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Receiver function imaging of the subducting Pacific plate beneath NE
Japan using offshore and on land seismic arrays

*Hyeleong Kim', Hitoshi Kawakatsu', Takeshi Akuhara', Masanao Shinohara’, Ryota Takagi2

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

The seismogenic zone of NE Japan subduction zone locates at offshore, where in situ observation is only
possible with ocean bottom sensors. The seismogenesis of subduction zones has a close relationship with
the hydrous state of the subduction zone system, and water has been observed as a low velocity zone of
the subducting plate. Continuous imaging of the subsurface structure from the trench, crossing the whole
forearc, is important to understand the relationship between seismicity and seismic structure, as well as to
delineate the water transportation in subduction. On land, arrays from different institutes cover Japanese
islands densely enough to get good quality receiver function images. On the seafloor, several temporary
arrays of pop-up type ocean bottom seismometers were deployed over the years (e.g., Shinohara et al.,
2012, EPS). Furthermore, the ocean bottom cable network off the coast of NE Japan (S-net; Kanazawa et
al., 2016, SubOptic) has allowed a real-time and permanent observation on the seafloor from late 2016.
In this work, we conduct the receiver function analysis of those amphibious array data to produce
continuous receiver function images from ocean to land. To use the ocean bottom seismic data for
imaging, special care has to be taken for the effect of the low velocity sediment on top of the seafloor; an
extremely slow S-wave velocity (< 0.5 km/s) of the thin sediment causes a large delay in arrival times (e.g.,
~2 seconds) to the converted waves that may result in misplacement of an image if the effect is not
corrected. The common conversion point stacked images show a continuously dipping oceanic Moho
along profiles crossing ocean and land. Besides, the forearc part of the subducting plate shows a
signature of a low velocity layer above the oceanic Moho as land stations do. The result of this work
presents the first receiver function image in NE Japan using both ocean and land stations that shows
coherent structural signatures of the subducting oceanic plate.
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Crustal reflector and seismicity in lwaki area
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1) EL®IC
201 TR ICHRE LRI A K FEFPHELRE, HANESOMEFHIIREZ K EL L, Ih5DHEFEID
ZilE, RMAREEHAMBICHVWEIMDORAGBHIEAELIEZLICARLTVWSEEZONS, LWhE il
OMEFHICSVWTIE, R ARFFREURERECELRL, HEMEMLAZ, LML, ZOEBHEIEVWE
FICEAS MR > TWRL, RERXEMERRA CTIIERBE S EIEL, Oz T6 0 RIREDERRFIhEELR
BEB IR, WHEMBTRE LAMBAMEICOWVWT, ZORBHEAIRTERIINRELEHEERS
&, VEDDEHE LT 2BEORMENBRRAIN, ZORREZFANTHDE, 2 DD%EEEIE, HRERIC
FHETIEREEEREISORETCHZ &M bh >4 (HH, BLHX2018) ., AHE(2018)TIE, W
HEMIFICHKE L2 E SRS OEARARAWT, WVSPERITICL2AENORNEOMNEDHEEZ S
ot
ZOMIFOMEFE DR E LT, LEMBZRTOEEICMA T, BRI TEEZLAFTEEIRONE D
Bifond, JZOMBRPEOFEEIZ, HEARNEE IZIE—HL, MRPEHOMETE & KITEE OFEGKH
BN ENTRBIN, £, REEORIEARKZ W &AL, HBRRORFTFITHTAEESATVWEZELNLD
REGRTH B AIgEMEN RSN, HMWRPHBOBEFINBRAREICKL > T ZRI S NTEELNTINE
(F9MA,2018) ., 51T, ZOEEBOMR EEOMEBEE & RNEE ORAFREZRAR, IOEBOHMEZTS
&, R AXRFEEAEICHVIATITBICERIE,AE > TWE, —EDFEENIL, RESIN/-RETOREER
DNDELTHZFY, HERRNRFEZHFOICLTRYVBD LS ICHEFHMNERE G >TWE I &b > (B
= -, 2019) . ZOLDICHEEFE S REEDA B IZEELAERAH Y, —EDHMBIFEAHARPRME &
AR L TWaaEMEN BRI (B - ft, 2019) . HHEH(2018)IC& > Tk O/ REEIFILEI7TE X
TRkoHOHLNTWBEA, ZOILAITHMEFEIEFRTHY, WELRFEE OBEFREZAELSHNICT HHIC, 1t
BITELIICE T2 RFAEOGFEDEREZALNMCTEIIENEETHDIEEZAOND, TOHIMICIOWN
T, BHEOIAITRE LZEE ROIIILEI7TELILOER R 2B, REEERET 578, #HVSP &
RITICK BT ZAWET 2B 2R o7,

2) T B LU

WhE g T, 2012FICIbB37TELILICRE LYV ZFa—R3ULOMEICODWTEAES Z

Role, AWEERIRIE, ZoOisIiCERMA L ZERER R & Hi-net, F-netFEDE&ASREZR W, ZDihigidHh
BRI, LI TRET BRI 15mELROMES, 15knh 530kniICFKE T ZHFRPROMEDFEHN R
5Nnd, ZORFTIE, MR EBTHRELLISMEGEOMEA B W,

BRFIRIELLTOLSIC L, (1) B, oEREEEZRET 2, (2) ZORED/A—FT 4 VIE—> 3V %H
N, PETHZHDSETHEIDEZHELMNICT D, ) BMEOBEEZANS (RESNIETHD I & %R
%) o (4) BEUEEAWHVSP ERBTIC & W RS E A K& 5,

3) &R

BESEERARDZZEICE ST, N—=FT A4 7IE—avPRENMIEEND, BRI N-EBERISHBRRICER
TEHEREISDSEDOREGTRTHB I Db ok, OB TIE, INFETICHVSP EREITICL ZAE,
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LREEMOBRENMTONTEY, LEI7EF TCREBOFEEN RSN TWS (HHA, B1LH#X2018) ., —
H, ZOMISOMEBFREIEL, —LHA30kn~50kmD=FF OB TERICRELTHY, ZTOMEFENIIILE
J7TELAICE R 6N S, £/, ZOMBOMEFEHERFEE DBARITBINTSY, ZOHRICII>TE
A5 &, BEI7TEUILOHBAIICEWTERNEOEEI/HININS,

SED@AT, TOVWHEME TREIREBWTHEVSP EZ@BTAS IR>7EZ 3, TNETROLNTULE
i DILAIDILEI7TELUILICEH, REENEFEET DI EIERINE, DL, Zoigicd\wTid, it
EERSNERAREBICSWTE MBRARFEIFEET S EE2RLTVWS, ZORNEIR, KRIEOIRED
KEWZ EDDS, HMBARFERTHLAREMIREINTWS, IOMBOFERLMETRS) & HMRAFEE
DOERERALMILTVL Z &I, HMBRABEORERREEZZIATOLLIICEEREETHS,
Tz, WRRPURADOYIBMMEE L Z OHIGRABES ML TWL 2 EiF, REMEDREXA H =X LDIRRER
ICE-EELMRBFECHDEEAOND,
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AR EARNEELVOMREETEE
Heterogeneous crustal structure offshore of the Ibaraki prefecture
along the Japan Trench
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*Kimihiro Mochizuki', Tomoaki Yamada', Masanao Shinohara1, Ryota Hino?, Ryosuke Azuma?,
Yoshihiro Ito®, Yoshio Murai*, Kenji Uehira®, Toshinori Sato®
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1. Earthquake Research Institute, Univ. of Tokyo, 2. Graduate School of Science, Tohoku Univ., 3. Disaster Prevention
Research Institute, Kyoto Univ., 4. Faculty of Science, Hokkaido Univ., 5. National Research Institute for Earth Science
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mﬁ%@mommE$E%/WﬂihﬂﬁﬂaﬂﬂmﬁﬁFTﬁU LEELTEE. ZOEREEDT
ThNBERAECEHELILRIREDLEFAAEBIUSER I NALD, ZOAMAEIIM7HIMEDERE, S A
n’cw‘: (Mochizuki et al., 2008) . 7=, BEMESR CERAINABNINES, ZORXHFAARLELRED
ICIEDH L TWAWT ENBELNER . TNSDEEREN S, Mochizukietal. (2008) (%, LA IAATE
LHEM7 8RR VIR LIBED 7 AR F 4 £ > TWRWEEEM %2R L7=. Wang and Bilek (2011) &, ELA
MARADL ZEICE T, EBABERICT7 SV Fv—l@IFExRIN, LA >TTL— NMEREAMTIZOT
HFIRIVF—DEBEINBVEOHIC, FEORZRMEN/NKELALWTHZHREMEEERLE. RODOHREIC
£-oT, AEETRAO—HMEINREEL TWB I ENELIER > (ffl Z IEMatsuzawa et al.,
2015 ; Nishikawa and Ide, 2018) . BEDHENS AO—ME X T, SHLMETFEHE 7L — MNERREDE
E & DL IE, EREA N _XLDEBOI-DICEEREETHS.

Za—Y—SVRLEHREDE IS U FRAAFETIE, SHAMEFREE 7L — MEROBRNEFHE DL
BIREIAED SNTWS. fHlilEWallace et al. (2016) IEBHTOMME - B LTHERMBICL>T, TOE
FTORELAKRBRERZRO—) vy TORAICHIIL, RAO—2A) Yy FICE T2 IRYEOHMLALHERAS
MLz ZORERERZE, 20—y FICL BTN IF, HERESHAECEWKEANN SHSH
ICEINFLAHFRAALEBLERITBZEDICDH L TWE I &b >k, £/hToddetal. (2018) &, VS
VERHPAHTTIRIOTERD, BEICE TWENTEZHRL, LHEZTDFEIILARAATEILREDE
ICRR>TOWmTBIEEASHICLEZ. ThEDIEDD, BV FhIMAFBILEREICEITZZHAME
EENE, ZOITRYVOMEEDEWEEDIC, FL—MERELORAR SEGFRICAHLTWE EEZ SN

3. ERESHEEICLZ L — MEREOHRPYMEDORH & FEMICEASMNCT B2 & T, SHRAHMEDR
EANZZXLDEBIRED Z EHNEFINS.

FHRICRET 2 ARERBENOAO-—MEET, SHRLMBFINE SN ABEHFAREBELNT

&, BEMESFEIT7 AV AIRRZBVWOBEBEREN N EROARRICA > TITHhhTEL., IThbDiEs
AEORREZFTEHZIEILEST, TL— MERADOBENS L UPHENHHOZER OB ZBELMNIT S
ZENTEDBEEAZLNS. AFRTIZ201TF2RICABAZAWVWTIT o BEREDT — 9 @iz D, B
FORBSHRECREREGLE, TL— MNERBDOBENRFHAERT 5.
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s g D EIRETE €T )L
Seismic Source Fault Model for Kinki Region Based on Geologic and
Geophysical Data, Southwest Japan

AL ER, kB LLEER. MEE EF'. ME 5 Yano Tomoko Elizabeth®, FIEB #£3, Ha Ef°
*Tatsuya Ishiyama1, Hiroshi Sato', Naoko Kato', Makoto Matsubara?, Tomoko Elizabeth Yano?,
Susumu Abe®, Masanori Higashinaka®

1. RERRZMEHRA. 2. BFXBZRMARA,. 3. () HIRBZMEHEAR
1. Earthquake Research Institute, the University of Tokyo, 2. National Research Institute for Earth Science and
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FLHIC EHMBOFERBAEART TIEFEMITICEEN LRI ~ILILRER DHEWTE & R ~RILRER DI
THEIEABEICOH L. INSIEEF-BEHRS L OPRIERE - TFREICERS M HIBOME = REHIC
i3 CEMBEMIRS, 1991) . HMgTIE1995F EERMEEMELREICHS < ORITEMERENE
BEIhTsY, BonRFFBEFRENEDORRICE DK ERMBETIILOEENTRETH S, F, TH
oI IS (3R - EETROMERBALEC ML BIZIEHERER, 1993) .« ZOEF I RAMEDBERCRIE D

TRNYFEEZHET D LTERATH S, I T, HEHTEEICMB SN RFEMBERENE S L 0EE)H
T - hESE - - BN OBFICE D SBERMET V. ERMIHICHH T 2 EMBORRMEET L0
FERATc, ARKTREERFBEICOVWTHIERT L& HIC. RELEEY S,

REEH@EMBETIVOBME ZRETBTTIILOBEICEL. 1980FRUBIEH IR TRBINZEE
AREEMEIEENREAINEL, BB EMEOI Y /NI IV ETo1-, REMEORIRICHI-> Tk, EZE
AT SRR - HEREREE Y —RHKTD5F2DT - 2069D1HERICINA CHEKE (1993) ¥F

NI - =@+ (1999) . Satoguchi and Nagahashi (2012)& Dt - BEFHHKEOER - &2 8BIT 2L ¢
IC. MTHEEERER, tEIFES (2002) FOENE - TEMPOAME - HRICET 27T —9 %5888 LA, £
. ENEET—9 (WMERAEKREEYY—RK2013)4E) EALK,

WHTE CHIEENRFNEBET EGETNEE CH2EIMMBFIFEZEL CHEL TS Y., ANLETELEE
MMCDOVWTIRELK AN > TWAL, ZZ THMBTOEENLERICOVWTEHERICKRIE TSI zBMEL
T, MEZHET 220RCTRE L B0 BERITEMBIFEOHKER (AWLIED, 2018) A5, EEMFERN
BHEIIMKRMABENSTICHAE CTEN T 2HMBTHZ I L. FLAEMMBHIISARV LIXIZZEELRINE
HERTEEZOND, —A., WEKEEHEEET /I (Matsubara et al., 2017) ICED < ARA VD RTGHRT
- BNMEEESS L UOERANXLR (MR- v /,2018) IckdE, AEITIhIBCTHDIEIE &
EMRA NI LBEF OMERSILEIT0kmLLRICRESNDZDICH LT, HMBROXA DX LB EHF
DEIFIBRAMBOMBEO THERBICAH L THY., BADABETIIB CTHZERMEBTEN., FAET
FBICER T 2 EMMB CHIEENASMBRO EBRAICKET 2 THEEETIL (EBEIEH, 2007) BE
MTHD, 2DLIIC, BT - EENARMBTICOWVWTIR. RESEMEZRES SUBREERICL S
WEEE - ERANZXLBHS, BA~PAHECTHICENT 2 HMBECHIEENRFMBSINIHMETH
Y., EIRMELNZOLLBAIICRET 25AOETIBEHEIND,

AIREFEDICIE, EAME®. £HEMESICRRINIEILER - REROUME L. E5-afEE. N
- REMBRICARRSNIFRA~RIEFERDOE T NEENNEEL TOHLTH Y. ZORENLRRERITEH
THd, LBTHE - LB A M9 2 KRAIR (Sato etal, 2009) OBREFERPEHEET —4H

5, LHETHE - (LSFILMBINERMB S XM LAY R NY v I RBE 2B T 2B THD & (AL
Fh, 2018) . MAMTBC-EE-SHETBTE I EROHEL Y BB L URICEY. ZORIFHHL & IFIFINHT
B2IERENHSMER ST, 2018F6A18HOKRRMFILEDHE (M6.1) OXE - KREIF. ThEHDEHK
DEfEHEET 2 LEEEBOIBER TH 2IMIFILEDORIBEREDICH=2 1. ERETBEOHE P
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AIRAFILERDME & DBERZFMICERR T 272DICIE. FEHBEREICE VILIFILIE L & OBENRFH%
BICFHBICIBET 2 &R ETH B,

BIAXE HMERAEREEYY—R HAEANT —49 X—ZDVDAR, 2013;MR#RE, [KIREEL , &l
#t, 1993; AL, EEE - HHEMRAERS, 3, 145-155, 2003; ALLIEH, EErE - HHhEHTAERS, 4,
155-162, 2004; AILIEH, BAMEFSMKFAREFRE, S24-04, 2018; JEMEM RS, #imBH RDIERT

B, REAZHIRES, 1991; Sato, H. et al., Tectonophysics, 472, 86-94, 2009; Sato, H. et al.,
Tectonophysics, 644-645, 58-67, 2015, 2015; Satoguchi, Y. and Nagahashi,Y., Island Arc, 21, 149-169,
2012; F)Il - =N, HhEFHMES, 105, 332-340, 1999; FFZH, MEBEREBEFRB7T7TOEZT KB ERE,
114-117, 1987.
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Tt A ehALER D FER AR IC B 1T B BB R RSO EZHEE
The seismological structure about fault zone extending to the lower
crust in the northern Kinki district, southwestern Japan
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*Shinya Katoh', Yoshihisa lio?, Takuo Shibutani?, Hiroshi Katao?, Masayo Sawada?, Kazuhide
Tomisaka®
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GNSSEGRIC L W FTR-HFE 09 AEFTB(NKTZ) DEFEEL IR S T 5 (Sagiya et al. 2000 Pure appl.
geophys), NKTZTIEM7LLEDREEMENZ < FEELTH Y. NKTZIZBARINSOABERADE - IGHDER
PERICEELRBHBEALTVWREEALNTWVWS, ZTDH. NKTZOKEEZBESHICT B I &k, REEEA
DE - ISHDEBPEFDA WAL EIERTL-OICEETH S, IRBTE. lio et al. (2002 Earth Planet Sci
Lett)ick V. BIBHREBDORARICE Z2FHUEEEDERICLYELO LB TOTARERENRELAZEWL
SNKTZOREETIHNRIEINTH Y, ZOEFILTIEIREICK ZRYEEBEN TE RO EFRERICHE
FREICTEIEL TWB 2 EMBEBEEEZI LN TWS,

REE TOF(Katoh et al. 2019 JpGU) T, BHAMEZ A W/ASEREDEBITOERMN S, EHtAFILED
TEMRIC I EERWMBTATFZ) EELETEZE D, ATFZOEMNAMICOAFET 2R HE#EE
(reflector) BBES MMCA Y, S SICL Y —NBERA XA =YV T DreflectorMERIEEEDEVNETH S
AREMLH D EHHESI N, &V, T DreflectorlEATFZD FERMFRANDEEER TH 2 L fERD

IF. reflectorldlio et al. (2002)IC & » TRIES N /MBHFEMOALHERETHD EEXT, LHL. L
—NEHA XA =TV TICBE VT, reflector® LE TOMBEREE O EHE IESIHRGHERT & BAMNALE
KT OND, reflectorO TE COREHRE I PP RBAETH o7z, D, AEAF Tldreflectork W) %
FEROEEE L VERICKRDBZEABNE L TRBRAETR T,

R FEIESEREERITE LY —NERA A=V VI TH D, SERFGERATIE, GRS h-tERD
A—4KERSD % I — 9 RDOBRFE(codaQ)Z AV TRIBOBEZ TRV, 3DRIVYFVITE2FTEIET
reflectorMAIBE KD TS, SIEREDERITICE VW TcodaQIEER/NTA -9 —E BB, LITHETIE
HEIN/2codaQDENBE L KDOENTWVWELIDHEEREEITHR>TWEN o7z, ZIT. AR TIIHEES
N7zcodaQDFEE % HE RN SHETHIICEHE L. #E S N7izcodaQDREE N R WK 721 & Sif Ik 595 R4
ICAWE, RIC, BRITHARTOL O—NRE#HA X —T VTl THzE TOEMBEDREARHWTL Y —N
A AEROTVWED, AR TIKTHZU LOERAKDFEHEA WS Z & TL Y —\EHOMEREE N ER @
~NDREE % Eifreflectord FTEZFMICKD LD & L1,

LFROFEEAVTHESNATEHMRICES T SMBFRBOMBZNEEICOVTERL, EHMAHILER

D TER TR ICFTE T Breflectoridlio et al. (2002)IC& B2 ETFIVTREE SNEIMBT RO EEREETH D
NEIDEERT D,
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MEBEREGRHN T —9ZHVTHE L2016 ESRNEFEHE (M6.6) &
TR D FFHE A tth BB R A

Detailed seismic velocity structure in focal area of the 2016 Central
Tottori Earthquake estimated using dense aftershock observation data

SEM B RE 8BRS WA IS, EHF E—
*Hiroo Tsuda1, Yoshihisa lio?, Satoshi Matsumoto®, Shinichi Sakai*
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2016 F10H21HICEREFIICE VW TM6.6DME (RIREFHIHE) ARELL, BROFESIEH
10km, EREEFILIEA—FmERABRICEVZEETNEETH > 7=, AFRTIE. TiLORERESHAT
BonfTF—92BVWT, MERERNES/S 71 —ICKVEAEOEREICE T DML EREEEE S #
Ell, AARTHEOLNAEREBEEATHRICLYEEINLZITRYDHECIRAGELETEI LT, AE
DREBEEERL,

ENEFARHMEORERKICEVNT, RBARFE - AMKRE - REAFMERAAMESREAIIC L Y EZEthEERR
NMThhiz, MESHOREIIAEREDEHT0A22BAS11A8HICNTITITHhNh, 3XAMES (K- 1
ALY, HRMES) 101, 3MAMES GBEMEYS. GSX) 1045, 1THAMEET (0.1MRMES) 49

DETEImMERE SN, 1THDMEEIZ2016FE12H12BFE T, IO HEET (GSX) 1F2017FE3BFF T, 3K
SHEET CGESMESH) FREZTHANMThbhTWS, HIZIF. T ORISR E20165FE10H22BA S
12A158ISR S5 kmEUR TREL14,166DMEDOEREZ SOy ML, L. KIZ7OY bMLEE
BiE, BREARTEONEZT—9%2AV. BRAREZ7OS Z Lhypomh (Hirata & Matsu’ ura, 1987) IC

o TRELLEDBDTH S,
WERERNES S 74 —@ICIE. BERIROT—SICNA. 2ROEBRUKROT—SBHEALL, b

EVST4—BAHDOTATSLELT, YTNTAT77 LY RARNETS 714 —DTATSLTHD

tomoDD (Zhang & Thurber, 2003) #FH L%k, NEIV T 71 —BARDEIRA V=Y 3 VEIFTTIE. ¥

HEICE D EEL LWMEAEZ DI ENEETHD, £IT. 1 ROuBERECERMUBARBICHES 1

YIN—T 3 VFERTHBVELEST (Kisslingetal, 1994) ZFERAL. o2& 55 LVWIRTERE#E. ERMUE
EHOMNLHEEL, ThOHEMNES T 7 1 —BITOMPERE#ESE. PERMEE L THERL.

BERTOA YN=Uavicky, BRADEERILEBO2 rAICKELIRYAHEESNTWS (Kubo et
al, 2017) . ARRTHONLMEE LOFEBETIE, TO2 yFORINYEIEEEEIC. ZOBRED

TRYDAE B > AEMEEERIC S BORRBL TV 2, BEEHTHEBTRUISER L, EEE
HTINYDERIEEINLIEATERINDS,

HEF  [RT. BABERMARAICL 2 EEHERARDOT — v 2FHAIETWELEH L,
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Figure. 7'L— D xi1%.2016/10/22~12/151C 2R X 15 km A CHEA L 7= HIEE D
R R T, B3, SR R O R 2 5 5 X h o FERE A R 13 Ry HUR
HERHLER D AR TIC L 5 CMTHENT Dt R %2 2 7 /Kt D = A I3 ERI B Rl %
HO=AITEHHI N 2R
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