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Inhomogeneous structure in the crust of the Kyushu region by seismic
tomography

QLA BR BTR. B %
*Koji Yamada', Mitsuhiro Toya', Atsushi Okazaki®

1. (¥R)R#IVHILy VY, 2. FEREEN
1. Hanshin Consultant's Co.,Ltd., 2. KEPCO

BRREPERRA N=—Ua VR EHMREOBRREICEAT 2BTOLZ X TVRTHEICLZ2EDTHY., EE
ICBITBTHEBERIERSINTUVAEYL, BRRERCERDHFAORELZER T 2ICHiY., EREOTEE
ZERBTINEMUDHINEMRIEL TEK I LRBREETHDEEZ LN D,

INETICE DN DARBROBHSICKVEBRSICB I 2EEHRENEAONTVE Y, EBRERATOTHE
EWETEBIFIEFTDOHITZ <AV, VIMA2001, JIVSMAREE DN DEEEEETILARESNLTWS

B, WTFNEBEREODVRVWATEEINTWREEZIONS, BEREBEIIRIORED LB IHNSPEIHE
WHNEA, TEMICEEARSKICH L THIFEAETHOATULAL, FICKEEICEWTIISHEOBEREIE
TABRVWDLEBETHS, —H. BRFAFTICRASINAEBARMEICET 2ERFFRIIEYEZT/RILTL
%5, FITIDERBREAVT, WA EZNRE LEPERSLUSEOMERNESS 71 —5EMEL, &
BEOEREAHUEICET IR 21107,

Jt#832.1~34.0°, Hi®129.4~131.9°, BEI0~20 kmTHRELHEA TR E LT, Hi-netiRAET—4
IC. BESANE (K-net) OEHKERT—9HSP. SEEREZFAMoI-ERT—FZBINLE, Bli&. JbE
HTEBINARERORMEMEBEZES LU EFRAEEED oL EEZ ON D HEREE & U 2 ST %
ToTC. RDSEFREDE TCORBMNALBREREE KD, ThE NETS 71 —BFOLOOMBPETILE
L ThypomhZ 0% 5 4 (Hirata and Matsu’ ura, 1987) Z#RAUVWAERREATVWEIRBEE4HET S &
EBHIC. OBDOINREG ZF-IRD > 7B, QT —9HMI10KFBOHE. ZRVANBEREZNES S
T4 —ICAWST—4%ty b& L, ZORBR, HEHKII7I375HE. BRAREBUIIHI-net. [IKT. KET
95m. K-NET62tthm& R o7z, i, EBREUIPEH 1130862, SIEA 1149210 TH %,

fRHTICIEZFMTOMO(Rawlinson et al, 2006) % ALY, 1b#832.0~34.1°, F##129.3~132.0° D&% KEAHE
DTy RERAEO I RAE LTEAT-, $AEAMAICEL Tid., SRIF4AkmERRE L. BBASUNER U 7= EXfE
T, TNAEPHETILE T5FIARICkKMEEDOKRFE LT, FEEHARANDOREDRLEIT> 1=,

LB ZEPRS L USKICH L THRILICIT 72 TNENMILICT LB TH 2D, TNThORESH
DERICIFRWHISERICH D EDICEROND, BE. MEHEXLOETFEDRS 12~20km i IC X EDIC

AR PRRUSEDNELICER TR P EVWEE DT TVp/VsEERN PR /NS K223 Hm AR 5N T WS, Abe et
al. 2017)l&L ¥ —N\—EROERE L CEREFAEORIEHN 5. MEOTICSROBRERENFEST S L%
EHLTWS, NETF 714 —ICL2ERELEIE. Abe et.al(2017)DERICHIGT 2 EDEEZ SN D,

SRIHE L ATHEREBEDZ YN DR ZIRTEDEICLVEDDIFETH S, BH. SEITo>L b
EVTT74—BATIR, BERURBEICSY, ChULOSBEOTHEREREEZE2DIEE#T
Hol, SUFMRBRTIEZRLMNCT 2HICIE, MBERZBP LI TRAL, BARBEZLITFSI L
MUEEEZLND,
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BiEE BT — 9 B LUBERE T — 9 IR ZRMARFrEREMEESRE (Hi-net) &KL UEEEAHE
(K-net) ICABINTWET—492HVWELE, BLTRHWALET, £/ KRR, 128HFICLS
HEFRDOKRD—E T,
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Difference of attenuation structure between Northeastern Japan and
Hokkaido revealed by the earthquakes east off Aomori Prefecture

g
*Yasumaro KAKEH!'

1.4EK -2

1. Graduate School of Science, Kobe Univ.

BEARRAMTREBERORVNT L — MNEFMENREY 2, ZORRTIF2015F6R8H (M,, 6.1, RZ
66.07 km, LA\TFA R k1) &£2021%F78268 (M, 5.2, JRE52.5km, UFARY 2) D20O0EFEHRER
FHDTL— MERMEAIRY EIf, ZORBEORHEAREAND, BITICIER KR ZRMHFTATO

K-NET, KiK-netDBERHFEFE o7z, H(a)ld, 2D2DA RV ML BMEEIRIEOZAE (PGA) DZEEH%H
9, RILBATIE, RELAMEERBIEEMOFHEMIOATR SN, HIAITOMREREIZ/NS L, T
T idKakehi (2015)AMERL TWB LI, RILBXRMO2RTHABRBEE, 4L 5EEMIIIEEQEDE
B, SEIHEQEDEE (KL70Y NETIEFICQENNEW) HAEKDZEVIREBEERML, S
S ER DIRIEA S IMBI TRHI/NSLKARBZEICEEEDTH D, DL AREMOEMBATOSERERME
RORBOREIL, LBETERLCLIICESNS, =L, LEEDHZE, RILAEXREIFELRY, H@)ICR
5N LDICEEMAICE WTHEREMERDIRIEA /NS  RZBENEET 5, EAMICIZESILROER
DEENZITHD, HELWRTEEME EMAIEFRLTHY, ZOMEEIE THEERE EMiEh, HTE
ERENBMTHZ I EIAOLNTWVWS, HEERECREERBEDAR O THEEELEMT, EREOR
Mum,HMMT%éu%##b%f@@wﬁvﬁﬁﬁﬁrt6’tﬁ%ﬁﬁ%t;;r%%ﬁténrwé
(Kita et al. (2014), Nakamura And Shiina (2019)) . Z OFIEMAIDEQEEBDFEICE Y, FLBETIEAET
mMT%E%ﬁm%ﬁwﬁﬁﬁméw%ﬁﬁib,$t5$tMEaU@%&ﬁ%ﬁ$%mTolUM%A/
FICK 2 INERERKIRIE (PGA) OEERERRAZTY. B, BHb)ICRIIROERTLMICEBL, BER
TLAERTEBADT—9 BN TRLTWS, EBEDOFHME%ESline01 Tl, ERIEBED/NS WEE
RERZVHASAEHIREN’AREE L RI2FERIERETT, lineO1DEREHMAKRE WS CEROKEHF
FOBASR) &, BATRINEZT—9 Yy N2EDOHFTIRIEOKREZ WMIES %, IHIEEIHEMEITORED
INEWZ EICHBRLTWS, ZRICT L, lineO1DERERA/ NS WEAIRIE, S IC LROHEERSEAEA
DEFBICHIST B2DEHN, T—9ty F2EOHRTIRIENS NS WITIL—TE2RLTHY, ZhIFEQEDEES
ICE > THERDIRIENMBR L2 & 5B RE L TWS, line023dbiEE DO RIANEIAD S5 EIMENICIE D 585
THDY, BREORBIAN’BEEREAERMICAE L, FIMAIDA%A S FTRIEMIEEQEDEEIC L Y SR
EBENREEZITEEVWIHRTH D, R, EHREORMEZRTH, ARLEOBTASODERAIFAALTRIN
535—9ty h2EOHTREBOFREHNSWTIL—TELLTWS, —A, & L THRILABXRMORTENME %@
3%line03MIBE, HERIFMMBOSQEDHELDAEEIET DT, FEBIFIFEAEHERLAL, FhE
KL T, BREEREOHOBREOEAROENL, T—9ty h2EDHFTIRIEORZEWIIL—T%LLT
w3,
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Long-Period Ground Motion Amplifications in the Hakodate Plain
Based on Ground Motion Simulations Using a New 3D Velocity Model

RE AL SR ME. FE K-S HEBAL 2 —E SEMH. AR 8L
*Kimiyuki ASANO', Tomotaka IWATA', Kunikazu YOSHIDA?, Naoto INOUE?, Kazuhiro SOMEI?,
Ken Miyakoshi?, Michihiro OHORI®

1. RBREBFKMFA. 2. — M EEA IS HBIRIBHRA. 3. EHREMBEERRE FAHIFHEMR
1. DPRI, Kyoto Univ., 2. Geo-Research Inst., 3. RINE, Univ. of Fukui

HEEERISEAlZ 2 BIcm L, s L Lihe EHESICHIN-HEBERZMTHY, REFTHFOREK
&, WHTBCTHIHETHARZMBETICL > TERE - BRECSEhE OMBERIM R I TWS [XH - i,
1994] . B4 IFEERBHE - EEAE OV MDY THTF—<3.2& LT, LBEOERELEFICEL
T, MEEF~KEZOMB 7L M11FE (5ibR) 2XEL, BEORMNERERER [HHAH, 1981; &

B - fth, 2019] £4tt, HEFTHFO=RTREMBEEBESET IV AER L. HETHFOHBERIEE
&, KEMICITEFEEKICAN > TGRS ARZEEE LTV, BORRUFE=ZRHSAZIHBBOBE LK
FETH 3 kmTH . T/, 2016FERHEOHEDHEFH > Ial—Yay (K2Hz) 2752 &T, EE
BEETIDONR I+ —IVRAF v 78177 [BL, XRE - b, 2020, HEZK] .

HELHICEWVWTIE, HEITHAGMBFDOIENCE, KAEEPHRBTCRETIEARMEICL ZHEEHIE
EIND. BlAIE, 1968F it ETIIHERBEICARBOBERENREINTWS [1968F 1+
WMEREBEZEER, 1969] . £/, BbE L TOFEIHRZATIkMEEHY, KREMARE ELHRTEHEBERBDR
WIREEZBLTWEZ EHNS, RABMEFHICOVWTEHERELLPTVREBICHDEEZIONDS. AHRT

&, BARBHE - FEMR OV PTERLAREBEETIVICEDOWT, HETHICS T2 REARPHME
DG - BIRFFEEMRET L2, BRI BRIBERFEICRE T 2BEF D% K DR TIE, —RTEEDH R
EBEETIESEZATEEIND Z&AZ V. HETHZ X LCDENER S TRITRIZZE L TW A
ETIE, HMEBO=ZXRTHRGEICIZIFEBEERL TWHBEN’HD. T, ERE (SKR) ZIFTR

{, BHROREMEDICOVWTEHEEDTEZIRITIILR SR,

AFETIE, HEEHEISHIBRERNUBICRENAREREZEEBL, ThThOERICOWVWT, HER
) LHBFRMA LO2EY OMEEIV I 2L —Y 3y (ENE) 2#E2HEL, KE2RL2DLE (607

) 07—V IARI MVOZEMFEARZGFAEMEEFO 7 —Y) TIRIBARI ML ELTHREL. I THRERR
iR LETINEE, HEBEBEBOYMEEEZ IRTSEEE2.7km/sDEDEDICEZRALETILTHSE. 5
i, BER8T—R, BREI2V—REHRELLZDT, 2WTIT—ADYIal—YavaEwLE. &
J—RICDOWT, #HERMHY &R LOETEMEESD 7 —) TIRIEARY MVEEEETE L. REIC, £
167 —Z2D7—Y TIRE@EARY MLEEDOTET & HHBIREREE RO D Z &ICK Y, ZTOHEDOMEENIER
HHEEHE L.

A5 TIE, EHmAmIOARME (LEED) %D ICEIERS~6ZDMEEA LN 7. DB AR
HAOLIABRRLCT, B4R DEBIBENKEZ WEEIS LN >TWS. Ihbid, OB TEERENREF
KAB>TWRZEERIGLTWS., BHHIHWUTCIEEFOIFIFLEICBRERAE LOFEEIA LN > TV
3. Af1~2MIc s, THERNTHRYVEMLREEAFEARZEEDIC, WHEERELNKRELIR

YU, T—RAEDIESDETHEEMDOEIICADS. BN TORBRONHIZLEREILRZRKATO.3 (DFVY

2f&) &>t ZORETH, @REDI7—VIARIMNLEGFELTWR I NS, ASEIMELLARBE, A
HARICE > TRFEOMELFSHIEVWAEL 2D EHRATND. 2L, V< 600m/sD%ERhARERE
BEETIICOWTIRER I N T WAL, 20D, RRETIEH < T TSHEEG00 m/sDEEE LHEm TOHf
EFHEBERMEEERL TVWBRIEICERENMVETHS. RNEEIHETCOMEHTFHOSE/ICEWTIE, Xkt
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BEEBEDOBENLETNEICET 2RBCPHRESEERSNDE I EHNEEND.
B AR CTHERA L AZRTEBMBEREBE T T IV I XHBREENERMERMRETE [HABME - 2
BERTOT 7 b (EH25~HH2FEE, RRBE  RRAEMERRAM) ICLBHRTY.
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Joint analysis of receiver function and autocorrelation using strong
motion for velocity structure profiling based on seismic interferometry

*HhoT ZE'
*Kosuke CHIMOTO'

1. &FIKZE
1. Kagawa University

HTEERETIE, EMEICL ZPsEEFARET 220D L Y —N"—FREHI,Z L FEbhTW?
(Langston, 1979) , /NRIZHN(1998) Ik, HERMICE WV TEMMBED L v —/N\—BHICKL Y., HhEEB@AE
BELTWS, AKEELHBRTHFICEWTIE, PoPsERNEHY 5 (THRIED, 2018) . EF, L
—N—FEEN, HERTHEICLY —KREIhEZEDTHZ &N RENE (Tauzinetal, 2019) , %
NICKWERTSEICLZ2B8CHBEREHE L Y —N"—BH%*RAEICHER L@’ iThbhTWws (Mroczek
and Tilmann, 2021) . AL TIE. KiK-netAICEWTER S N/-RERFOL > —N\—FE% & B 2HEEE
HESFEL., ZNOORBEITICK VPR ESEEERBEDHEETI), £9. 2E—RITEEETILICK
Y, Bl P—N\—BEHEEFE L, TRAEICELZPsE#KZIZ. 4AMULTHRAINZ—AT, HEERICK
BPsEHURISHO0.SHW TEAIT N, I 5ICT.6WEE TPpPsEHEAEAIND I & &R L, I5IC, EF
HIC &K BPsEHRIE. AFHBEBOEMICE > TERIPZNETNIWULE 25D, HEEEICL ZPsEH
BIFENSICEZEIIFIFEAERONGWI E DR L, KiK-netBHICH W T, 2008FLARFICERI S 1
7=1000LA L D EERFEIZDOPKRE DL o —N\—FH e, LTHOECHEERZGE LKL, SETIIAR
% I\)l/a“\74 M=o %BEL, RREI-8HzD/NY RRRZR T4 VI EMIT, LY—NR—FBHICIEZELZ17E
2T B W TPsZEHR & PpPsEHUKR A BABRICHEEA T E /2, S LI ETEHOBESHBRERICIK. WIMICBWT
&%1,&’73 FEER T E 1z, I Bk, KiK-netlKEHDEEEEET IV (NIED, 2019) A LEEINZHDE &K<
Bo2TW3, IHIC, SEDL Y —N—FEHERRICEBITLIZE 2 ASpEMENIHEIRTE 2, LY—N"—FHK
IC& BPsEHF & PPPsEHE S S OB CHEBEEBO L THE NS Y AN—ZABAICL ZPREESHED RS % H
WT., H-kX# v 2 (Zhu and Kanamori, 2000) IC& W VpEVsDEE TR -7, Vsid@EICETILESH
TWaH, VpldEK ETMEEIhTWB Z Ehbh o7z,
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A theoretical basis for the applicability of seismic interferometry

*RIREBN. B2 E'
*Yosuke NAGASAKA', Atsushi Nozu'

1. BB BRI AT

1. Port and Airport Research Institute

Sanchez-Sesma and Campillo (2006)*%Wapenaar and Fokkema (2006) (321t 55 DI E 18R & BrZs 72 &
)—VEHERKU DT 2 -DDOMERTFHEDERLERLTWVWSED, ZI TIHEEBZBICOVWTLL DHDIR
ELVRETHY, TD12ELT, SREPEROIRILF—BEDI2(V,/V) RZEVIRENAVONT
W3, ZOREDZHMHICDOVNTIE, BEICEMBRIBINTWVWSED, KREALIREEINTWS.
Weaver(1982) I3 LBUKENS % H 5 BEHADICEAEBES #F OSE— MO EHNICE LW IR F— %5
DEOIRFEIHZEERELTWS., TDEE, SREPFODIXINF—FELIIZEEATE—ROBOLLEF LR
W, TNB2(V,/ V) ERBIEEHRBALTWVS. LAL, TRILF—BELH2(V,/V)  TRVREN S HH
L TRIGHIC2(V,/ V) e B2 DICBEAE— RAD IR E—SBABETHY, TOIRILF—5THmHIBE
MARKXEBZLADSEDL D ICITHN BT DV TIEWeaver(1982) IR L TWAa L., —7, Ryzhik et al.
(1996)*Papanicolaou et al. (1996) 3538 M F D RS EAERERAVWTESERELICKL 2SEEPRDI I
F—THIIOWTHARL., ZORR, F VY LARBEORTIIZEREICL YHBREGEICEDLST IR
F—BELLIEFRNIC2(V,/V) e B2 &R L. LAL, BBEREAPEEEROFEICOVWTIRALTS
SLTBETHDERRTWVNS. BRHRADHEICREE > HFRILEgle(1981)DHER TH S. Egle (1981)Ik
HRREEFO—FEMEEEZEZ, RIS A2 RABICEET 27 VY AREMBEODEREHLEE LT
EELTERLTWS., Egle (198NIC & 2ILEURENGDESRIE, Weaver(1982)IC£ 2 HD E AR KV BEH
TP T, T, REOHFEAZEELYPTWHELR>TWS. Egle (1981)IFEBREREICT V¥ LAICAH
TBEEBHPSER:, SPEMAERYRT I ETCIRINF—BEEN—EDEICINERT B &&2RLED, Egle
(1981) D" IEIC KD MEIF2(V,/ V) L IE b TAICER > TW . Weaver(1982)1d 7 DiE W & $EERE IC &
BZOTIEEBWNEEZLD, TOEBIZEASHER > TUVARLYL., ZZTAMETIIEBHREI EMERO T R
¥—®EequipartitioniC5 2 2 E A2 L UEBRICIEE T 22 2 BME L, Egle(1981)DRMEITH D EEHIHED
SEEPED T RILF—FMELLH2(V,/ V) ICIRT 5 2 & A#MBITMICRY. HE (3B BREICHEF N7z —ikeE
MEEL, REBIES VY LARMEEZF OTEEOERGLEE LTRESNDZEDETS. ERDHET

B, 947 (SK, Pi&) , BRBEF OEERIIEWICEHERBE 5. Egle(1981)DHKEFICENIE, D&
Z, HRARE CORMICEZE—NEHERYIRT I ET, SSHEPROIRILF—FEL (RET3) &R
=(v )/ (v V)TREND. ZITry JEBAKEHY OBEREANOAFPEOI R F—IINT 5 R4
SEDOIRIF—DHE, v BZOFEOEHBRIIEFZ2IRILF—DHTHS. v &y EHOWIAHAE
EZRLEFEHHLE— REROEETHS. FICRFRICOWTIEERRAICS T 2 REFEHD2EEZ ASHA
ICDOWTRER TR ENRETHY, BITHNAREIRINBN >ZEBRDIDTHS EHASNS. L

L, RERDZICIEY & v DEERERDNISEL, TRENERIFNICKD ZREE RV, AR TIIES
Egle(1981) TRENT WD ooy ;& v DREZKRD, INLHICDWTHEBMEMAZREREZTIIL
LW EBEEN AT CE A REBDESERVHTERES 2L, ZNH2(V,/V) bl e&RLE. &K
REHCE Y, BRREEZE DO—HABUERICE T2 VY ARTEREICE 2 RHGIEMERTFHEOERL
KBTI RIVF—BELICET 242 BT e TREINE. HHRECTORN EZEREIISREPRD
IRIVF—FBEICODWTHALMREH DI LICAS. BEHRE TORI /2 IFENELIC & W SPEH: & PSEIAE
WREIND ZEDNFENBRANZIALTHDEEZOND. - TEHHERALZE DI VY LREERICEWVWT
£REIGIT LRROLEREFE T ENPFTE S, BEERALIT TR ELZBEEDEROFEICOVWTHR
HETOIMBRELHY, THICDWTIISEDEREETHS.
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2016F11A22HEERHOHE (M7.4) ICLYEERRMTHAZIN
7o REHH D& R A

Long-period later phases in the east of Fukushima prefecture during
the M7.4 off Fukushima earthquake on Nov. 22, 2016

i g—"
*Tomiichi UETAKE'

1.REREAKR—INT 1 VTR
1. Tokyo Electric Power Company Holdings, Inc.

1. ELoIc

201611 B22AICREEHMTRE LAM7.4DME X, HEBRENKEL, EREZWV

(JMA:25km, F-net:11km) 7=&. EFE TP REABHEEIERAUS N, FICERIGEVWESRREDLE
BT CIEER6M A Rl L - BBERRFREN =KD ICERO b, AR TIE. EERRIICH T DEEHRE
DIEH/ITEB L. EHFTHAUIN-REREORHZIRELNMIT S,

2. EEOGBFMN

FBEERNOK-NET - KiK-netDiE#aRAWT, BHSHULORAPEERF EER L. EBEERMIE TORE
DIEBERERAR, BH. KEFHREFIEL. BRHSDHA TRadiall s - Transverse i ICZ# L7z, UDER
PICESNZEEEKIE. RBYOEHFISNEMBAMA. MEKELM, F@Y)., RERE TEHHIAIET
Hd, ENTOEREIE. 8LZ3.0km/sTH %, RadialfioICE BRBRENRO SNz, —

A, Transverse o KR Tld. BRIGAVBFEE TOIRBIEKEZ WA, EETEREDR WERFEIENERD 5
AN AW

3. BREEAVDREDEL

BHREICLVEBBERERBTITONTWSIRERAIDEHFZE5WVWT, LHFEELTORKREDORLZRAN
7oo UDFBDICR OGN BREKAFICOWTIX, BEEY ZREF XD EFKSOT0TDIRIEA PP REVWE DD, EA
REOEFEREWEE TRV, —A. LKEXANTOREREMRIBRA. MGRERRSE Q> TWEKEY
DEFOREF X, FILICIEY 5BFR L TIRERNICREIEL L TWS A, LPREDERR TIIERER DR
RIS R BIEWV. TDYH, BELRKFIBFRICIS Yy TSN TVWEEIICRA S, &

B, LAOBFERTIEEZLRFORIIRD Shew., REMMEST R (EEMR)[Koketsu et al.(2012) 1D
WEEE (Vs=3.2km/s) REZ2R2 &, REIELIEBRREFTTETRL, BERKICRHTT 2RICREE
HRBUSRS B2 TWD, BERIEDEVIERIIEDOMEICHEVTWSHREELND B,

4. P LA BITICL 2 EBABEOHETE

LEERBOBESRASRSRET7 LIBARERA L, BH6MICHIT 2 FEOEBEEREIBEL. HhTHEET
TIVD O ESINIZREFRE & ORIGERET Lz, LEOMTEEETIVIE, BIXRFDI-SHISIRER AL £
T (Ver3.2) IZKoketsu et al.(2012) DiEEDE (Vs=3.2 km/s) LLROEEEHAEDE, UDESD
N RIRZRT7 44— (FROER6R) Ity 7oV A@BraERT % &, IHAEE3.6 km/sTNG1EEA
BENSEELTVWD EFEMI Nz, EHEINSRAEROAMIIHNTCELRDT, FIFERAEINSEELTVS
CFfTE S, BEETILOSFESINRayleighlEERE LT 2 L TRERE— FICHBT %, KFEED
74— B ERWEZERIHNSIE. N2TEEOAALSIEET 53.8 km/sDEA MBIz, FIKAHE

iF, BREVIAERS>TWS, ROERAMICERT 2RBKSZHMEL TWDH, ZDRKIELove KD
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TRSHAE— RICHBT %,

Bd. MRBLAOEBISSR (F-net : HROMERAZST) ZAVWTUDKRADT L 1 @i &7V, AW DR
HDEEAEKRDD E3.1 km/sTH o7, Koketsuetal.(2012) DEFIEHWVS E, ZDEEIE, HROICHEIT
%RayleighfEDEAXE— NICHEHY T 5,

5. ¥&

2016F11H22HESEHOMEM7.4)ICL Y. BERRMOLFRAL TERA S N/-FAH6H DEELEBRIFK
BICOVWTOMEIT o7z, UDKDDEKUEIE. FIRBILBOSARE &EFESR WV, 7L A BN S

&, LEED CBEHZME) TIE—XREHET— KDRayleighign', LI TIEEKXE— N DRayleighlEH =ik
LTW3EEZOND, EERDOREEKOKESICEELREZTET. ROMEDOBERICNT Yy Tahick
JICRA P, PV BAKERIE. BRABLVIENSEET 2 —RESFHAET— RDOLovelRDOAEEMEATRE L TW
b, O—AIWGREDOENK - EREICIE. HTEBEOEEIFELTWEEEZIONS,

HEE
ROKBEICE 2BERAULHKEZEARLI L, BLTEHWALEY, (EFHBFERERMARA. IR
Fo (—R)EBAOHRRFRAM. (DF)BEFHEESMEIRESR, RREDHDHF).

2016.11.22 05:59 Fukushima-oki Mj7.4 at Hirono Thermal Power Station
Multiple filter analysis 0.02-2.0 Hz
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REM=RAFEINB-1R—Y v JICE T EREBERE

Seismic velocity structure at NB-1 boring site, Nara city

S ME LA ETS BEHEEL AR AR BA B
*Tomotaka IWATA', Koji YAMADAZ, Motokl SAWADA?, Daisuke ISHIHARA?, Shigeru OKAMOTO?

1. REBREB KRR, 2. () BR#IHILo0Y

1. Disaster Prevention Research Institute, Kyoto University, 2. Hanshin Consultants, Co. Ltd.

SHTFELY SFFETERL TV IRRAMFEMBETICH 1T 2ERNRBAESR] TIE, HBMET
ORBHORVEEETHAIOEELLEED TV, SHNTEEICEERAMITOSEHEMETH S FRATIC
MIT, RERHEBEMOEREZ TEALNIT ZAREN7TKMORITEMERES T o772 (XHREE - R
%k;%“ﬁ%ﬁ;zmm) BlEfHmE, COARAVOERAMICEWVWTEEIOOMDA—I)LATR—1) v
HERELE (CCESRIZE - REAEHEFRMR, 2021, =@AK - 5, 2021) . ZOR—Y VA% FALE
VSPEEEZ 517>, RRHBEAMOEEREICEAT ZBREBL

VSPERZEIIIPKEEIR CHEA V/N0 %) RUSEER CHERSKEERR) &, AP 3IHMIMEHR B Z1TV, PEK
USEDREBEAHE L. LPHESISEESMHS300m £ TCEMBIBTREAT> 7=, WERBTH,

5, RI300mETHOPERUSKEOEREBSEHE L. MRIBEEERWT, PREEL
1.8~2.0km/s, SEEE(30.34~0.75km/sIEI & & HICHIET 2 EERBEIBTONL. ZDRIXFTOR
FOERITICAWEEERTBERELIVREIEONRTVWE I EEhh o1,

REGEREL DS, K—) v I MEAOHBEBEREEE ITMNE20mEHEINTWS, Fz, BHFICIE, T
BEIAODREREZZONZENMBONTWAEZELS, TRSOBEEFIBELT, FEE300~520m DHEE
BTFHMOFEEO7 74 ERD. FEE300mLUEDPKEREZ2.0~2.3km/s, SIEEE L
0.8~0.85km/s& kb=, T HDEIF, FLUDOHBREVCHEBY TERIN TV S KRTEH CRAAM
BEEOENL LB /ETH o /2.

MAT, REOEREEELELHDED, FE2EMET, 1mEIHT, BT VICLBPRERUSKEES
ToTOEEBERAEDIT o>/, BRTE, ThoDEEBERVHERREESEICOVWTHEMNEZFETH
5. INSOBRPIOMADEEBETO 77 ILERVWT, REHEBERZMOEEEEET I (B

A - fh, 2019) OBELEEDTWS.

SE R

ZHNRE - BEEX - fHNE, RRRBNMETHRAEZICS IT2REM=FAHNB-1A—Y 727 0H%
Z, BFAthEFR %128&—7%1?(7:\, 2021

XERFIEE - REBRZ KA, REAMREMBTICH T2 ERMNARAESRND, SHNTEERRREE,
198pp, 2020.

XEBRIEE - REBRZ KR, REBMREMBTICH T2 ERMNAATEHN, SH2EENRRKES,
234pp, 2021.

BOEF - RHFAZ - EHNZE, RRAMO 3 RTEEEET 7/ OBE LKA, thEZHE, 125(10),
715-730, 2019.

A AR, FHIFEXPHAENFRMERAESTEZAER REAMRBRMETICHE T 2ERNR

RABEHA ICE>TRENELL, R—UYIERBICEAL TR, REMHBHEHEARGKBBROSHIEICKY X
L7, &L TRSHABLET.
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MeSO-netBAIEESRT — 9 NS T 14 v VICAH B 2020 EDEHBICH T 3
EEMEIL NIVET & ERWREE

Investigations of the 2020 seismic noise reductions in areas around
Tokyo using MeSO-net seismic data traffic

HEES. TR BT A BES & A B AL LB T —H R
*Takumi Hayashida1, Masayuki Yoshimi?, Haruhiko Suzuki®, Shinichiro Mori*, Takao Kagawa5,
Masayuki Yamada®, Koji Ichii’

1. BEMIFAT. 2. EERMMBEMERM 3. hAMENASH, 4. BEXE, 5. BRKE. 6. fAatt=a—Yzzv o, 7.
EILiEpNE
1. lISEE/BRI, 2. GSJ/AIST, 3. OYO Corporation, 4. Ehime Univ., 5. Tottori Univ., 6. NEWJEC Inc., 7. Kansai Univ.

WESICK > TAESI N2 EEFME) GHEMEN. B/ 4 X LT, BBEMR) DI5. THZUEDBEDIEA
BEELN X 2IRBFETHD SN TV, 2020F45E, FHEIOFT VA IILAEREE (Covid-19) DREZIL
RaZIFTTEHHHEIERINZBHICEVWTABFENZELKETL., BEOMEER R CER&HFI N/-MED
DIRBMET L2 E WS BRFEHIHFRATHEZCRESINLTWS (HIZIE. Gibney, 2020; Lecocq et al.,
2020) , BAERICEWTH, NHEROKREE - BVEBARICL2ALEREFSOHANE R % RIL
LEEBRDON2EABE TOMIHIREBOBETIREINTWS (Yabeetal, 2020) . I 5DLITHE TIEM
EDARY MVEEOERBPITEONREARBUEVNSHZEDD, REEMHOREBECOEESERIC. A
BOHEFEHOHERENBMAITTRIILTWAZENMHBLTWS, —A., EHBE A TRICYabe et al.
(2020) " RETICAVWAEBRA RO Z C IFREWABESMIICMBEL TS Y. AVWEEIABEROIATWSCZ
END, MBOLELEELES LETERNMATHo =D, ZOHEFEDHBEICETRIADIAE, Kaerp
BIRORKRMDAHEINT WS, INSEFYICEMT 327201213, SR, REBOT—YICEZ2RFTHPBET
HY., FOOICITHBOIRIBIZEM 2 BESNICRTEENIRBEE N HNIEENTH 2,
RRAEMEMBMICKYERES N, RE. BARERMARAICE > GEASI N TL B MeSO-netEiifl =
. HEHBERIOHNI00RICEBRINTH Y., ERCTHEFHOEGE RN THhNTWVWS, MeSO-netDiEF
F—FIEWINR2ERICE > TEBIN TS Y., BRATIET—9EE0EEL - WRIED7ZDICIRIEERZ 80
G4 LRTy TOIRBE DEDERE LTEHELTWS BIZIE, MEB - 41, 1990 ; MEB, 1994) , TN
O, WHADORBHAAREVWVEABEOBESEISEE T —YDREHNEML., RECLKBICETT 5 &0 FEN
H3 (FMA - /NE, 2000) , AR TIEZOHFMHICEB L. MeSO-netDFEHT—9 REDRKRIIZEL
(T—=9b83714v79) % HEILRILOBEZHNRIBIE] EHBT T & T2020FICH T 2 HEHRIBOHRE %
Bof, A, HERFLBIERTY D169 T2018F1 8 ~2021F8 8 DHARIICERR & N 7= E #2385
$FZAERWT, Covid-19BEICHD ABEEDOELET -9 RS T4 v 7 EDBERERIELz, KERTIK. &
MBS E2T—98F 714y VDORKEATEOREERBN T EEHIC. BREANREIN TV SHERDOIER
PEDKRE, SASEIOENMILART—4. HAXEBET — IR EEBRHKEOLBRTEBL
T. 2020FDEHBICE VW THBIDIRIBE T2 L5 LEREICODWTERT S, /-, FBARICE TS
RIBARY MLOBBE#BICOWTHHETERT 5.

BIEE : AHFRIE. EROMBFRES LUORMEIOKS HBDR] REFSICLZARITOD I N (KR
R:BERZHRE—M) O—RELTERLEEDTY, £/, ARKKXRTHIHRLITEL (BHXERFEM
AT DoIE. AARDER B2 L TERRIBEAWEZEZE Lz, AMROERICH Y BHERER
TR AT DMeSO-net, Hi-netD&EAIGESZZMA L LA, 8L TRBWELET,
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WMET7 L —Eet & ICKROTEEERD N SHE L ZMTLTEEFICES TS
7 7RO RE

Phase velocity of the Love wave estimated based on array-derived
rotation from the microtremor array records observed in the
Wakayama plain, Japan

== S b O - G 7 P |
*Kunikazu Yoshida', Hirotoshi Uebayashi?, Michihiro Ohori®

1. (—§f) thig thi& R[5 HRAT. 2. TWKRE. 3. BHKRFE
1. Geo-Research Institute, 2. Kyoto University, 3. University of Fukui

BMEMTFRICAVWIHMTREETVAERT Z2ERT -9 LT, HET7L—ZFEOERILCAVLSN

5, INETIFMENRDEZDEICLELS ) —ROMEREIHZCAVWLNTELED, KEXSEZRWEZZ
TROMBEELERB T DI EICE > THTEEETILASUBELICBETEZEPBEFING, STR
DHAEEREDHELEE LT, BERDZRAVAEAEOIRAREINTWS (FH - £M, 2018; Yoshida and
Uebayashi, 2021) . AR TIE I OFEOZ UM AT 278, L#k - Mk (2018) (IC&k W FMIILTE TEH
Bl NMET L —REDKERDEFAWT S TREONMEEREEHE L /<,

AR TIE, 7L—RBHEISOERDERKDDIEBICPDALEZATRT L —ICER/IETESLIICFEZUR
L7, B %l 27 L —OEESR (RR) P, COMENIZU,& L, Pi=(x,y)IC8 T 2ERIRICE T2 H
FOulRDIE, TEAROHOETA 7 —BRAL22RUBOEAZEHL T
u=x0u/dx + y.du/dy+u,

ERIND, COXENEORARICKH LIEY, FTHTRETNE, GLORHUDE & Fu,Z2H175H 25 W&
RINZFETROOLND, KE2ERDICHL ZDEHEETWV, NI MLOLOEDOERICH > TEEMRD %KD
co TOBRBLAFEEEREHFICERL, 841 MIBIFBEERRD ZRDT=, 556 NT-OERRND B DL
5, EREBCHEEERICLYMNBERESE RO,

MI|LEF iThN-WE 7 L —8AITIE, FF200~600MOD7R_E=AF7 L —rEVbSNni, iIHE
EEDHEICKILS, PL—RHA 5 —LYyRETTAXERD, BRRFEOKERIDREAEHEDRL
7=o

B & W B LNIAMEREE, 7L —$FREICIKELT0.5~2HzT0.4~1.3km/sT, 1F&A EDE
Y4 NTEDDEMER Lz, —fBlE LTIMFY A M TOERERalC <Y, DAY DOZEEECHERE%E (ADR
SPAC) ICKWUHELLEZ THOAMERE S, KIE -t (2015) LU zhEF&H LM - M (2018) I
LBELTL—RBHEERVEZKERDDOFGEICE Y KD/ TIRODERELLET 2E, ERET 2RAKEE
BTIFIERALCEN S LN, £/, EEBCHEEEOAN-KELY ERABAIOMEEREEZRDZ I ENTE
7=o

S TRUEEEEZRDIEYA FDIE, IMFBELUTIMAY A MIDWTHEIEED SHE L - A8EE & B
FEOIRTHTEEET IV SHE L ZBRUMEEELEK Lz, IMF (Hb) T, Eif&ESHBOMBEZEREIL
TR LED, IMAY A MTIERESAROSNKE, IMAY A MIDWTIERRETICISICRTZ2ED T
W
B AMRERAE - EBFEB) EEST OO0 E BV ABERMBEEEHREY 2T LDHE
£ (GEEES : 19H02287, K : LMEBEH) 0L 3, XHHNPERIMBER FhRESEET (20
Wb BRAF — MR ILAREE &) ICH T 2ERAMBAESRA] 70V bOT—9BLURRO—EEFIALEL
7=
SEXE KIE - b (2015) BEXAKSFEHE. L# -t (2018) HEITZRHXE. TH - £MK
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Fundamental Study on Separation of Surface Waves and Application to
Long-Period Ground Motions in the Kanto Plain

g Rt EM BERC. KB EST
*Takuya Sato', Hirotoshi Uebayashi?, Masayuki Nagano'

1. RRERXZE, 2. m#KE
1. Tokyo university of Science, 2. Kyoto university

BEN S 7ERRETEIME~9VSRADT L — MNERTOEAMEOREN BRI NS, BEREHFCKRE
HTOMEFHFHIZITObNTWS, ZOEEZORBPMEFOHEICEEICZRTENENAVLN,
A4 MNEBRMUBICIKEL TELT 2 FBOGERHEPBRISFENHO A ER>TWVWS, —F, RETFRIAD
HEFDBEIFUEAIBIET 2RI, COLIAREMEIHBEENEEEL, BBETI1NERARD I EIE, K
CREEEERTEIZITURETH S, £ (2019)iF, IRTEIEEREIRT Vo vILICEYP, SV, SHE
ICOBET 2 FEAIREL, BEINLHBRMROHBHBETIVIGERA L, BREFEZALETELONE

P, SV, SHiE DHBICK WIREEL, 7V vy FERICK 2 BFEOBEREDRIEA#1To, AR TIE. £
(201 TRINEFEEAWVT, BENREHGTORBOMOBEEAEIRT DL EHIC, IRTEDEICHK
FOBOR E BEEHAAL, TL— MNERINSEUCEREHICEET Z2RABMEES QRSN OBHICER L

T=o 2d, AR TIE, SHIR(Z TR EZFNLUHADP - SVIR(L A4 ) —R)DDBMDHICEB L, KE2HRHEDK
FRODAEFRALTWS, HDIC, ®1,2 alc i £II0, FEROBDAGIFEE A X —F L TKEARIC
—ERE CEET 2mEAF(SHE) & mPRE(SVIR) DR ENS & B EIRNICHER L7z, Z DR, 1,2 b,clilnd &
IS, LEFLETHRELCEIDPEBNM TN TWE I EEMERA LKL, JRIC, E3,4 allmd & OIS, BATHEE
DOFLERHD S RDARICED ZRENIFIC D WT, RadialAE, TravsversAREICIRIEE G 3 %885 & BRLIAIC
ERR L, BEDBEASH A7, B34 b cllRIERMNS, ZLVDREFROSNZD, BRBEE L CEBIDBELTT
HRTWBZENDN %, REIC, BREHFEFREHE L, RPEHTETI2XEETSL— MNEROHED
ARTHICS T 2HELHEFEICIVIHMEL 7z, BARTEHFOHBEEC- 7L — MEROHMBEELEZEEL /2
EENEMICIE = RITEDEKE(2004)] 5 FA L, ZTIISRHDBEAEMAAL, HBEETIVLIELET R THE
BEETIEFERL, BEREEIE_BOYHEICE#R LK, 7Y v RBfRIZ250ms Lz, BlELY, EEEHh
BREFME L UDB LISEMICDOWTKEZAEDOER ATV, RKXEE %ML 2EREM5ICTRT. T
&Y, RIBEHDOERICH LTI, BAREFTRELAYY —ErE# L TEETZ &9 n ok, HDER
ICGMTARMBESETIEZE X L
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Equivalent linear method with complex frequency for site response
analyses to near-fault fling-step displacements
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The equivalent linear method is commonly used for site response analyses in engineering practice.
However, it cannot evaluate the displacement response of the ground subject to fling-step displacements
because the fling-step displacements are characterized by non-zero final values, making the application of
ordinary Fourier transform with real frequency inappropriate. On the other hand, in seismology, the use of
complex frequency is a well-established technique. It was proposed by Phinney [1] and has since been
widely and successfully adopted in computational seismology for the calculation of ground motions
including near-fault fling-step displacements with the discrete wavenumber (DWN) method [2, 3]. As
pointed by Wu et al. [4], the use of complex frequency is essential in avoiding the inconsistency between
the theoretical and discrete Fourier transforms when the DWN method is applied to a displacement
waveform with a nonzero final value. Therefore, in this study, the complex frequency was introduced to
the equivalent linear method for the seismic ground response analyses subjected to near-source fling-step
displacements.

The newly developed method was applied for analyzing the recordings at the KiK-net KMMH16 vertical
array during the mainshock of the 2016 Kumamoto earthquake sequence. The vertical array contains two
acceleration sensors on the ground surface and in the borehole at a depth of 252 m (NIED Strong-motion
Seismograph Networks). We adopted the soil profile including the PS logging data at KMMH16 provided
by NIED. We also used the density profile re-evaluated by Goto (Personal communication). Moreover, we
also adopted the nonlinear soil properties at KMMH16, i.e., the stiffness-strain and damping-strain
relations, which were again estimated by Goto (Personal communication) based on Ramberg-Osgood
model. In the following we will show the results for the EW-components. Based on Boore [5], the
accelerograms were integrated in time domain after a baseline correction and the resultant velocity
waveforms were corrected by subtracting linear functions. Then the corrected velocity waveforms were
integrated again in time domain to obtain displacement time histories at GL-252m and GL-Om. The former
was used as the input ground motion for the equivalent-linear analyses.

Fig. 1 showed the results. Fig. 1 (a ~ ¢) shows good agreement between the synthetic and observed time
histories for acceleration, velocity and displacement, respectively. In particular, the agreement is excellent
for the displacement waveforms including the fling-step as well as the initial vibratory components. The
maximum acceleration was underestimated but the phases were reproduced very well. Fig. 1(d) shows
that the agreement between the observed and synthetic spectral ratio is excellent especially for the
fundamental mode. Fig. 1 (e ~ g) show the peak acceleration, velocity and strain as a function of depth.
The tendencies in the peak strain in Fig. 1(g) is similar to the results by Suetomi et al. [6] in a sense that
the maximum strain occurred near GL-8m ~ 9m, even though different soil models were used in the
analyses. The maximum strain is approximately 0.6%, which is less than 1%. These results well
demonstrated that, the equivalent linear method with complex frequency is applicable to seismic ground
response analyses subject to fling-step displacements.
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Fig. 1 Observed and synthetic time histories for (a) acceleration, (b) velocity, and (c) displacement. Also plotted are the
(d) spectral ratios and the peak responses along the depth for (e) acceleration, (f) velocity and (g) strain.
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Seismotectonics at off-lIbaraki region identified from dense earthquake
source arrays and dense OBS arrays.
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We determine the first P-wave tomography of 3-D azimuthal and radial anisotropy of the Cascadia
subduction zone by inverting a great number of arrival-time data of local and teleseismic events.
Fast-velocity directions (FVDs) of azimuthal anisotropy in the crust are generally trench-parallel, reflecting
N-S compression along the Cascadia margin. Radial anisotropy (RAN) is negative (i.e., Vpv > Vph) in the
crust and upper-mantle wedge beneath the Cascadia volcanoes and back-arc area, reflecting hot and wet
upwelling flows associated with fluids from dehydration reactions of the young and warm Juan de Fuca
plate that is subducting toward the northeast. Trench-parallel FVDs occur in the subducting slab under
the forearc, suggesting that the gently-dipping slab may still keep its original anisotropy produced at the
mid-ocean ridge and modified at the outer-rise before subduction. The slab and subslab mantle exhibit
the same RAN pattern: positive RAN in the Cascadia forearc whereas negative RAN under the Cascadia
volcanoes and the back-arc. This feature suggests that the slab and the subslab asthenosphere are
strongly coupled, and subslab mantle flow is formed by entrainment of the asthenosphere with the
overriding slab. In northern Cascadia, NE-SW FVDs occur in a prominent subslab low-velocity zone that
also exhibits negative RAN, reflecting thermally buoyant mantle materials derived from nearby oceanic
hotspots, which flow toward the northeast and gradually accumulate under northern Cascadia, resulting
in decompression melting.
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Triggering mechanism of volcanic eruptions by large earthquakes
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