitakami
River Valley from west to east. The total length of the profile is about 155 km, on which 1,667 receivers
were set to record 24 large energy shots. As seismic sources, we used explosives at 3 shot points and 4
vibroseis trucks with 150 stationary sweeps at the other 21 points.

The preliminary results beneath the onshore line and offshore part of the Pacific side were presented by
tomography analyses (Sato et al, 2020a, b, Kurashimo et al., 2021) and ray-tracing technique (lwasaki et
al.,, 2021). In the present paper, we proceed to model the whole crust and uppermost mantle under the
onshore profile from the combined interpretation on tomography and ray-tracing analyses. For the
travel-time analysis, we carefully reconstructed the travel time data both for first arrivals and later phases.
In the modelling for the crooked part of the onshore profile, “the distance correction” was applied to
correct the systematic travel-time shifts arising from the inadequateness of the simple 2D ray-tracing.
Deeper structures of the middle/lower crust and uppermost mantle were constructed from travel times of
first arrivals and later phases both from land and air-gun shots.

The features of the obtained velocity model were summarized as follows;

(1) The uppermost part of the crust is composed of 4 layers of Vp= 1.6-2.0, 1.8-3.5, 3.7-5.0 and 4.5-5.5
km/s, respectively, representing sedimentary and volcaniclastic rocks. Their geometry shows significant
change along the profile line. Actually, their total thickness is 2-5 km in the western and middle parts of
the onshore profile, but only 0.5 km beneath its eastern edge. Such structural undulation is well
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correlated with fault and caldera systems developed in the surveyed region, representing successive
tectonic processes in the NE Japan arc since Miocene.

(2) The crystalline part of the upper crust has a velocity of 5.8-6.1 km/s, which was underlain by the
middle crust with Vp of 6.3-6.4 km/s. The thicknesses of the upper and middle crusts are 5-9 and 5-7 km,
respectively.

(3) The lower crust with a velocity of 6.5-7.1 km/s is situated in a depth range of 15-30732 km. This part is
composed of 2 or 3 parts and considered to be reflective. Its reflective property, however, shows regional
change both in horizontal and vertical directions. The seismic activity in the lower curst is considerably
low as compared with those of the upper/middle crust. The velocity in the lowermost part may exceed 7.0
km/s.

(4) The Moho depth is around 30-32 km, beneath which the upper mantle velocity is estimated to be
about 7.7 km/s. These characteristics are rather well constrained both from the onshore-offshore
tomography and ray-tracing analysis of the onshore line.
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Lithosphere—asthenosphere boundary beneath the Sea of Japan from
transdimensional inversion of S receiver functions

BRE. hEMKXS BEEE. LA M. ERE . LT us 2 2K BT Ba
*Takeshi AKUHARA1, Kazuo Nakahigashiz, Masanao Shinohara1, Tomoaki Yamada1, Hajime
Shiobara', Yusuke Yamashita®, Kimihiro Mochizuki', Kenji Uehira®

1. RRKREMEMRFRAN. 2. REBFKRZE, 3. REKREHKMRA. 4. BRI 2RI

1. Earthquake Research Institute, The University of Tokyo, 2. Tokyo University of Marine Science and Technology, 3.
Disaster Prevention Research Institute, Kyoto University, 4. National Research Institute for Earth Science and Disaster
Resilience

The evolution history of the Sea of Japan back-arc basin remains under debate, involving the opening of
sub-basins such as the Japan and Yamato Basins. Detailed knowledge of the lithospheric structure will
provide the key to understanding tectonic history. This study identifies the lithosphere—-asthenosphere
boundary (LAB) beneath the Sea of Japan back-arc basin using S-receiver functions (S-RFs). The study
area, including the Japan and Yamato Basins, has been instrumented with broadband ocean-bottom
seismometers (OBSs). S-RFs from these OBSs show negative Sp phases preceding the direct S arrivals,
suggesting the LAB. The S-RFs also show abnormally reduced amplitudes. For further qualitative
interpretation of these findings, we conduct transdimensional Bayesian inversion for S-wave velocity
models. This less-subjective Bayesian approach clarifies that the low-velocity seafloor sediments and
damped deconvolution contribute to the amplitude reduction, illuminating the necessity of such
considerations for similar receiver function works. Inverted velocity structures show a sharp velocity
decrease at the mantle depths, which we consider the LAB. The obtained LAB depths vary among sites:
“45 km beneath the Japan and Yamato Basins and “70 km beneath the Yamato Rise, a bathymetric high
between the two basins. The thick lithosphere beneath the Yamato Rise most likely reflects its continental
origin. However, the thickness is still thin compared to that of eastern Asia, suggesting lithosphere
extension by rifting. Notably, the Japan and Yamato Basins show a comparable lithospheric thickness,
although the crustal thickness beneath the Yamato Basin is known to be anomalously thick. This
consistency in the lithospheric thickness implies that both basins undergo similar back-arc opening
processes.
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A New PHS slab Model beneath the Tokyo Metropolitan Area Based on
3-D P-wave
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BONEEAMOARAOREI S, KEMBZOEAME (R1) , EFEHFZOEAE (R2) , RT3V b
IWOBEEERBEBORAYE (R3) , KEYY MLOEAM (R4) , AZ IV MIOSEEREEEOERE
At (H) #EZ L7 (shise etal.,, 2021 JGR) .

R1, R2, R3, R4, HOEAMDAMIZ, ZNEFNWNW-ESE, NW-SE, NS, WNW-ESE, NS THE{T 13
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5N, INSHIRAETL— MOBIRICHER SN NNEDOERSR, BE NS TDER, BEXH=ZXALT
SHLEHMBEOER, KFEFTL—DORARAAZAR, BEXAHA_XLATEB L HMBEOERE —HL T
Y, R1UIZMAMAEDE®EE, R21ETL — ~bendingil & 28HDES), RIEHIFZRZ T MLADIEE
DB, ¥ MVHBEOKERFRREMICER LZEAUETHD EHESNS.

BEHETO 71 VEVEBRSTICO2WTOHELAR
LERDEREAWVWRIET, 74 VEVEBETL—MOBEEICODVWTROFI-LRMEIBEONL.

(1) db#&35.7-36EMETRAABICMHU 2 —EDEEREEFBHEIE, IhETRIEKELLLEZTY ML

» v Y (Kamiya and Kobayashi, 2000) P KBE#RE <> ML v ¥ (Nakajima et al.,, 2009) &R
nNT&k oL, AARTEOSNAEEAMEEL S, COBEEEEHAEEIL, KEFL—KN 74VEVE
TL— hDEFEMIE, KETL—PDIY MLTERINTWSZER DA o1,
ZORER7 1) EVEBTL— NOIFRRKIE, BEFEMFE (Uchida et al., 2009) I & 23R iH & Lb X TR AL
[EERAEI - (W

(2) BHREEICLHT 2milb ARICHUIEI20kmEROEEREEREBEIL, CNETEHAETL—MD
HGREEEE L TS TE L. LKL, AR THEONEEAEEENS, RT7T77 Y MNLVHDEERE
BEEMEBTHD I EDFICRI N,

ZOWRR, 714VEVEBTL—MOLERINFBEOETINEHENFRC Ao
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RN NS DS RBHIBICEAAL T ) EVEBT L — MER

Improved configuration of subducting Philippine Sea Plate from the
Suruga Trough beneath the Tokai region, central Japan

E R YR BE. BiE A4S Lk LERS mE Rt
*Makoto MATSUBARA', Katsuhiko Shiomi', Hsatoshi Baba? Hiroshi Sato®, Takahito Nishimiya®

1. B KRR RAN. 2. RMBAZBFRIBFMIKBER, 3. RERARZMEMRRAM. 4. [IRTIRMARMN

1. National Research Institute for Earth Science and Disaster Resilience, 2. Department of Marine and Earth Science,
School of Marine Science and Technology, Tokai University, 3. Earthquake Research Institute, the University of Tokyo,
4. Meteorological Research Institute, Japan Meteorological Agency

1.1 &FC&IC

AN IDORAPRAL T VEVEBESL—be1-F 7L —NEDERTIE, BELBEXMENGEY
BLREELTER, BEAMEICHIBES TP TL — NETOBEBERRERAT 5720101, EHRAD
TJ4VEVEBTL—NDERERFREBESMIL TV BRELNH B, KRR TIE. BFXRIZEMHIRAT (B 5
M) oEREESABEHI-ne) PRRF. KFZFOEFEIBICNZ CEEORBEIATEONET—¥
EEDETERLAMERENES S 74 —DBERY. BIHMEOERRES . BATNEBROMEDSHEEE
BLT, 24VEVBL— M LEEOHREMETDEEHICL Y—N"—BHEREITV. ZTOBERELHEL
7=o

2. 7—% - Fk

FRATARIS T BT E P B 2 B 5 Ri%136°-139° B L UMb#E34°-36°TH %, EHOEFH @O T —4 &
FBAEPIRMAAMEFICLYRBAENICKES N EHFEEMESTOT—926bETHW ., EEHEEEH
A TIZ2000FE10B A 52017F128 £ T97,369ADMEAIR A TW=, ZDHH 5, KIEO0.01° (% 1km)H™
H. B TkmOFEED SHIRBREADOEAS 1ET D, 36,632 DHE % MEHTICHW ., 2018FE1~88IZ1T
bhiZBESIROT—IhoBoNz, EEEAETIENY H—I R VW228EDMUNEE % BT ICH L
oo BEMEFHCIVRZAONAHMEBIOVWTEESHAROERT — 9OV HLAT—9EHETH
I EToT, EHIC, B TERINIFROATHEIZEEL S DIERZT—9HEWE, 36,6320
HEMNSD1,573,094FDPK. 1,532,330@DSK. 4RDANTHEZREI S DI2EDPRKR. 228FDHEH 5
MD3,958@EDPK. 4,809EDSKDENZERZT —4 & BRITICH W,

HESREE G EITICIE, Zhaoetal. (1992)DFEICAL—Y VI REBASMBEEAEALLERNES
2 7 4 —i%(Matsubara et al., 2004; 2005)% ALz, KIEHFEIC0.05°(#5km)EFE. SES AREIC
2.5~30kmERTZRTHICT ) v REEE L7z, MHEREESIEEBRAHI-neticB T 2ERREICHAVS
NTWB—RITEEBEH)| - fb, 1984) &AW/,

Lo — N\ —FA#@ETIE. RETEGEORBICENRFETH S, 116EOHMEEBITICA W, SRS
DHABEBEZTWVWEYR, 2013). EEESEETO L ¥ —/\—FE##ERHT % 17 o 7=(Park and Levin, 2000), B8
BICH T ZRITHBICIE,. AEFTHONAZZRTHERREBEERA W,

3. MEREER

HEARSEDOEFTIE. KEABDODEEREIZ0.2°Th % H(Matsubara et al., 2019), Fx v H—HK—KF R b
DIER. ZLOBARDEFEELS K OMENKLET 2 RBEMIE TIIKEABICO.T ODREEELH B Z & A0
hot, BEOBRREINSODT—9&FRAL-CEICEY., BETDZRI5kmY10kmDix W EE DRIREH
mEL7.

KEREE % R 2 &R S 10km»°20km Tl ARBEEROILAIO B RES & FEAIOKREIH A EABRICA X —
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viIniz, BAEBAARTIEAREBERITECHDILERTH 20, KBS TIIRERNEA>TWS, Zh
&, FEMERETO 71 VEVETL— MNOZBELHFAAICLY EBAIDOI—F2T7 T L — hDEREE)
EEORBEMICEVELALEEDTH S, Kanoetal. (1990) TIEKEREZIZRINAD, KB TIET7 14 1)
EVBIL—MNDERICLZ EBDI—-FVT7 L — NDERTHABERNS X =V v TS NnT,

SNEBTEE TIE, SEARAL 74 Y EVEBETL — NOBEEREN DOEVp/VsIREFMR & EVp/VsiiBE< v ~
WA A= TSN, ZOBFEMBROBERCHENIEOERSH. 7L—MERTRELTVWEEEZDS
h2EAVBROMEDNGENS T4 VEVETL—MNEEEBREEE L, ZOWBRIIL Y —N\—FBHE
ICEDBEREFANMNTH o7, UM IDSLHFAL T4 VEVEBT L — MIEZ20kmZE £ THEFED
EFILEYEAAGAEIBONCAY, EEDOREIIE6-10kmIBE R o7, BRI 10kmDEFRIRDNAL
EIE5~10kmIBERmBICR o7z, £/, FEZT10kmP20kmDEFIEDMUEIIFERRE=ZREEN SILFEICH
T T OREE T TIE5~20kmIEEAICAR 572, EFHAREBIFERMES 2AadbEI I &IC&Y, T
L—MERAXRETDRIEERVWLBANTED LD ICAY, RVEHFAAHBOIIRIEES MR,

Matsubara, M., Shiomi, K., Baba, H., Sato, H., & Nishimiya T. (2021). Improved geometry of the subducting
Philippine Sea plate beneath the Suruga Trough. Global and Planetary Change, 204, 2021, 103562,
https://doi.org/10.1016/j.gloplacha.2021.103562
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[S06-07T| FEFEBE FDRAMBICEITZ 7104 VEYBIL—FBLUVXTTOMBDOES
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FAEMERE. 3. ERAFAZRIERTIS - FHEISRENT)

11:15~11:30

[S06-08] @@/ b 5 7HDIRTHIERRE - BEBEDIER

O IBFL QinvYanfangl, LiuXinl. BT BIL ¥R BE2 NEF—L SEMEYL B RES. E1FE
B! (LB FRZCsss BB LSRR, 2. BRI R AMTRZER. 3. EAhRIAZERR)

11:30 ~ 11:45
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OMT AL, FH# Xl ar Ml dr izl NFEF-L BEhaEl BR Al =Fs—1 (Le%
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[S06-11] High-Resolution Seismic Imaging of the subducting Kyushu-Palau Ridge in the Hyuga-
Nadain relation to the 2013 and 2015 tectonic tremor distributions
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FEERTEZORABICHEITZ 74V EVBTL—NELUTRS T DMK
DEZ

Crustal thickness of the Philippine Sea plate and slab in and around
the lzu collision zone, Japan

A% = RWEF . BB RT. OEH ESC T OET B8R EN
*Ryou HONDA1, Yuki Abe1, Motoko Ishise?, Shin'ichi Sakai*?, Yohei Yukutake?, Ryosuke Doke'

1. HR)NERRBPHAERH. 2. RERAFHMEMRFRAM, 3. RRAFZRFRERFR - ZRERFERHT
1. Hot springs research institute of Kanagawa prefecture, 2. Earthquake Research Institute, The University of Tokyo, 3.
Interfaculty Initiative in Information Studies, The University of Tokyo

LI

74)EVBTL—MIZOFETRETL— MR LEB3-4cmOERETIRRL TS Y., MEENZ 7 PHE
BENS7TRHKRETL—MIHLTRARAATWS, 207D, FEEXEORTIXARMENKEL., BT
RBMENRET D, —H. FEFEOMNIRMEOFSERFTTIE, TEMBRIEILAHIAA TS H LERHAR
BRERBFREL. FHELALADNERETCVWSLD, ADEFELIMBIFEBNELCTWD, FEHRTDOT
L— FONEFEERPHEZTH R L, FEBMOMBOEI PYMICE > TRESFEEZITTVWEEEZDS
nap, ZOEEPBIHEIEKRBPTH 2, INETIKFEERTESTHEITL ¥ —/\EHIC & 2 8EMHT
T 7z (Kinoshita et al., 2015, J. Geophys. Res)B' 7 41 Y EVETL — NRU RS T OEFRADIRTIHK
EHESNTVWRY, ZITEMRTIE. LY—"BEEFTEHERENES I 74 ICEUBONEERISE
TEPHFEDOIREIRTHICIRA. OB TOMEEE & DBERICOVWTER L,

TEFREDORE

2007F A 5201 7F £ TORMBICHSR)IIR & 2O EBHIS O R S TRE S h o EmihithE (B L EEm

30-90. M6LLE) DEEM L. PEL D —/N\ERESHEL O —NBEREER L, L2 —/ BT, EEILE
B JLF 7 —/X(Shibutani et al., 2008, Bull. Seismol. Soc. Am.)% B W THER L. Matsubara et al. (2019,
InTech Open)DIRTHE L EE 27 & KB ZRMARADOXRE - FHRESHBETIVERE L TRIEH
LZEEMICEE Lz, ZOMRER. BTEEOEERDRES20 -60 kmICFEHRADEFEENTRINGL, TOTRE
HEIE. CNETICHESINTWSE 74 ) EVEBRS T EHE(Hirose et al., 2008, J. Geophys. Res.; BAHEIE H,
2008, #1EE; Nakajima et al., 2009, J. Geophys. Res)ICLER TELK EFEEBIRT 2D YTH D, =72
L. ERICDWTIEETETETWAWLWS, FHRIUMMETEEFREICHGT 2L —\EHOE—IPKRET
ERH oz, FIZT. BRUMDEDEFREREARDT —9 #HVWTHTT 5 & 2 #H7=. Kodaira et al.
(2007, J. Geophys. Res ) 0" ATHIEIRET — 9 M OHE L -FEBIMDEEBETIE, HRDEBDOPREE
N7.5km/sIRETH B, TNESEIC, Ishise et al. (2021, J. Geophys. Res)WER N EF ST 11T & W H#
ELEETIADOPEEETS km/sDEREMORENMAIREHELZE IS, ZODMHIEL V—/\BETHR
HLAEEREDODMESBLZ—HLE, ZOZENSZTOERE@MHD T OHIBO EREREDIBEICKRD L
T L., LY—/ "B CTERAI’RETE AN > LB EZOERETR T L .

HBROEE S

EROETHRICLVEEES NI VEVEBRS T LEADREAHEEZERB LTI 14 VEVIBRS 7DD
Ex0nmeHELL. ZOBR. #REFEFELELL. FRAMNUHEDOETTIE35 kmUELOES Z2#
5. TORENOESNBICONTESLARZEIICAHTE I LN DN >7(H), FEMOILBERTIERS
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TAOMEFENIRNEFRTHZD, BENT 7 & ZOIABERITAH D BEOBELTIE PR ERAMEZTHNIH
W, ZOHRTEFRILMMERETIIR S TOLARAI EBENRANZXLDERI DT % (Yukutake et al.,
2012, Earth Planets Space), X7-% DAL, BIRTEDE A (Doke et al., 2020,Geol. Soc. Spec. Publ.)iZ
L, SHICT923FFARMEBDOT AR T 1 DERAETEH S, 2EWER NS 7 & ZDIAEERICH
DEEMATIHE. 5N, TL— R EROAY ) v VBEOEBEANIKRE N, RFRTHE LHBOE
ICIE, EE NS 7EZDIBAEREZ A TREARID SIERAINESH20 kmEA LRV T 5. & WD RN H
%, BDOESHRET2MWFICIE. WBZEXT2E00ENCEE - FHAREOEFRETILOFENRE S
n. ZhHE BAH. Av TV UV ITBEOARICHELA S TNAKREE LI EZRERRICAR>TVWSE EEX
5h3,

BB B KRR, RERA®. [SRTFOMERE T —Y2FRIETCWEZE LE, AHRO—ER
X, BHEAEPLE LELY YTV ABEIALETOS 7 NOBBRESITTEREW L X L, 8L TR
W=LEY.

J14)EVBTL—b
HBLXURAZTD
HRRER D DEE (km)

0

35.5°N ‘ i 10

50

L < — /) \BBER AR
FEE L RYHEE

@ Ishise etal. (2021)(C
H D5

35°N+

RS T
345°N . . 2 . A BN
138.5°E 139°F 1395°E 140°E

TAUEVBR ST FEERER(m)
(Hirose et al., 2008; 5% ", 2008; Nakajima et al., 2009)

-
.
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R N D 7EIOIRTHEREE - BEBIEDER

Constructing a 3D seismic velocity and density model of the Nankai
Trough

*h7E BF', QinYanfang'. Liu Xin'. BT AI'. ¥R BE% NEF-"| &6 KE" P K8’
. BTR s’

*Ayako NAKANISHI', Yanfang Qin', Xin Liu', Gou Fujie', Katsuhiko Shiomi?, Shuichi Kodaira',
Narumi Takahashi'?, Takeshi Nakamura®, Toshiya Fujiwara1

1 BFMRRERE BERMLEA, 2. BRI EEMRAR. 3. BANHRFEAR
1. JAMSTEC, 2. NIED, 3. CRIEPI

BEENZ7ERMEESRIBICS T ZME - KNV — N, BEEBTFR. SREERAELRLSICAVWSHT
BEEELLDRAE LT, ARG T4 VEVEBETL— NOBRESUIRTHEREEEETTILIIRES
N 7-(Nakanishi et al, 2018), ZDETIVIE, EIZ, BITEHEREICLYHESINAHWEREERSICED
KEDTHDN, BIRICHITHERRE. BETRETH2MEICL ZEHOMES (FFICRASRMES) OF
BIPHEFRES I AL —Ya VOEEHEOALDOLOICIE, IRTHEEETILOESEMIEOAR 5T, SIEKEE
e BEBEERMTZ2UVENHZ, LHL. BEFATIE, HEREICSVWTSEA FHATREAHEHERD
SERA’HETHY ., BEICHITESEEEBEDFMARIBEOERNIIRSNTWS (fflZ(LTakahashi et al.,
2002) , BEICDWTHIEHIREICL 2BAANRBRICIESN TS Y., ZENRESIFIBETETVLARL,
AR TIE. BIFEMEREICRS T, REEMERECPBRAMENES 71—, REROBFRENSK
RELTEONZIFARMEREEBREME LALIRTHEREEBEETIVE NICE DL SRTEER
BEETILVOBELZERT, ETIOBEICHZ > TSERELFEDOBBRINREBTIE+ATIERWED, &
DS, BEDOIRTPEEEEEL) S, BERA (FIZ L. Brocher, 2005, Ludwig et al., 1970) IZ& o> TSI
FEEPBEICEHRTEIEE L, BESNTVLWIKRLAARRIAOFHI S, BEBENS 7EHICERTE2EH0DIC
DWTEEL, ChFTIC, RBRRXMBOHEB & ZNUTOFROBEICDOWVWT, ZRETNHOEHRN % E
BALEEBEETILAEER Lz, 5%, AEERHFAETL— MIOEEEEBR T 2500MEE DEELYE
BLT. BSMERDICHIT2ERAOERZRET T2 HIC. REFINOKRRISBONESEEREFRY
WERBESLVCEANT Y EOUBHFICLZ2EBRANDRIEAEDORTAED S,

AFFRIE, XERZ2EICE 2RERMARMAZTEEE HANKICET 2mE N> 7 HMEREMRR SO
VIV KM O—ERELTEELTWDS, £/, KFFRO—ERIE. JISPSRIFZEIPTIOHOT1982MEIK A2 Z 1T 7= D
TH >,
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BB N5 7 EFRICH 1 AR AR EE S | EOBSRET — 4
& N SRR

Detailed P-wave velocity structure derived from marine
controlled-source seismic survey off Cape Muroto Nankai Trough

BB FwHERX. aRMtb. PN HEZ . NES- BE RE BEE—B. =@ H—
*Gou FUJIE1, Ryuta Arai1, Kazuya Shiraishi1, Yasuyuki Nakamura1, Shuichi Kodaira1, Yuka Kaiho1,
Koichiro Obana’, Seiichi Miura'

1. B R AR
1. JAMSTEC

714)EVEBETL—MPERIETFISLEAADEE NS 78I, HETE > EHMERIARHITEL TV
27— RFEBFAFHED—DOTHY, MBI ZADERMENS, HUMEE, I SICEEBEAO—MEERER
WE), FEHEMBYROET, SEIFLTL—MERMBIRNYBERIPBFEBMICRHEICOHFELTVNSZ
EPHMLENTWSG, AO—1EXBEOMENRETIEBLICOTT2EAIHZIRE. ThELHRBMEY
RYFASHIDEESEER >THY., FL—MERMBTRETZ2HRRE LTCAEMICERT I EOEENR
NiEHIhTWS,

SR DMEEHHR P TEEMROERN S, BILOEAHFAHRE T L — MERMBI IR DEM S LRI
IEOYMEIERERE) G EQ—NILRBERIEDN, AOD—WEFHIHAELBKREVEREZRT I &0
No>TE, TI T, BEMRAREIBTIIRE NS 7RNHPAATLRED T L — MEFRME OFM R EEILE
ZBE L ARERTREREMRZ2018FE N 5EDHTWVS, ZO—RT, 2019F11A~12R. HARBE
FlEHRDLEEEHEIN S BREBEOEE VMEICEWT, SIERR(TT H V) RBBRBES 7 L 1
(2kmfElR) Z B W BERESRNZEE L. TEEDTICIZ, KEWBILUMLAAATVWEEEZALNTS
Y, ZOREAIELANTIREXRMES. S 7RIEANTERRO-—MEIERBRHE)\RAS N IR E, KiBEIE
BILDEAHRARD T L — NEARABFTORECHBI ANV EHOSHKREICSA 2 EEMAT 5 LTEEANA
FKEERA S,

AR TIE. FL— MERMBRRKICMA T L — MERMEDRA D underthrust sediment 72 & DX
REBIEEEZED., TL— MNERMBINYZBEOSHMEA LRI 2B EEREMEAT S 52BIELT. TED
FIETHEREEBEET LN EBELTWS, FT. HBERPNEIS 74 ICL > TRERINEREEBET
TIVEEEL, TORBREWPEEE L TR, v N\—=Yay (BREGEE. T2, Full-waveform
Inversion, FWI) IC& > TERIGEMEREEEBEDETY V7 51TD, FWIEITIE. AAT—9 D/ 4 X4
A N=Tay - RSA—YDRAERE, ETINORBILICATZEELI KR > TWDIRRTIEH B0, EF
& EEMIRCBSRDIFHD, T AT EREBT 5 LD RMEREREOWIRA Y, EEFEVEENREEIHEE
HEINTW5,

BISEIETAREE, EBROMEREEDOREETH S, A, TEEERTOSL— MNER LEITIEE
RIEEEICR>TWE—H, TD NS 7RICEANICIIBABASEES AR INTWERE, 7L — MNEFRE
BLrEoOEREEE NS 78O SEAICAN > TEFICERLTWShIFTRAEVWI ENDN>TE, &
BINEERHEE L — MERMBIRYBEOREERICOWVWTIE, %, SEIXAAENSKRETEMN
ATWLSIWERH B A, HERRE DR EMIR WG CTERRMEINEA S TV 574 EEEKEVERD
RonTsY., BAOBERTERIZ. 7L MNERMBO TN EZHOEBRAICIZ, IBRRICEEE ST
BYMOTHERICOWTHEEEBEL TV BERHBIEETRELTWS,
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HE#ICH IT2ABMBEESFEEICEDIDCTL— M EAAAEBEE R
O—ERE DR

Subduction structure in the Hyuga-nada subduction zone inferred
from dense active-source seismic surveys and its relation to slow
earthquake activity

SEHREA. SE . P AL BRIR. BE BE. NESF-'. 28 AFES. M B’
. HE mFe

*Ryuta ARAI", Seiichi Miura', Yasuyuki Nakamura', Gou Fujie', Yuka Kaiho', Shuichi Kodaira',
Kimihiro Mochizuki?, Rie Nakata? Kyoko Okino®

1. EEMFRREAEEE. 2. RERAEMEMRAN. 3. RERKBAJUEEMAEAR
1. Japan Agency for Marine-Earth Science and Technology, 2. Earthquake Research Institute, The University of Tokyo,
3. Atmosphere and Ocean Research Institute, The University of Tokyo

BEN 7AERICMNEYT 2 HEE#EE CTIHERRHEVCEBERRBEREDZ/HRAAO—MEFHARELT
W3 (Yamashita et al., 2015; Tonegawa et al., 2020) , N5 OMEFFEE TN/ NS TBENILHIAA T
WBIEATICH IS L TH Y EAATEILE —EDMEFEE & ORBRRICOWTERGERN LRI TWVWS, iz

£, WENEEIIHBESEET —9ENSHESINIBLOKICOBL., LT L— MEROFERERIA-T
ERN’BEITHIENFONT WS, T LEESGEMYBEI 4RI 2ERAEBMR T 2720IC1F, EEIDH
£ 2IGFOMBI R Y. ERFMZFRICIBET 20EN’H 5,

XM REAREETERE N 7E2EDO T L — MEdA A EEESREMIEL. RO—MEFBES0T
L— MNERMEBCTOZHRAIARYVIRROREEZER A2 TIENICERETZ2 I 2BE L. 2018FEEHL 5 KFEHL
DB RERIGEIEEMRAERL TETWD, 2020FE ICIEFEMMARMEE RO—thE%] &
TEREELIEE] &OEBEMEE LT, BEMEE (0OBS) Z#AWVWLRABEEREELS.6 kmRODOZ
)= =4 =TI ERVERIGEFESBRA#EEHTERL -, BITNAEETIE. OBS1004 % EEBICFITA
AR (HYUOT1) &EEAAHAEDAEIRR (HYU02) M2AMRICTAR (2 kmiEkR) TERL. T7AVEIRICK
ZMERT—YENE Lz, REGEZFEETIZ. THODARRICINA THYUOTICER T % 2R

(HYU18, HYU22) THTF—49EMB L7z, ARRTIEEIC, BEETAR (HYUO1) OF—4EihH SR
SMNERSEEBTL—MNABLUVRATThAAAEEE AO—MEFZHOBERICOVTERT 5.

OBSELUVANY)——4—TIT—9EAVEERNESS 71 BFDS. TL— MNERBIDMEREE
NTL—PMERICASDTERT R DI>TEL, REFEINDIDIE. AN/ S IBEDILAHAHEIC
7L — MERICHBI~2kmIFEDOF XY HHY. ZOEFE Y OREHBICARICKR THEERMEEES
(Vp~4.0km/s) hEHETZ2HRTHD, ZOEREEITEREBEOFTHEIAIROH THREEVIGATIC—K
THEMND, TL— NERMBRAZOYMEDOTROEMIHMENEFS EEREAL TWR I EATRBIND, S
&, OBST—HIANEHA vN\—=YavE@aERTSZET, BICTL— MNERBIORHWEBEE LY S
BRETHLMNMILTWEETH 5,
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High-Resolution Seismic Imaging of the subducting Kyushu-Palau
Ridge in the Hyuga-Nada in relation to the 2013 and 2015 tectonic
tremor distributions

BT, fhEEM. 28 A =B PR 2 I RS BT RS BE BmEL
FH—2

*Yanxue Ma1, Rie Nakata ', Kimihiro Mochizuki1, Seiichi Miura?, Yasuyuki Nakamuraz, Ryuta Arai®
,GouFujiez,YukaKaihoz,ShuichiKodaira2

1. RRAFMEARAN. 2. BFARRAREEE
1. Earthquake Research Institute, The University of Tokyo, 2. Japan Agency for Marine-Earth Science and Technology

Various types of slow earthquakes including slow slip events (SSEs), very low frequency earthquakes
(VLFEs) and tectonic tremors occur around the segment boundary off the Bungo Channel located
between the Kyushu and Shikoku Islands. Their distributions appear to vary along depth of the subduction
of the Philippine Sea Plate. The VLFE and tremor activities have been observed to occur around a
subducted seamount of the Kyushu Palau Ridge (KPR, Yamashita et al.,2017; Tonegawa et al., 2020;
Nakata et al., 2020). We processed two seismic reflection profiles; one existing KRO114-8 profile (Park et
al., 2008) and the other HYU-02 profile newly acquired by JAMSTEC in 2020 to investigate the
relationship between the distribution of the tremor activity, the morphology and physical properties along
the plate interface. The HYU-02 line is parallel to the subduction direction, and the KRO114-8 line runs
along the strike of the Nankai Trough near the deformation front extending further to the west across the
KPR. The HYU-02 line was processed, and a pre-stack depth migration image was obtained. We
performed denoise, deghost and designature on the seismic reflection data of KRO114-8. Then, we
applied pre-stack time migration to the dataset and imaged in high resolution complex geological
structures, the topography of the subducting oceanic crust including the KPR, decollement and faults.
The KPR is imaged as a compex topographic high. We compared these structures seen in the seismic
images and distributions of the 2013 and 2015 tremor activities. During the 2015 episode, the tremor
activity around the KRO114-8 profile apparently concentrates to the east of the KPR reaching near the
trough axis where typical accretionary prisms are formed. On the other hand, most of 2013 tremors
occurred in the west of the KPR. Tremors are considered to occur along the plate interface. The spatial
relationships between the tremor distribution and the subducting KPR suggests that the geometry of the
plate interface and surrounding structural disturbances induced by the KPR subduction may have a
primary control on the tremor generation.
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Three-Dimensional Seismic Attenuation Models for Central Nepal

*Chintan Timsina', James Mori?, Masumi Yamada?

1. Graduate School of Science, Kyoto University, 2. Disaster Prevention Research Institute, Kyoto University

We imaged the three-dimensional upper crustal attenuation structure of central Nepal in the source
region of the 2015 Gorkha earthquake (Mw 7.8) by analyzing more than 35000 seismic waveforms from
local earthquakes. We used P- and S-wave spectra of the Gorkha earthquake sequence recorded by a
temporary network of 42 stations deployed for 11 months. We modeled the amplitude spectra for the
path-averaged attenuation operator (t*) using a non-linear least square technique by assuming a @™
source model for the frequency band of 1-30 Hz. This procedure depends on finding an optimal fit
between observed spectra and theoretically computed spectra based on low-frequency spectral level (Q |
), corner frequency (f,), and t*. During the fitting, station site responses are estimated by stacking together
all the residual for each station. After removing the site response, the fitting procedure is repeated and the
weighting of each t* measurement is also estimated based on how well the spectrum is modeled. We
obtained more than 25,000 high-quality t* measurements which are then inverted for
frequency-independent Q, and Q; structure using SIMUL2000 (Thurber and Eberhart-Phillips, 1999)
code. For the ray tracing, we used the 3D velocity models and hypocenter locations from the result of our
previous velocity tomography of the region. In general, preliminary results of the attenuation structure
agree with the velocity structure, where the high-velocity regions are consistent with high Q-values (low
attenuation). In this presentation, we will further discuss the lateral variations on velocity and attenuation
structure of the region and their implications for the 2015 Gorkha earthquake.
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Extinction in genetic algorithms: application to receiver functions
inversion

*Admore Phindani MPUANG'"?, Takuo SHIBUTANI?

1. Graduate School of Science, Kyoto University , 2. Disaster Prevention Research Institute, Kyoto University

The use of genetic algorithms in receiver functions inversion for crustal and uppermost mantle
velocity-depth structure is well established (e.g. Shibutani et al., 1996). Their operation is analogous to
the evolution of biological species through the use of (pseudo)random numbers to control the selection,
crossover and mutation processes in their search for an optimal model(s). Despite their robustness, one
drawback of the standard genetic algorithms is that towards the end of a 'run’, only a few new solution
ideas are explored which may lead to the stagnation of the optimization process. This can be an especially
major drawback for large model dimensions, such as in the inversion of receiver functions for dipping and
anisotropic structures. To mitigate this problem, this study introduces an extinction concept to genetic
algorithm inversion of receiver functions for crustal shear wave velocity structure. With extinction, parts of
the explored model population are regularly replaced to exploit highly fit models as well as random
explorations of other domains. The concept of self-organized criticality, which has similarly been used to
explain the extinction of biological species (e.g. Newman, 1996), is applied to control the size and
frequency of the extinction events in the genetic algorithm following Krink et al. (2000).

Three different model replacement strategies are tested against the standard genetic algorithm of
Shibutani et al. (1996) for performance comparison on both synthetic and real data problems. In random
replacement, extinct models are replaced by randomly generated models. Survivor mutant replacement
comprises replacing extinct models with randomly generated mutations of the surviving population. Lastly,
in best-model mutant replacement, extinct models are replaced with mutations of the current best model,
mutated at 2, 3 or 4 points selected at random positions. Preliminary results show that random
replacement achieves the most extensive model space exploration but with the least exploitation of fitter
models, consequently resulting in a less fit ‘best model’ . Greater exploitation of fitter models is
achieved by survivor mutant and best-model mutant replacement strategies which obtain fitter best
models in fewer generations compared to the standard genetic algorithm. A combination of the three
replacement strategies may offer the best balance between exploitation of 'fitter' models and exploration
of the whole model space without affecting the efficiency of the algorithm as shown by the results from
the synthetic tests. The difference in computational costs between the standard genetic algorithm and the
genetic algorithm with extinction was insignificant during these tests. These results show that extinction in
genetic algorithm inversion of receiver functions can be tuned to improve the efficiency of the
optimization process in escaping local minima as well as reducing convergence time. This technique can
prove very useful for optimization problems with large dimension model spaces.
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Detection of small crustal deformations in a wide area using
spatiotemporal functional model of post-seismic deformation after the
2011 Tohoku-oki earthquake
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Slow crustal deformation observed together with earthquake swarm in
Noto peninsula
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Detection of shallow SSE off the Kii Peninsula by onshore borehole
strainmeter
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EH, 2021]. 2020F12B A~ 1 BHhEICNT T, EBRHORTR—ILEERAIRICEVWTHTHIREL
AEAlS N, BRSNAETEEISTL—MERELICBI2 IRV EZRELCHBERAHELEZ

%, WEREEHOS SEA - SEHRANCSE WV TMWE.20TRY BEES N (F1 model A) . HMEIFREE LA
DNIROFLERELTHBERAZHELLE TS, ZOREIEIMWE.6E#HE SN/ (BT model B).

BIEORTHR—ILICE T 2EBKERALEICLDE, @%Ei&'mﬁa“su R USRERSSEAREL TWB Z &N
RESINTWB[Araki et al, 2017]. BRIREHIBRIFLIZAE (SSEQRENKRE W, B - SELEI DA

W, SRERSSENRAE L TWARWE) ICDWTIKEEBDRT /‘_I'\—)l/ CEAITEAERRE I RESNITBET L
DHEDNHTRETHDZENDN>TWSE (BIZIE2016F48) . RYyF VI FXR[=M - #H, 2012]=H W
TBEDOEIRE ABRENICAELZET S, INSDARY MUAICE WL DHDRERSSEFRE DA REM A
HHEHIRESI N, BEEOBRMEIE, RESSERLEEINSIIKRELLBNATSY, BEH (dip) AA~D
TRYDLEIY ZIBIBET B EIIRETH . —H Tstrike AADEDY R E, KEHLBLEKEEIDIET BI1C
IEERETHZ EEZILND.

AEETIE, ERD2020FEKR~2021FEXNDHDA XY hDIFH, WL DHDRESSEMHBEF ABNT S

SE B
Araki, E., D. Saffer, A. Kopf, L. M. Wallace, T. Kimura, Y. Machida, S. Ide, E. Davis, IODP Expedition 365
shipboard scientists (2017), Science, 356(6343), 1157-1160, doi:10.1126/science.aan3120.
AEMRE, wEELRL, HREBEZE (2021), iKFHEMEHOMENEE (2020F12HA~2021F1H) , HhEFHE
B2, 106, EIRIH.

—&, BHS (2012), WREHREDIZDHODRAY v F YV T FEEORE-—FBMBOOTHEFT—YICLD
TL—MERITRY BHRIADER—, #E 2, 65, 205-218.
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Slow-slip events of one-hour duration
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