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Detailed seismic structure and seismic activities along the plate
interface off Cape Muroto Nankai Trough

*Gou FUJIE', Ryuta Arai', Kazuya Shiraishi', Yasuyuki Nakamura', Shuichi Kodaira', Gaku Kimura
' Yuka Kaiho', Koichiro Obana’, Seiichi Miura'

1. JAMSTEC

HANETIC74VEVEBTL—MEAALEE NS 7 T, M8ABAZEKRMEDIEA., BN EESLE
B2 O—thE(ERERME. BERRME, FMEMEBVAREET, ZHRLATL— MNERMBBYRKIHKE
LTW%, BEXAMEE Z2O0—MEDOEREIIEL IS DN >TVWRWVWEZZEH DD, & A ITBERKE
IFERMEERE L VRV S 781 &ROVAEERN ISR T 240E. BCTL— MERMIBODBYERRKRT
HYRNS, BEOHMEL AO—METCEHREEGAEZEADITTVWEEEZEZLONTWS, LEN>T, @ED
HEZOBENRFEHEEETENE. TL—MNERBYRKROZHEMEEZREMITZER. §hHETL—K
BEEAREMITIERDOERICEN,Z EHFINS,

IEEMERREETIEEBEN S VLA RAABICEITZ T L — MNEEE - TRYSHFORRICEBEEE=S) VS
#EIEL. BESARY N7 —V0BEELEDDEEHIC. 2018FEEHL O ARELBEEEREEICLY T
L— MNERMEBOERBIBEMRZHEDHTVWD, TO—IRT., 2019F K. H 4 T XIEEERIME(SVLFE)HE
HREBEFPIEHTHEIRR(T 7 A V) EMBRBEEREST 7 L 1 CkmER) 2 AW BERESR 2 REL =,
EEEHICIE. TEHEEEMENZEEP LEOEEY E. ZOEFEY 212 LEEEBR EMIEN 2 B HE AR
ZIIRELTVWBON’RETH S, THEBRISBERBFOZETHY., TL— MNERMBIEZDOTH
10kmICRIBYT B2H. UTDEL D ICEEEBRAMEICEVWT L — MERMERY @S - $RV)NKRELEL
LTWaZEPHOENTWS, £9. TEEBEMEZEISERI(N S 7)) TIESVLFEANZHKET 52— A, [E
BITIESVLFERXIFE A EFKE L TWAWL, F, IWRBREHRAME CTIE. TEEBRMEEZEISEAIEEEZD
59<. BEAIZEZBWMERAREINTWS, LA >T, TEEBRETOT L — MERETIX. HEDE
B IRYRENEELTVWBZEDEZFINS,

£, TEEBRETICIIHEZLEETHEMNH 2 2 E’REDEBEMRERMEBORITAEH S EHSH
IC72 > T &7, Nakamura et al. (2022, GRL)IEBIEH 5 EFIRIC AT 7[RI TRAE L /=T AR E R Kk 5%

T—YERINTHIET, TEEBRETRETL— NERMBOMRN LEBNOMEREREDRETICHY T
ZHHEEEIGEVWCEEERLTWS, LHL. REET—IYDHTIET L — NERMBORELS L LWERYZ
ORDOYMEABERELNT Z LIFTERW S, BBEE - BY 2 REMITTVWEIEBEZRICOVWTIRELLS
D2 TVWRWL, ZI T, AARTIE. REET I OHDSTIHIBEELICRETEIENATERVWT L — ME
RETBMMEDFMR T L — MERER R P BMEOYMMEMEREE) Z2SVWREBRETI A —IVIT5Z

EEBIELT. BEMESACHASNZIERELZERAL T, TEOFIETCERGEMEEEERBSETILAE
B, £, VHEBMNEI/ I 71 ICE>TRERMEREEBSETIVEBEL., ZTORBREMNPEEE
LTRFEA vN— 3y (BIRESEE. S215. Full-waveform Inversion, FWI) IC& > TERRAHEEEET
B L 7=,

FWIDHERA 5. TEEBBRMEZRIC, 7L — MEFR(I I TRILAALEBFMROKREE T 2)D LRIDOYH
(WEREE)NBEZICELT DI EMASNIR o, ThADLE, AO0—MEGSVLFE)N' ST 28AITIE. 7
L— MERELOMBEREREIZBEVN—AT, FL— NEEMBVEATRTL - MEREL(EBTL—FDE
HDOHEREENEWV, IhF, AO0—HEIRET ZEBAIOTL — MEREMEICIEEARAT T L — b
FHACHBYREICHAR T ZRLNMVYPELES 2B LTVWE—AT, AO-HMENMRAS N TULRLVEY
AITRTL— MEREAMEICEEZRSHAVWVIREN RO TVWE I EETBLTWSEEZ OGNS, L

MNoT, BBNZ7HEICET ZSVIFEREE E EBFF(EEOMBENEET ) 2R OERD—DIE. 7
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Relationship between slow earthquakes and temporal changes in
seismological structure in the shallow Nankai subduction zone

*Takashi TONEGAWA', Takeshi Akuhara?, Yusuke Yamashita®, Hiroko Sugioka4, Masanao
Shinohara?, Shunsuke Takemura?, Takeshi Tsuji2

1. JAMSTEC, 2. Univ. of Tokyo, 3. Kyoto Univ., 4. Kobe Univ.

BE N T 7IHORBRE#EN SIKEFERESHRICNTI T, LAAATDREBICEWVWT2020FERN ST 5 BIFEFEHKLR
O—EFENRELE L (BIAIE. Takemura et al. 2022; Yamamoto et al. 2022; Ogiso and Tamaribuchi
2022) , Tonegawa et al. (2022)I3mE b T 71HICE WV TDONET®D / 1 e &AL, 6~10FEBICE>T
WERREBEE AMIERED2BHEDOREELLZHE L, ZOHBEICIZ2020FERDA RNV REEFFENTL
%, TOFER, 2020FKDA Ry MRICHEREEMETLTENNARY MREZE D —FH. THEREL
ARV MRIZEEL., ZORANRY MEIDTTOREICREZ Z & #EBR L, INSIIHMERRE & FEE#EE
DEAEBIZRI L TWRRKROBER T —IHIRB>TWEIENRREEZOND, TI T, AFRT
(. DONET1&DONET2DREICERE SN, D, 2020 FEKRKDA Ry MR L - BEMESTOREHFKAERT
5Z&T. INHOMERERES SURHEBEOREFELOTYEY VAT, £/o. ThLDERD
5, 2020FERDARY NOERICHIRREAEMTEZIEE2RA 5,
BEMEEHIEARMEST 2FERL T Y. ERHFOERBIZ2019F98~2021558 TH 5., HEEMEREEK
DHEBICIEETHRDEFERAL. BRBEETRARI MULEDA N2V T 5 To7z, F-. YT ZHED
DONET1 & 2D EFEIRNELFEA L=, BAEHFEEIZ0.5-2.0 HzTH B, NS5 %=30BEBICRY vy o2 L, 1
77 LY RERIEEEAR Yy I LB AFERA L, EEERERBEOREAZCOMBICIEA MLy F VT
A& AW (Wegler and Sens-Schénfelder, 2007) . A E#EEDRFBZE(LOME ICIFHEEHEBKHERA W
(Obermannetal. 2013) , ZNEFNDEE T v EY JICIE0Obermann et al. (2013)DFEE B W7 =,
R TIE, DONETT&EDONET2OETHMEBEREEMET L TAARNY MBI L. THEEBERA NV M
ICEELTZEDOREEICRD EWVWHIBRKRIERSI N, BRvyEV I TR, BEHH#HICSVWT, EEETIRER
MEEREMEODFERVW—RAERLEDN, ZO—AT. THEBEDEILITKBEEREHEDODHF &P
PINdEVWHIEREL -2 (NBR) ,
INLAEMRIRT 2 &, FHEBEOREZEERENE LIZZOEINS LR L TEEREOBRI:ICLS
£t D (Tonegawa et al. 2022) T, MEREEDFEZELIE ERAIDZHROIEHZBIA A O-EICE > TE(L
LEdDEEAONS, DY, THERBEN N REDOBEICL >TELLLEZOTHNIE (RER) . AUSBMR
TEENMETTIRESED, HATIEZOL D ICHR>TWAEWL (AR , £/, ZRHORERAT—ILEE
b, TD=H, HEEEEDETIEIRAO—MERINICL > CEIERIINEBABOELICHBELTWVWS &
EZZibnd, DXV, BHGOEEICL>TIS Yy IVDERY T ARY ME. £ LLIE [FIMERED
imbricate thrustiCEER T 2 8RHDOEH LR ENRI 2EEZIONS,

a5

DONETF—#% &AL £ L7,
Data citation DONET: doi:10.17598/NIED.0008
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Upper-plate structural heterogeneities controlling shallow tremor:
Results from active-source seismic surveys in the Hyuga-nada area

*Ryuta ARAI", Seiichi Miura', Yasuyuki Nakamura', Kazuya Shiraishi', Gou Fujie', Shuichi Kodaira
! Tsutomu Takahashi’, Ayako Nakanishi', Yuka Kaiho', Yohei Hamada', Yanxue Ma?, Kimihiro
Mochizuki?, Rie Nakata®, Masataka Kinoshita®, Yoshitaka Hashimoto®

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

BB NS 7EIRICAET 2BRAEENTIE. MALAAFEBICEVWTESHRLAAO—MEFINREELTVWSZ
EDBREDBESBTHIAINTLS (Yamashita et al., 2015, 2021; Tonegawa et al., 2020) , I 5Dih
EEFEIENAIMNNS A BEI LA EEICH > THY hADELE RAO—DEDEREIERT 2 ELTE
ERHERFTH ., £, ANBLUVBEFEORAHTIHBEREOEMMNEICZHDRBAXULEET S (Ujiie,
2000) . ZH LA O—HEVCRBANLUDEEICIIHTORAEIBEICEBEL TWEREEZONE D, FRiED
BRYSH., BEHEIAEICERPELENS<EINTWS,

BTN REAREETIE, BN 7207 L — NEAHEEESRIRETHLMNCL., L — NERIE
TOEHBIRYVIBROFREER 2 SRENICEMR T 222 BE LAARERBEEREEMNEE22018FEEN
S5EMEL TW3, 2020 - 2021 FEICIFF2MAZFEE (RAO0—EZ] $&0 [BAERERGE] &OHE
T. BA#EEHICSVWTRE - BIFERET -9 2BS L7z, AFRKRTREIC, BEMEE(OBS)ZAWVE
AR EITEFEN OB ONALPEREREICEDE, KREMEIRES SRBALAEDOEERHEICD WTER
95,

BRERRAHRNSEENS Z7ICETAARICEVZEER (HYUO1) DOBSEITET — 4 ISEHA ~
N—=UaV@iisBERLLEZ S, EBTL — MARICIENT10km TPEEE H°2.0-4.0km/sDIEEE A D EHR
HEhi, BROEEICITEAMUNZGEAFETEZI NS, ZOREEEKITEETL — NRICER S N KRE
REHETHY ., TORIMICEKEDOTWRENFEEL TVWEEBRLE, BREAITBERE FNSENES
BISEE10-13kmD T L — MERFTHWTH Y, FL—FERE LI SITESRI SBEE TRENLLE
LTETLWBAEEEARLTWS, £k, BREI LB T L — MNRICRKET 257 ClER O—EFENIEAE
ThHY., TORADEEER (BERE) NRBEETCAO—MEINFROMEE & IWENTH S, ZDEH

I%. Nakajima and Hasegawa (2016) 02 L TW 2 FEMENSR & ZDE LDHIKSY A7 L & DEAKREEED
THY., KM WTELRT L — NOBIKBEN ZAO—HMEOFHNFEEHEL TVWEEEZI LN,
—7%. WEFREFOILRATRET 28EE (HYUO3 - HYUO04) DT — 9 @BH S IE, WMENFEMMERICA S
BATICABE & LR THEELRBEER (Vp=3.0-5.0km/s) BEET BRI &b 7%k, ZOEREAXDIMEE
HAERKIFRERTIIABETH 2D, Tho—EORKBRM L, RAO—MEFEE ERT L — NOBERHEEIC
BERELBAGRLIHY. N ORAO—HMEOENEELHET I LB T L - NOERIIEREFET I EEALND,
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Mantle Wedge Anisotropy from Tectonic Tremors beneath the Bungo
Channe

*Motoko ISHISE', Aitaro KATO'
1. Earthquake Research Institute, the University of Tokyo

[IZC®IC]

Tectonic tremor®FE R (Obara, 2002) LIk, RO—#E] MBI N2 SHELIREIRFISAHAFDOLH
AAHFTHREINTVWS., 2O0-MEF, TL—MNEROEAMELRALCL I BREEREL LD, HDOEERS
FA 7L — NERBMEOHESRBEHBELTWR I END, TL— MNERBOEAMEREHHBIZED
FEMNTRBINTETWS., TDLH, AO—MEDOREAH=XL, FEER, BEBLSIODWT, B
KREBPICATERADBEANICED SNTWS. XRRTIE, BmEBENS 7EAAATDORO—MEFED D
5, BRKEICEITHFEHREREMENIEY —NISEEL, TOREGEDEICES T HMEREAMEEIC
DVWTHE AT .

(75 5)

BEHMREEDHEICIE, Ishise & Nishida (2012)DSIEA T v T 1 Y JIRT A —4 DEFHAEE =RV
. —MRHIARSIER T v T4 VT NRTA—49DHE (Ando et al., 1980) Tld, BEZESHE 1 /LR DKIESH
2RRADT—I MOV EMMDSIERT ) v T4 VI IRTA—4 (BVWSKEOIREIAM, FVSKEEVWSKOEE
BEfZE) 2KD2. —FH, FENTIE, EFEFMEHESAICH L TERIICERE LHERE T L LANSSHE
ATV T4 VB EERHNICEREL, EAMNRSIXA—92EGMISHIES 2. SOO@TTIE, FER
30, BERAT v F15ME L7z, 15T EDSHERAT) v T4 VTR A—4955~. F
7=, polarizationfBfTHEMREL, FIROAFA L ERFAEKRDEZ. BROAEICK Y Cascadialth 5 Dtk
HHEDHETE X T LB (Bostock & Christensen, 2012) .

(7—%]

EZIRYEICH B N.MISHE NIKTHOHi-net:E#EE 528k % /M L 7. Kato & Nakagawa (2020)IC & > TR
HENOREBERRMREFE D, ERKENSBFVEANERLAIEY - FESTAHAICOVWT, EThE
n1h B2 0OERREEMETICA WL (20129658, 20135108, 2015414, 2015%9AR) .

(#ER]

WIFNOHE - BRlRICEVWTEH, FEHERKEE R ERLPREOBITICE WTEBEEDRVLSIER T
Dy T4V TNRSXxX—9pBoNk., BREZMHLTZOEBEANSTEICERELTWS : EAMOABIIK, @
BASREEICHILAE-RERABET, NMISHOALN K WRARICEZE L TWS. BEZICDWVWTIE, N.MISHT
130.25"0.3RMHEICE— 2R 5N, N.IKTHTIX0.05#MHE&0.25MMHED 2 5AICE— IR ON 3.

(&R - fEm

Cascadia® X ¥ ¥ J Tldtectonic tremorD > 7 HIL A WEAM#HENTHNTETWEH (Bostock &
Christensen, 2012; Huesca-Perez et al., 2016) , HEM TIXETHIA LWL, £ T, SRKETOD
tremor & RIRIRBENMUTWA RS THRMEEZBEWT, tremor® Y I FH IO SBONEEAMOZYMICDOWT
BEFA&To7. AULHERIE, N.MISHA92E, N.IKTHASIMETHS. IhO5DMEDEES KEBW
SEATY T4 YV IBFORR, A7 THMEOBRBFTTREONESEEAML/ AT X —%1F, BEKHED
EIRFICERBSNAREAME LK EETH 2. ZOERIEtremory VTSR ONEEAMOZ LTS
TELTWS., RIC, BHRKETOtremory VHILP RS THMEDORETTEONIZEAMED, RIEEBL
5Bl (LERhRR, TEMAR, <V hlozvY) 055, EOWODEAMDEHERML TWEDMNICD
WTHRE Z1To 7. EEBBMIRRICDWVWTIE, NIKTHEEOHBMEEZRWZEBEDSKR T v T 1 v TR0
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R, LAE—mRARICELS, <0.025MDBEEDEAMIAFZ LN, ThOHDEIE, tremord T FILD S
Bonf-ABRERECERD D Z, BEAZEICOVWTHtremord 5B LNZEDI0OND 1RRELIAWL. L
NoT, EHMBOEAMDOHEFEBLAS TLWVWEHIEING., TEHLBRICOVWTIE, EZIREEDRES
25kmEID PR AMEBAMEEINE W (K1%) ZEDNRINTWS(Ishise & Oda, 2008). ZDIHBE, SKDE
FHEHPRERAKICNIWVWEEZONSZO, THHBROEZEAEDOHEL/NSWVWEEZI LN

5. £27T, tremor T FIDSLEBLNESKERAT VT4V ITNRTA=FIF, EICIVIMLOIZYIDEA
MICBERTZEEZIONDG. 55, Y MLY Ty VRTO2MWULOIERBENE L BIBED0DEAMD
FERICDWTHRE Z1T o7 : ¥V MUY v DHOGHEER10kn, FHESKRE4km/sece L, EHEREZEE
L TNIKTHORRE (0.22%)) %MEMAL7IBE, RAMDBE (VSeyVSye)/VSaerage) FH19% & RITE 5
hic. TOEIR—BHBERTY MLOEAEDORES (4 %RE) SHENTEMIIKEL, TV ML
Ty VDAL TIBING. HEKMEBOL D REALAFAFEDOIY MUY Ty JICIENIEER I
TW3BE, TNICEZ2EAMDOABRIETIL— MDA RAAAREFETERE (FL—NEREREE

X) . ZOAMIE, ARARTHASNZEAHEOFAEFE LR,

BEE : AFFFRIE, JST, CREST, JPMICR17638 & URIHFE (20K04099) DXiEAZ T F L71-.
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Shallow crustal structure and slip tendency of bend-faults in the outer
rise of the Japan Trench

*Yue SUN', Ayumu Miyakawaz, Ehsan Jamali Hondori, Jin-oh Park’

1. AORI, the University of Tokyo, 2. AIST, 3. GSE

MAAATWEBET L — NOMEI, SEARALRICEEREAMEBICKES S HET S, 2RI, BEAEE
HETIE, BEMEERMENRKELLRIC, EXERESIZRITTIVI—F4 IMEIREL-BIZ
(X, 1896FBHA=REMIE & 1933 FEMM=fEHME). ChODMEOREKRNAMPFT 2201, BEXEE
TII—Z4A ADXBMBBELRET DL ITEERFETHD. TDED, RRRFZAKJUBFHEMRD
AR REDEMEIRE S A7 L1 22T FER] ICHEH L, 2019F48 ICKS-19-05k#iiE &
2020F9H IZKS-20-14R B TV ILF F v v RV REHERE (Multi-channel seismic; MCS)#R&E % £ L 7-.
MCST—4 ZALIB L= #ER, BFHRUEHHORKRTIE, BEENS TANEEEHEY - Fyr— b - T
ERE (LHRE) O=20BIrORLTWA I ENERETEL. KEETL — M EEREBENLHFADE
IZ, 7L—hrOIFYVEIFICE Y EEEREN/REL, BABRRERILAN - 75—y (M2 - #hi#) #EEIREL
TW3. EFHRUOEHEHAOEADRRE £ 7F XAy kKLU (Hirano et al., 2006) DEFEEHIERI LT W
3. 7FARY MRLEBEBEOERMUIBICK 2T, EMBORENNY—VHER>TWVWRIENGH 7. B
IZ, Hirano et al. (2006)® 7'F AR v b KILUSite ADEET 2EFHDARETIE, BEBEH SBAI75 kmDE
BRATFvy— NEBORSEIEELAL, SEEREORLBORFBEENIREL TWEZEHBALE. TFR
Ry MRILDEEICK > TMCSHIEOEZFEREBAINCE SN TV IRRIEZHOLETHRETERESI N TWS
D, TOEDICAHETH—DORFBERENIFERINZDIENDOTTHS. CORKELIVFLLARSE
o, FEBETOMDAROENERASRBTI2LENHD. AFERTE, [FHFRLI OMCST—4 M
Z, JAMSTECHA1997FEMNSES L/ZMCST— 9 OBAE ATV, BERBED TV —F4 XIZHE W TIAEH
R EE DR EIT> T W5,
BERBET VY —2414 HKET 2 EMBREOZIM %M 2725, Morris et al. (1996) TiRIEX 1v7/=Slip
tendency (Ts)2F AT 2. TREMBEICIERTZ2EAMBAHEEERADLTHY, THENLKEWIEHE
REEFEBLSZC, HERED)RI7EFVWI EMRESNTWS. TOFEAEE LT, FYamajietal
(2006) TIRIEI NG HA v /N—=U a3 ViEEFIBAL, 2012FE78H152022F 7B F COEFHRUVEHHD 7
V=4 ATRELLKBMEORERA N X LBEAVKBRIOISHBEHET 5. TD%, MCSRE
MERE R CERBEREHE LIBOAMNARCERNALZAEST 22 LT, TAMBALEERNERD, T,
AETE L. 7, MBOROMAFET 2726, Ferrill et al. (1999) TiRIE X hi7=Dilation tendency (T,) %
St&ELE.
FENBFERELT, 1) EFHICBVT, BOMCSHEIFEE MFHEN] MCSRIRE BRI, KEHICE>T
Fr— FEORNEIHEET ZERIERINSL. 2 BEBET7TVI—F1 AEVT, SEEBITERRD
WANEET . SEEBRIMEMICFy— MNBOLICERBL, ThOOREOREHENMETLTWSEZ &
PRI N. ORI, 7U9—F4 ANEE LIBHIBMICEZRE L TWS. 3) EFHREEHHFOEA
EHEERCEBEAM) ZHOEMBIABWT 2R 2ERA%EZTY. Ihid, TOZODMFHICEWTHEES L
WABPWTNERKERHENIFTITHRELI SO THICRICERL, SNERAEAKELN SO MNMFEICIE
BLTWBZEPREELTEALONS. 4)T,OENY—VRT EIFEEKIC, EERCEEFR)Z/FDE
MECTRWT 2R 2EMETRLTWVWS. 5) BLWT EARZTVMEEME —BL AW, MEEMAZDEXT,
DRKEIICLZEDTIIRWVWEEZEZSND.
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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 - Il

*Takaya IWASAKI', Hiroshi SATO*?, Eiji KURASHIMO?, Hirokazu ISHIGE?, Hidehiko SHIMIZU®,
Tatsuya ISHIYAMA?®, Takashi IDAKA®, Masanao SHINOHARA?, Shinji KAWASAKI*, Susumu ABE?,
Naoshi HIRATA?

1. Association for the Development of Earthquake Prediction, 2. Shizuoka University Center for Integrated Research
and Education of Natural Hazards, 3. Earthquake Research Institute, the University of Tokyo, 4. JGI, Inc., 5. JOGMEC,
6. Interfaculty Initiative in Information Studies, the University of Tokyo

We constructed the whole crustal structure model across the NE Japan from an extensive
onshore-offshore seismic expedition, which was undertaken in 2019 from the Yamato bank to the Japan
Trench across the central part of the NE Japan arc (Sato et al., 2020a, b). Our main data were acquired on
the 150-km long onshore seismic line extending from the Shonai Plain on the coast of the Sea of Japan to
the eastern margin of the Kitakami Mountains on the Pacific coast.

First, we revised the previous crustal model by lwasaki et al. (2021a,b; 2022) from the travel-time analysis
using the ray-tracing technique. In the modelling for the crooked part of the profile, “the distance
correction (lwasaki et al., 2021a)” was applied to correct the systematic travel-time shifts arising from the
ray-tracing calculation under the simple 2D assumption. This was quite effective, and revealed highly
complicated sedimentary structure beneath the western and middle parts of the profile. The structure of
lower crust and uppermost mantle were modelled from the first arrivals and later phases at far offsets
(>50-60 km). To extract reliable structural information from weak wide-angle reflections, we applied the
stacking method to the original seismic records, and carried out intensive travel-time analysis both for the
original and stacked seismic sections.

Next, synthetic seismograms was computed based on the asymptotic ray theory. We also included the
above-mentioned distance correction, and compared with the observed records. This amplitude
calculation showed inadequateness of modelling only from the travel-time data, and could refine the
geometry and velocity contrast at layer boundaries within the sedimentary part, and constrain several
velocity discontinuities existing in the middle/lower crust and uppermost mantle.

The obtained model at the present stage has the following features.

(1) The uppermost part crust consists of 4 layers of Vp= 1.6-2.0, 1.8-3.5, 3.7-5.0 and 4.5-5.5 km/s,
representing sedimentary and volcaniclastic rocks. Their geometry shows significant change along the
profile line, well correlated with fault and caldera systems developed in the surveyed region under
successive tectonic processes in the NE Japan arc.

(2) The velocity of the crystalline upper crust is 5.8-6.1 km/s, but show higher values of 6.0-6.25 km/s in
the eastern end of the profile (in the Kitakami Mts.), well consistent with the previous refraction
wide-angle reflection studies (Iwasaki et al., 1994, 2001).

(3) The thickness of the middle crust is 5-7 km with a velocity of 6.4-6.5 km/s. The lower crust is
composed of three layers with velocities ranging from 6.6 to 7.1 km/s. This part is generally reflective with
less seismic activity.
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(4) The Moho is situated at 30.5-32 km depth. The Pn velocity is about 7.7 km/s. At the bottom of the
lowermost crust, there may exist a 2-km thick transition zone (7.1-7.477.5 km/s). Hence, the resultant
velocity contrast at the Moho is only 0.270.3 km/s.

(5) The uppermost part of the mantle is also reflective, which contains two velocity discontinuities with a
contrast of 0.170.2 km/s at depths of 38 and 46 km.

(6) Low frequency earthquakes are occurring at depths of 17-40 km, just within the reflectivity zones in
the lower crust and uppermantle found from the present study.

(7) Gross structural features (velocity values and crustal thickness) are well consistent with those from the
tomographic analyses by Kurashimo et al. (2021, 2022).

References

Iwasaki et al., 1994. J. Geophys. Res., 99, 22187-22204.
Iwasaki et al., 2001. Geophys. Res. Letters., 28, 2329-2332.
Iwasaki et al., 2021a. 2021 JpGU Meeting, SCG49-05.

Iwasaki et al., 2021b. Program and Abstract of the 2021 Fall Meeting of Seismological Society of Japan,
S06-03.

Iwasaki et al., 2022. 2022 JpGU Meeting, SCG50-04.
Kurashimo et al., 2021. 2021, JpGU Meeting, SCG49-04.
Kurashimo et al., 2022. 2022, JpGU Meeting, SCG50-03.

Sato et al., 2020a. 2020 JpGU-AGU Joint Meeting, MIS03-P05.
Sato et al., 2020b. 2020 Spring Meeting of JAPT, 016.

© The Seismological Society of Japan - S06-06 -



S06-07 The 2022 SSJ Fall Meeting

An estimation of the crustal reflector in the north Ibaraki area using
S-wave later phases

*Takahiro SHIINA', Yuta AMEZAWA', Takahiko UCHIDE', Haruo HORIKAWA', Kazutoshi
IMANISHI'

1. Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology (AIST)

2011 FEFRALh A KEFE P ELRE, RIFEILBS L VEESREEY TIIMMBRAMEDFZENEFREL TV
3., INOOMBETIHEZ10 kmEURDEENICINZ T, MRRWMEDREFE S L TIEZPPZEY, FX15-20
kmTEHEMEORENERINTWS. £/, CORSIMETEHSERNEIEET S E%2EHLTWS[HE
M - i, 2020, JpGU].

ERRMMEMAMBERERE 9 — (GS)) TIE2016FE68H 5RXIBIRILE CREFFERAIMZRRFAL,
BEAZEREL TV, ORFEABEIEXRBEEERAT - SRHICT LN >T, 5kmBEOHRTRES

(HEf - i, 2022, JpGU]. Z Z TAMTE CIEGSIEERFERARES KUOBRMOEEMERARBICS VW TEA I i
BAMEDOSERSEARWVWT, BICKBELLBTICEWT, MBARBICHEETASERFNEOFL VWS HAER
L.

AFETIEET, RPELBS LUCEEREBYMATRELZHMEOERME E AHBO1RTEEZED
WEEITo. BITICIE, 2003FENS52021FICRELY I =ZF 21— R3.5-450E767@E BV, PES
SUSKHDEERZNAFH:THREBIL. ThOSDOMEORKEREIFO-30kmTH 2. ERMEE RTEEEE
|EZShiina and Kano [2022, GIDFEICE UBRE L. RIC, GSIEREN SRS L UEAMOHi-netEEl =
(N.THGH, N.KIBH/N.KI2H, N.JUOH) TSEREZREL, ZODEERA%=HEHANo>7. I I Tl
20166 B LAREICRE L thESOEEZ /R E Lz, BBIEED O SIERERICT Y 2 IRIGIE X A % 5t 4 EX
Y, FOHRRELESERIGEINERZIE LTRD. ZOERSERSEDRAIREBOIERZICES L F—X
T35, ZEDOAT, FRICRELALBRUE L EZFEBENDS &, MCMC% (RO T7EHEYTAHLA

E) EAVWTSERSTRORERFZ AT 2RETODHEHE L 7.

BRELT, BI13kmiEEE Life L, IZIFALESICI0EREDER 2 F D REE I RIKEILEHIE T ICEF
ET2IENTEBINE. 2O LRRFEIEEMIFOMBAMEZRE S BENROMTHZEEHIC, B

H - fth [2020]DIERICE B CHREST S. FAH - 8 [2020)IE B VSPEFICE DK A A=YV TR L SRR
ARFEODGEEFERL TVWBDICTH L, AR TIESERISEDOEZERZ IS EERFNEOHEEZITo>TW
3. LED->T, AHROFERIEL VEBLMBARFNADETIVEEZDEDTHED. iz, HELER
S EE [e.g., Tong et al., 2012, Solid Earth]h D1{ELbiK#[Umeda et al., 2015, JGR| AR DE LICHIE
T3, UELD, FIFERILERMIKDO FERMAEEICIERVWAEEBENFEL, TNASEREEDORMEICK
ELFESLTWE I EPHRINSG.

HEF : AR TRIKT—TBRRERN S OV E L OB KB ERMHRAMHI-net DERIRFK T —9 Z@EALEL

fz. T, AR XHRZEOBERBFEZFALLHBREAR OS2/ b (STAREZTOY TV M)
[JPJ010217]% 5 TFICJST CREST [JIPMICR1763]DXEa WL EE L. SBLTRHABLLEIFEY.
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A preliminary report of faults and natural gas layers observed in
lowlands of the eastern Tokyo

*Tetsuro TSURU', Naoto KUMAGAI', Kazuo YAMAGUCHI?, Jinoh PARK?

1. TUMSAT, 2. AIST, 3. AORI, The University of Tokyo

1. IXLC&IC

REEMERE I TOBEMEREZSBEEICHGLET 2FEE LT, hRBERECAHFEESBH CIAER
INTW3, BELIXBFERRANOREEGHZIFHILDOD, MMAINEET IZEHTERRETE 2HMEREY
AT LADRAFICIHYBATWS, PRATLORKEHIE, FENXIVEIRRETHZKPARE—D—%2FIBTZNMED
BEVATLTHY, INFEFT, REERETCOBLARICEVWT, ZRTHERET —YDOBREBH L U=ZR
TT — Y IBRRAEEREL 7=,

REUZICH T2 EREDOER. BET/SMICOHRITE2HRAE (UT., BEAR) PHEBICHEINZHRE
B>y ) BPEEINE (Tsuruetal 2019; £IFH, 2021, JAPT) , SBEARIE, bIEHEZRH, mEik
REETIT7 51

VHEXTERLTOHELTWS, £, —HOMBIXBEEAZ>TWAELDICRA S,

2. AllcoRRMERE

BERARDIRERET 2720, 2021F1T1RICF/INEAL SH5km# L L DD REEMEREA1T o7, €
DFER., ARABIEAOMET—E®RYINDEDODMBIAETHHT 5 & RBI N (Tsuru et al, 2021,
JpGU) , ZZ T, 2022%F6H . BRAZMEZFEZEBEII. I, FHINB LB IFINOTHRETEREL

oo TORER. 2TOAITHEREBE TN ODEEICHHT 2 HRABOEFEEN BRI N, RIRAEET
BAEOEWILY., BRIIETRNITERESINAZRFMERTIRININENSORITEDORENRETH/ZHD
D, FRNSEVTIBIFNORME LTI, NIEETEMNZELTWBEDICRADZMEBEL W DONEET
%,

3. BEE

HBRHEZEDORELRMBEE Y EY T2 &, RIIMEERRELBMBOERTICHENLZT Y 7HLUZ
DOEBICFHELTVREDHNE W, o, BEICEZRIEFRICAYVHRNER LGS, BROTY) 7IC
ZLAHLTVS, BEDZ DB, INE2DODMBIIRRD FH{EMRE TERL TWEAREMELAHY. £
NOICEENZT ) 7E LT ZOEELTIE, MBICA> THTMASA Y Y ZETRMGBLLF L TWSHBEMED
HhdEEZILBND,
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Shear wave splitting and seismic velocity structure in the focal area of
the earthquake swarm in the Noto Peninsula, central Japan

*Tomomi Okada', Martha Savagez, Shin'ichi Sakai®, Keisuke Yoshida', Naoki Uchida®, Ryota
Takagi1, Shuutoku Kimura', Satoshi Hirahara', Toru Matsuzawa'

1. Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science, Tohoku
University, 2. Victoria University of Wellington, New Zealand, 3. The Interfaculty Initiative in Information Studies,
University of Tokyo, 4. Earthquake Research Institute, University of Tokyo

1. 1ZC&IC

AIREE/F TIE. 2020FE8A TA Mo MEFEAERIL L. 2022F8ARFRTHMEL TW5, HEFE
DFEREDERE LTIE, HTOZEERICEZISHEILERFEEDLFERENEZ SN TWS, AARTIEE
BIHICREBELABEERIRSLUEERIREAWESER ) vy T4 VIBIFICE Y. SEREEAMICDOWL
TR AT o7, £/, ERRENEI S 74 BICE Y., BEREBOMEREEREICDO VTR %
To7

2.F%-57—4

SERATN)YyF 4 v FICDWT, KR TIE, Silver and Chan (1991)% £ & L /=MFAST (Savage et al.,

2010) %A L7z, MFASTTIL, A RMUBEPRIDBERICL 2BITHERD IS AY—2W %17, TDZ
ECSHREHEEAMAELREICHDBREICHET SN TEZLHEFINS,

T—4lE. 2022F6 AR OERIBICRE LRSS L UOEEHARICL BT -9 2AW -, HE
SHIEARMEST (AR : 1THzX/2182Hz) . hIILEEMESTHS, V7Y Vv IRRRIE
100HzTH 3%,

WEREEBEICDOWT, FEE, Y7074 77 L YA MNES ST 1% (Zhang and Thurber, 2003, 2006)
AWk, 2020528 ~20225F 7 B ETD1648EDME % fEHTICA W,

3R

SERAZAMEDEE DR

BEAMOSEEABRIIEREAAEEELLABRICHEES N, REAVWLILE-ERABODRAMEIZ. RRKEE
AR EHR—T 5, LN >T. BAIKELZ2EAEIEBASNZRAAAORAMEORERE LTEADL
n3d, —A. BihERAABAEFELAAOERAAZFOMEN ERINTE Y. BEHEORAMER TV S aHEN
HtEZb5N35,

SERBEEAMEOREZEIL

EBEARD—DOTH5D. NSUZHICDOWT, BEAMOEELEREFT L. EAMOABEICOVWTIE, BE
REBZELIIROSNAI o7z, EAMOKEZICDOVTIE, 2021FED6" 98 A LEBOEHBICEWT., #h
DBTOEABICHAR T, HICEREOAEITOFHICT L. KEREHAUIER I NATEMENDH 5,

B EEEE

EREGEER. B 18kmICEWp/VsHEB AR L7z, ZOEETIIEARELRT, PPREAPREEIES
Nico WRBEHICIKEZROAKEENPHELTWVWBI END, BULWp/VstBEIITWI I/ vEEYERLTW
LZOEMLHY ., ZIhOBEINE (HZWEZZERALE) RENSCOBERMEZRIICEHL-o-TWSEZ
EETRBT B,

B

ZOMEFEIE. LENEBESEDRKZEORARISAMDEAUL DA L. FHICHEERERT 250
Vp/VsDIBE IR S NZEE &L WIEEHI B L. Z0R. HBEBENREL TV I2EBEEDOEAELDH
THIETOFEMNERE R o7,

Introduction
Seismic activity in the Noto region of Ishikawa Prefecture has increased since August 2020 and has
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continued as of August 2022. Stress changes due to subsurface sources and increases in fluid pressure
are discussed as the causes of the seismic activity increase. In this study, S-wave polarization anisotropy
was investigated by S-wave splitting analysis using temporary and permanent stations located in the
epicenter area. We also investigated the seismic wave velocity structure in the source region by analyzing
seismic wave velocity tomography.

Methodology and Data

In this study, we used MFAST (Savage et al., 1990), based on Silver and Chan (1991); MFAST performs a
cluster analysis of the analysis results by time windows of various locations and lengths. MFAST is
expected to provide a stable and fast estimation of S-wave polarization anisotropy. The data were
waveform data from permanent and temporary stations set up in the epicenter area since June 2022. The
seismographs were short-period seismographs (natural frequency: 1 Hz or 2 Hz) or broadband
seismographs. The sampling frequency was 100 Hz. For seismic tomography analysis, the
double-difference tomography method was used (Zhang and Thurber, 2003, 2006). We used 1648
earthquakes from February 2020 to July 2022 for the analysis.

Results

Spatial distribution of S-wave polarization anisotropy

The directions of anisotropy were generally in the east-west and north-south directions. The east-west or
NW-SE anisotropy generally coincides with the direction of the maximum horizontal compression axis.
Therefore, stress-induced anisotropy can be the cause of the observed east-west anisotropy. On the other
hand, faults with strike directions generally east-west and north-south have been identified, and structural
anisotropy may be another cause.

Time variation of S-wave polarization anisotropy

We examined the time variation of anisotropy at N.SUZH, one of the permanent stations. No significant
time variation was observed in the direction of anisotropy. Larger anisotropy was observed, particularly for
the activity in the western part of the focal area, from about June-September 2021 compared to the
period up to that period.

Seismic velocity structure

A high Vp/Vs region was identified beneath the focal area, at a depth of 18 km. This high Vp/Vs region
has slightly larger P-wave velocities than the surrounding area. Since Tertiary igneous rocks are
distributed in the target area, the high Vp/Vs region may represent an old magma reservoir, suggesting
that fluids released from (or through) the magma reservoir are involved in this seismic swarm.

Discussion

This seismic activity started in the southern part of the area, where relatively immature fault structure
development, stress anisotropy is distributed, and high Vp/Vs regions suggestive of fluid at depth are
identified. Subsequently, activity became more active in the northern part, where structural anisotropy
with well-developed fault structures is distributed.
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Detailed structure of the uppermost part of the Philippine Sea Plate
beneath the Kii Peninsula

*Katsuhiko Shiomi'

1. National Research Institute for Earth Science and Disaster Resilience

&I

KREESIEIEEN I 7AVWTRETIEEREARMEOERET VAR T 2 L THRO TEELRMBETH

%. Shiomi & Park (2008, doi: 10.1029/2007JB005535) &, #EFHERDERFHI-net/F-netZ &R =
TELONILY—NEH (RF) DRI v ID5, 74 VEVETL— NUBEEREOMBPERN AR EHTE
L, RZ7ATRETDHEFRHCT I v VMENESNE OBREZRLZ. TOR, HRALBEEICKLZE
BF—9DEELEHS, BTICERATE 2EMMET -9 RERICEML 2. AFETE, REFEERICKE
SN BHEIDEE R T8 5N 7/=RFICHarmonic Decompositionf##fi% (HD3%. e.g., Bianchi et al., 2010,
doi: 10.1029/2009JB007061) @AY 3 Z &ick Y, BARTOEBFEEFADOBER ARSI FE LY EHBE
NOBREEICEET 2L &I, BFHBREYRIMOCST2EAUBEEHEL, TORFBICDOVWTHRE
=107

T—4 - BRAEE

RITICIE, RFEERVZOEMBICEKRE S N XRFHI-net/F-netiCNZ, K2, [IRFT, EERMTEEH
RATOMES T NICEETRBEICK 2IREIZ VY —TIR S N/ EHhE (M5.8) IC & 2K EEEk%= AW

. BEHZWEEBRICKYS/NOBWEHAKRELZDOS, EELBEIMICT.0 HzOEE@EBY 1 LY % EHA

L, RFE#HELZ. BB S THONARFANLEELREDIRIEZE T 2 LMK ZHME L, Matsubara et al.
(2019, doi: 10.5772/intechopen.86936) IC & 2 HEREEBEICE D E, ZOEHEIMES Wi RERE
MEDRS KD, BATRRE LABEEREREREIEAEEELSAERICAN > TR RS EANR
ABZEDND, 714VEVETL—MNBEETFEEHBLE. TREORERINGIE, BEEOETI (eg.,
Shiomi et al., 2008, doi: 10.1111/j.1365-246X.2008.03786.x) & FF/ L AL, RICKEB S TROEET
TERS ZRKE LCHDEZEA L, ARSI OMEET o, DK, ZFBASRTESNARFICRLT
500EI07— MR MZy THHEZTVL, ZOBRNSIFHERS CICEERZE 0o 2RO, EMBICHTT 2
HDZEDERICEWT, FEETILERDDRMSIRIENETILED DRMSIRIEL U K E WEE, ZORERIETR
RE L7, 500MDMH AR TE 2000 DFIRERHI B ONBR VAR R U200E QFIRABFLNTEL20H°
ASE B2 28AmE FBRARE] &Lk A, THAEERNAROHEICIXAFNKDDI1RIE (k=1) D-
0.2~0.2%, EFHBRELUEOEAMOREHEICIZI2RIE (k=2) D-0.7~-0.3 &R & LR FEIFD
EEAM A AW,

R

BEFEFEBEMNIENS, KBREREERIKRE CUTO4DDEBICHEITRETH o 7= : OILRMEMN %R~ FIKL
BEi~=ERmiiitg. QEM 2RI MALRILB~RREFAHDE. QLA EMNERTZERFEH~R
RS, ORRIARELFARNELZ2=FRIEME. BHEOD S5, MR - ZERBMEICAE
¥ BHEKTUTIEILAEMER, EHGUTIIEREMNE, Al IEELSAMEZTRLEL. 02 REFEINERDILAE
EREBICITEEHMEIDO T v v THMLET 51ED, RS TRBEFDHENELT BGMELR/BLTSY, @5
HOBMLBENFRERE LT rH 5. —7, REOOILIHERIEHMMNUBRATREY 2 7BHENHD
mine —HY 20, EEOTIHREHENEHHE ZNUATHERADOELIIR ST, BE@OTIERET S
SEBIRTHRRIARE L Ao 71, Shiomietal. (2008) ZR2 &, ZDMIFDRS T DERIRRERITPPIE
{, RAZTHFEFFERICAS>TVIHENENEZ OGNS, BFHBRELUBORAMEER, FEHMENIHILY b
Z7HAITRBRRS TERRETATICEVELIDET 5. FEBELE T Sdown-dipflla Rz &, =ZER
LEH~RERBIBTIIEIEHMESAR-—BEEARICEVHZROPHARONS A, REREME~FMILEILE
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TRELLAAZHROIC, BRMESDMEAICHSZ. TL— MBI TVWIHEEZITTWIHEEEER
S5NnBH, BOEMOAMAELS D CREIER S TRMEDEERIEF MDA SBFEY Y MNLRICER T 55
HehdibLTsY, RS TADHNOERELLEZRA TV TREELH 5.

B AR ERETBICH->T, [RFT, BAMEN, TAFHXEH, EHRM, BX@EICs 308
F—yAaFERAW:LELE. BLTRERLET.
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Spatial variations and causes of fracture structure in and around
Hakone volcano

*Ryou HONDA', Yuki Abe', Yohei Yukutake?, Shin'ichi Sakai®

1. Hot springs research institute of Kanagawa prefecture, 2. Earthquake Research Institute, Univ. of Tokyo, 3.
Interfaculty Initiative in Information Studies, The University of Tokyo

TIELHICH/ERALDALTSRHICKK. BVWEHRPY (I, BNEBRLEDZDENBYERIEET

%3, TDEIBRBEDENBERIE. I IPREKNBATIREE LTHASIN, HEFRNOFREPKESR
EXOBEDOHBEZEDRRE 2> TWBAEEMELH 2, B4 IFINEFTH, SEX TV v T4 V7 EMIENS
BRAFALTHTOERHRICOWTDIHEE1T>TEAD (Hondaetal, 2014) . A TldFuzzy
C-meansikEMENZFEAAVTHTOERRZRDAMICOVWTI SRS ) VI EREL T, FBRALOEH
ROBHAEBRALMNC L, 2. BIFFE AMECIEIERROFMAZBEOGAHMHET 5728, 2016FEHM S
201 7H IS TR AILR U ZORBTER L EBBRAOT—9 2FA L, £9. SEXTYyvTa vy
DEFEITV., SEASTOERERVWSEOIREI AR (LSPD) OF—49%2%H%, CZOREAFAIEISETOE
BZOAMEICHEYET S, =L, BBBAEDBEAIREYY—DRBAMDBENKEVEEZIONEZ &N
5, BRicEththEDRKKE EBAWTAMDEBERT o7/, RIC. BRARIEICEAEORBERETEARDIFL
7-LSPDDEH % ETE L. &&ICFuzzy C-meansiZZ AVWTEHLSPDD I Z A9 v 2B L, 3. fER
Fuzzy C-meansi&TIE I T A9 —HAEEETEZBLH. V7 RY—DE2HSLTETEALIET,. W<DD
VIRI—IZRTBDONEEL LLWHART, ZOBER., BRALTSOEHRIE2DDIFR5— (AB &L
UB) /134200 5X9— (Al. A2, Bl, BLUB2ICKETEBZ ENPN o7, BlidBBLRARK
OEfHA. B2id AT SO/Edt. A1, A2IEA LT SEEE LLIEALTSEBICOHT %,

LSO EFREHOABRICKH G T 2ILA-ERARADERRZIEB T 77249 — (B1) 1. LEIGNS
ICE > TREINZMNRBHRPYI 7OFEEERLTWS EEZ SN, AVWKODEIABEE H &< —H
LTW3, 75249 —B2l&. F#RANTSOEILICELET 2HBES L UCFILEOERICEWARAZRD
VZRAY—THY. INSOMBOMBHRIREIEET S EERBLTWS, 779 —A1. A21EB20D#
%% B2rEXT2EAEELOME) THATEZ2ARMLH BN, BEINRISABICK 2HNEROET!
PEWALEBEE DL ORI RI—DRERREERY 25, HlZIEX. Doke et al (2020) Tk, ERDAERICH
IT2EOEMEIE, LAERRLVEPPRAFTVOAAZBEVTWVWE I ENRINTEY. 2O& D BEMHW
BISAFBICE > THRSIN-BHRRENBFEEL TV AEEEH D,
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Seismic velocity structure beneath Kikai-caldera, Japan, from seismic
refraction survey

*Akihiro Nagaya1, Gou Fujiez, Shuichi Kodaira?, Satoru Tanaka?, Yojiro Yamamoto?, Hiroko
Sugioka‘”, Hiroki Miyamachis, Tetsuo Matsuno®, Hironori Otsuka®, Keita Suzuki*®, Nobukazu
Seama'*

1. Department of Planetology, Graduate School of Science, Kobe University, 2. Japan Agency for Marine-Earth Science
and Technology, 3. Graduate School of Science and Engineering, Kagoshima University, 4. Ocean Bottom Exploraiton
Center, Kobe University, 5. Nippon Marine Enterprises, Ltd

BRANNTSIERSEEELEDEIN60 kmICAIET 2BEANLTHY ., BEICEAEBRYIRLTE

. TOHRTHRBDELDENTHZRA-THRVEXI7I00F/ICHEE LZBRIS TR HLLVEKRR
AT IEAKTHSD. 2016F2017FICHERE NRIN] ICL>TIThhAEREREICLY., ZEDAHIL
TORBEN, BKEERENESHNIRY, ALTIEAUBRICRRLAEBE R—LDTICYITEBEYDE
ENTRBIN TV S (Tatsumi et al., 2018). 7=, KIUA R X)L b BEW DT (Kazahaya et al., 2002) I
2T, MTFOTITBEVDETINREINTVWS, —AT, TOETILERITE S LD AMEREE
BEIX, CNETHEINRTVLWAI L.

ZIZ T, 202178198 8A1HICEBFMARAAEBBOBRELBMAEM MWD W] ZHWKM21-05f1E
TIREITEMERENRRE I N, AARTIE., FEICLI >THLNLOBST—YICHBERNES S

7 14 —f@#7(Fujie et al., 2006, 2013)%EA L. RANILTSHTORTPREEEEEHE L. WEER
NES ST 14 —BITICIE. 38BDBEEMEET(OBS)DENEMRD DT —4 h S F5iAE - 72$912,200{8 D ¥ EhERF
AL L.

VENERNES T 7 1« —BITOFER., BRANIN TS E2RILE-AmEAAARICEY 2 ARE TOPEREREN S
bhic. RAANTSELICIEEERBEDREHIARLZEODEEN RSN, —DBIEHINT FEMmMALLE
CAER TR D 5 DEEEE40 km™80 km, 105 km~™115 km)E T T, PEEES.5 km/sDHFEREHIE 3 km™4 kmE
TEY EN>TWBHEETHZ. ZDBIFAHRAEBCAIEAIRD S DOEEBEO km™25 km)E T T, FEIhHT Hn4
kmT PROEEDG km/sISET Z2AEWEELNRTHS. =D BIFARERECARAE TR S DEEEE115 km™175
km)ETF. B2 kmICBWVWT5 km/s THBPEBEIESMN7 kmT5.5 km/sETHEMT 5. BOHAEE
AETHS. LR LE=D0HEER. AR & RXZET HECrT RIFR(Nishizawa et al. 2019) D ERE
EREICHERONT. BEIRZEMOBOBETHS. BRANIT ZCARAERD S DOEEEESO km™100
kmETDRE 3 kmh 58 kmIZH 1T ZPEEE L. BAEKLY0.5km/s™1 km/siEL. TDKEFADILEAY &
25 kmITET 5. ZOEEIFECHTANROEEEEICIERONT., COXNUBEOEEERMLTWEEE
ZAbNd., INLORHMIIERONPREEEZ. VBERNES T 71 —@Bf%ToBETEH. BEHKROE
ENBRINE., £, Fzyvh—FR—RBKRET X ML > T, HROEEEE DB REED M % 17
W, BEZ10kmETIZIKEARETS km, FEAEBES kmDEBOBELNH Y. FBS5 kmE TIEKEARET.S

km, EEAMB2.5kmOEEPRENH B I E AR L. UEDL SIS, BENBHOBIRME. 2RO MHEEE
DN S, BRAILTIETDRIMIkm 8 kmilik, FABE LY EH5 % 10 BithEREEHIE VBN EE
THIENBHELMIIR L.
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Room Seismic Intensity measurement by a ultra compact seismometer

*Naoshi HIRATA', Takashi FURUYA?, Hiroshi TSURUOKA'
1. ERI, Univ. of Tokyo, 2. ISAD

XCoic
—RREOEICHZIERIVEY MIELATET., BELTCENOEN (EREE) #5HAIL. 1V
—%v MNERTERT—4. sHAEEREDBEREZNET I VAT LEZRAE L, COEHEAICL>T, —
MRE. EEMREDOHMEICWSENE FHABE] IC&>THY., BIRTENICKEUT DL N E D HDEERE #
RNEREREH, RESBHEX. TEEREHRETERL .

VAT LA
—iHEZ R DOMEMS, WiFizig#E L -EBEBEEH I 2 —4 (Raspberry Pi) &, AC/ADZEHMER% R
ICEED—IREL. READIOOVIAYEY MIZLAHBELIICLE (AVvEY MELAAARN/NEME

i) . COMEBEHAIS. T—IHWIFIREA T, 3KD100HzDIEE EHCER. RAIME, HIEEERE %
TF—=H—H—N—(lEEIND, I5IC. BFY—N—RHET. Web THEMRERERE LT, 3RIIMEE
B, 1THzZICT o A= 3 Y LIE3aNY MLERSEER. PGA. SHAIEE (EREE) MiRtch s,

SHAIS=ER

2021F9AMN 520223 £ T, MERJIBEEMH T, —MHR20AICH LT, 10AICEERY AT LAZRE
L. TOANICIERBETIC. ARRMEROENOERK (KREE) PHAETENCEATZ 7V r— NABEEEREL
o £, REAFEROSEEI. TEERATOEEMENICERAZKOEEEZHREL. ERNEEAETAIL
7=o

AERR

EADENE, GHAEBEAFHETSZOLEALTIITVXATRAET S &, —BTORETIE. EXRNICREFY
DRIRTEELRFMEIEON. LAL. BEMBRERMN/IZHTE. BEERRIZEOEBIHDE L
oMo, THIC, BEELDZRICIE., BERESERTIAREIEZERY, BBEIEIERERB L
LMD LN,

Toi— NREERR

B ARE L BRELRBELRVEREL T BRBBICENTE L A2PFLALERTH oD, 5O
DFAETIHBEZLEFIRENAI 2=, WRENDVDAN > &, ERMER. I, RKEEDENL DA
Dol ENRAEEZOND, 5% RBROMEEKRE LTS 2.

¥ED

ENTERICRETZ2BRNOATREZRAFEL T, —BRHEOHXBEHORALICERY 57DDY AT AF
DEF LSO, BRTIE. T—9DATRBLTWSH, LLEBEBE DG, BICE > T, SHARENRRDZ I &
Bt r, S%&IE. T—9HEBEL T REWICRKDHZT -9 ST %,
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Estimation of the sources of primary microseisms excited by typhoons
around Japan

*Hiroki Kawakami', Naoki Suda’

1. Hiroshima University

WMEEHCRHBINZ NV VTSIV R /A ZXDI>B, &%0.05-0.1HzD B HH DIREN L primary
microseisms & FEIE, JAFBICH 1T 2EEREBRMEOAY TV FICLURETZEEZSNTL

%, BICARMNMEE LABICIEK., BAORKISIXINF—ICEUBERIRES N, ZDfERprimary
microseisms < FIEES N B I &ML T WS, BREMNEE L 72 Dprimary microseismsDEIRZHE L
EHRIEINETICEITONTWSE A, BERAER LAZARICE > THIE S v/zprimary microseisms D &R
ERBHICHEAREHRIFBRESNTUVARL, KR TIE. 201 TENS2020FD10FEMICRELZBRICDO W
T. & Nzprimary microseismsDERIEE 51T > 7=,

HERDT —F ICIZF-netD LSt BEtiesZ A2 ER Lz, B8RRI EICTRBEED/IRT—IRYT MLEER
L. primary microseisms®D E— 7 AEABRAREA S A BIR L THRTICERA L. BRDT—4%IFSKRFTLMA

INTV?S NBEDEBRBR] 28R L7, 2011FA 52020FDT10FEB TARIIBICEE L & KAEZE33
m/sELEDRVWERISEZNRE L. BRANELE L A HIFEOREE BT L7, 1HEAERTAROMELZEE
T2, RRET—% & LTRBRZOMSMBRTHETRT -5 2FERA L, . BFROT -5
NOAADWAVEWATCH Il DfE#T 5 —4 % FA L e,

ARFRTIE. BT EZRBLAEERATHESINREOERL R ZHE L /=Park & Hong (2020) & RA#kIC
Rayleighl#2FIB L CEREEA1T 7=, TDAHETIL, RayleighlEDZERLET DKFER S A £ TENRKD -3t
LTI /227 PLTWRHEEZFIALTWS, HEAMICEES BoKERDE, UBEr /207 S
B ETEHED EDHEEEEREMAREREVEE, TOANMICER)’HZEEZDIEDNTES, KFET
&, E#B10E~60E, HIZ100E~160EDEEICHS VW TCOLERRTCREMAERAMRICEEL., &IRE
ERICH L CTHEMABRBOHRASFEY A ETE I 5 2 & Tprimary microseismsDERE=#E L 7=,

ZDHR, mAuEERENE AR ARE primary microseismsDENiEIR & L TREHNARIGAATH 5 Z & 1D
Mo7=, BHE. primary microseismsiZAREBICE 1T 2B FEREBEMEOAHY )V JICLWHRET B

. BROBEICH L primary microseismsDERLBETHEEZO6NS, LA L., EAEESEAD BRI
FRARICBVWTIIARDBRBREMERE MR >TWVWBZ ENERODERAICSWTEAINE, COKRIZ. E
BRI AR A AENBERINEDH TEHEFICprimary microseismsDEIERICE L /- TH 2 2 & &R
LTW3,

EROEFORAEZER T 2-HIC. ERZSANEERMAAFICHITZ2ERDEF AR ERDRBZEL
&L, TOER. EROEREAEESOLRICIERENAERE I H B o>k, mHEERD
EEARMAAFEOBEMTILLLERIE C BT THE N5, BEKLY HEFHIICHHE < primary
microseisms 2 L7z & E XA 5ND, T, Vv v 774 7F5AVTERBERRDBREICDOWVWTHER
=To7
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Introduction of NASA's Titan Exploration Mission: Dragonfly —For the
first seismic investigation on an icy moon-

*Keisuke Onodera', Hiroaki Shiraishi?, Satoshi Tanaka?, Taichi Kawamura®, Takefumi Mitani?,
Hideki Murakami?, Ryuhei Yamada®, Shunichi Kamata®, Jun Kimura’, Hiroyuki Kurokawa®,
Kiwamu Nishida', Yasuhito Sekine®, Takeshi Tsujig, Ralph Lorenz'®

1. ERI/The University of Tokyo, 2. ISAS/JAXA, 3. IPGP, 4. Kochi University, 5. The University of Aizu, 6. Hokkaido
University, 7. Osaka University, 8. Tokyo Institute of Technology, 9. School of Engineering/The University of Tokyo, 10.
Johns Hopkins University

1. 8=

DragonflyldNASAD Z 2 —7 0OV F 1 PETEDO—2 & LTC2019FICHFIRSINATEFBE Y1 ¥ VIFE

Ty avTHB. BEI0EICHTBZREREE (Voyager, Cassini-Huygens)8 KO EEAIICEL Y, ¥4 9T
&, BWADREICEENICEEL, ARISEDTIBRDEDERICHERERCPA Y VRETHERINTWS I &
pREREhTVWBY 25 LABEE, FERMIRAKICILESTEY, 919 VA BETEIET MK TED L
SICESBIEELEZDHN? ] THIRUADKREICESGIIFEETD(LEZ)DH?] EWVWSREANDEEDEN
MY %182 2 ENTE 3PP Dragonflyld2027FIC#T5 £, 2034FFICY A 9 VICEIE L, 22 HDH3E
BORSZEBETD & Wo e WI0EICHEZAEEAE TH 5. COFEOREME LT, Ao RO— %
AW EETRERIREENZEIT 5N 5 (B1). Dragonflyld, ZDEZDEY M VHRDEIIC, ¥4 9V LEERaE L
BAS, BEMRTIEESHT - [IREAS & CHIRKYIBERA A RET 22 & T, £PRIEMEOER HdETh
EZDEHEE, FLZNOOYMEDOERICES LOBEAELMNMNITEIEEBNELTWS. LD RIE
BDS 5, Ha 3tk B OFOMEER A 2EL T 3.

2. 91 % v #hBEt: DraGMet SEIS

HxDF—ALTIE, REIAXAFHRZMEANICTRARI ED SN TELXERERAMESH % Dragonfly |14 74
5MMIKKEMOMEERADREIRA Bi5 L, BRSO - MaEHE - RIEMNRFT A EDH T WS, I]EE,
2027F M35 LIFICMEIF, Engineering Model (FEEEH A ORI ORIEICIRYHAATWS. BEFEDOH
E&t/\v sr—YDraGMet SEIS (Dragonfly Geophysical and Meteorological Package: Seismometer) (&, #1E
BH-FUTFVT - RRIFANR—DSARY, 1EKE - ¥4 FR180EE WD BEEARBBICSEVT, 3x107°
m/s@O0.1-10HzZRZEEDIREI X TRIET A EABHIELTWS. Y1 9 VICB T MEEAIL, BAME S AT
EOmMAEEELTEY, ChoDERZRLTYMI IV DOMEZHE LM TEEDERELATEMNE LTWVWS.
BABEICDOWTI, RETEELED L RITOKMASH 21, iRk - B - KETOMEERRZBRLS [+
E-94 5 VEDOBYERICE 2MEEE] kbR T o h=0 2] THENMSOERRER] DKAILOE
K-RETROER] TNKREEZR] TREEORR] TBXAy 7)) vy REIERTHMENEZ 5N T
W3 ATHEICOWTIE, ¥ FIVEREREIA R U IILOREICHES EBEFIA L, REMEO#EE &%
ETDHIEEBREFILTVS.

. BXDHMBEII 1 =71 DBEFN

Dragonflyld, KXKATOHWDHMEEFEE CTHY, FHICHITDEMOEETEMEAFAET 5 & VW o =R2EMIC
HEREREBEFREED. LOL, XEBEFEE WO ZEHHY, B LEITFHSEARTETIORFEDRKBEET S
=D, BEICE > TUHLEBERPICA VY N—=DN Y4 T7$25—AbEZ6N5. 25 LERABICEZETE TIEH
RETOBREDS EMENUAEELREDN, BRICHSITZREMEF I 2T 1 IRLEHRBEEDEETH D
DHIIRTH 5. tHFRICIENASAD K 2 EFEEETEINSight NI & N 7= 2 & T, IRDMEEE DXL Hh
EFIAIa-T714 OSMIEAHDDOHY, FHROBREREICSVWTEHMEEZEDBBHARSMAIHAFINT
Wwa.

AERIL, BAOMERX I 2 -7 1 DRAEMEFREADSEZRE BMIC, ix DH A DFEEN & IC, HEH
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