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On spatio-temporal variation of seismic velocity change associated with large earthquakes
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FUSHIC MBEFRTHELI-—FRFHECEDE, MELANLUBENLE (CHESTOMERREEZ(LOZE[D
MERARDCE, BEA—XIWEEZERBLENEIS D —2{T50EBNRHSD. I—FKNAEHYT D EEHEEE
(CHUNTIE, BREN—IIVOHERIMERBRELETIVICEDVWTITON, 2RTIUREABELETIVICED L
E®D (Pacheco and Snieder, 2006) , ¥LEIETILICEDVZED (Pacheco and Snieder, 2005) , ZEHEL
FTERUCESERRICE DV ZE0 (FIHE, 2007 ; Obermann et al., 2013) HEMNINFT TICERRIN
TW3. AR (2015, MEFR) TlE, RMEE (3R7m) DIURELBELETIVICEDVERED—IVEFHTE
(CBHULRZ. LML, CNETHOERLIIIRTIAS—HORMEHCEDIVNTHD, RINIVRTHDIME
HDRIE DA NDEENERNC(FASHTIEEL. 2T, RAETIE, RTMIVRICEDKREREN—X
JWOERILERIBLE. ZOHE1BELT, 2RG—RBEELETIVICEDE, BMERAOBELILRET O IZE
RIEDVTHETS.

REN—XIVOEBH FHELE THEOSNLEAURERICDOUVT, ERFBEIZICHITDI—ITROEEHOIZER
AR FZELRBR, ZORERLOELEHDIBAOIO—XX (WEFKREDOPEH) BtReE, RE
N—XIWVENUTEEDIFBDCEMRTES (& xld, Pacheco and Snieder, 2006) . RREH—XILIE, BR
BEZICHET S I—STRDIRTORENDSS, MERRENEZLUCEBE BB UCKEENETESNEIS
ERITEDEMBRTSE, BEEOEHIIRINF—EBETERIND. AARCTIE2RTTHEBEZERL, TRV
F-BENHECIZ DS —ENES 1 RBELET IV (Kopnichev, 1977) EHWTEETS. 212U, B
S—RICNT BRERE N —RILOEHE(E T TlcPacheco and Snieder (2006) (CKDITHONTULSD. CHICHL
T, AAETERD RIVEADILERETSORAFH LV, CCTOMMBEDRT Y RE, RO RIVEOBRDINDD
BETOBRICE, IXRILF—RFOETAACIREIARAZEE X, REKBAZKERD ERERDICOEBTDE
WSEDTHSD. HIZRE, PROIRILF—RFDBES, REAMIGETAAE—HRL, ZOIRILF—EIRE
HEDOAARKD2EZE AUV TKERD EFABRDICHETSD. SENOBAE, REHBAISETAAICERTS
EULT, AUKIREIBADABRKD2EEZE AUV TKFERDERBERDCHERTSD. COLSHEEXAZALD
&, PENSEDEESH—DRIFUNMRRIEVWEVWSHINIEHDEDD, ERODINS—RKNES 1 XEEE
FIWEDUILRT BE(IT, BRED—XIVERDCEICEBTNICERTEREMDH oz, ZORER, KFE
B ERBERDETIE, BREA—IIVORBRBEDCEMRBESHICHE 2. TFNCIEU T, MERRE
DZEBEACICH L T, KEORZERZOZLDERBPBIRENRFEEKEND & L TR TIERESD C ENRD
nofz. CNSERERDINS—ROMEH TII/RIENDECET, AAEICLBDARD ILEADILERIC K

BAEHEHMRTHS. —AT, ANSF—KORBEN—RIVICRSNEEREGBARD2INAICENSHOE—D
(&, SEOART VEOBEA—RILDBZEICEHRBTES.
FEH

AHRTIE, PRTIRELFBEETIVCEDTE, RTMVKOBREA—RIVEFICBH L. ZORBR, X
NS—ROBEA—RIVERBEREDIARD MUKORBREND—RIVOFEBRBASHNCE >z, SEBHULREA—X
VIEHFMICRIRTE B RE—DDAVY Y THD. SBEDEICLIBEFEREERAVT, BROMRIE
EHTUOKFETHS. SEDETE—DDENDE—RFOFBERELUCERELENDTHBM, WiTL
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I RO PREBEEORHEFRE FAC (I TKOREEE SV VI ITEICENEETH D, HIERIIHTD
HERNZ@ERT SBRICEMEC UTHBRER >THD., NSRBI ZEERETDIV—ILEED DD (f
Z (&, Yoshimitsu et al., 2009) . CNETIC. MIRDMILE (CHVTHERFHENERAIN, HITARD
ZECHETI DHEREREDETARBEINTULSD (FIX(E. Mainsant et al., 2012) . ULAULEMRS, Ch

SN IFEERER I—F 2T U TOEBITHD. BESAOBIERRENZELE— K THD LR
EITBEH. TEDKOPEENEE UTLBIIORFEICIEE D TULVEL,

ZC TR CRESHA n DIA) OMTEEZIEEL. BENLELEZSV Y IEHS DM, BRI
RO DKRIHEBICHIEETZEREB L. BIERIZRMMATAITRD VY F XD BREREREADM I RD O —
DEHAYIRELUTREELUZ. COMITRDMADOKRIFRICHVWTITEANRR SN, HITAKAETEO F
Iz, BEEDRAFMEATULDCENS. HIITRDDBFEZDEDEEHL (CH 2 EMEHRIND,

WERFE(E 200 Hz Y FU VO THEGERI NN EEHNSDT 11 X &IRX BEHICIFEFEOERIEENA
BI D, TLC. FEET—HI(C1 ms BRBOITS1 VEBERLUE, COREZRIBRCTL T, BEREE
BCECHBRERZAELRDr R ZVJMBERUZEC S ERR 1 BUAROEBICSVWTERO
E—LYREIIrXERE LUz, SB. COT I 1 XDBRAPRKEZILICDOVT) 1 XOBRZILEZRL
HORSEMESCIED>TULL,
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FE, MR T -SRI X7 LONBYGICHE > TEIRT L X M) —AROEBROEBRICH FTEFIRT X
FTLEDESIICEZRAMZARORENTEL LD, ZHRLREEREHB LIRS - BIFEESE
TS NEEBNERLUE, COUEERAABERT —S(CNIBIBIFNET ST v —@iFE. LEXT—ILD
HBERERICEADIERERODREBESHETE(ICIBMTH M. BEULLETS LT, BEERINIBEREICZL
< MANSBONSZIZEREBRE DRBENIBREINTE 2, EBE. Full Waveform Inversion(FWI)DiEH
[EKDT. BIRFMET ST v —fBREXNLEL T, EREBENIEE M SEREREBHROMEMNAIEEE &
D, HET. FNLICK > THESINEREBEEANE LT, EGRIFEVIIL—2 3 VERDRERENE
RS T 2B LT —INDEREFN. BZIREINTUD, —FH. AREMRUESELE S AERRIC
HITEIRFEMERET —FICDOUVTIF. REK. BIFSERFERUOMREAHEKEOSH., REESDAR
BWAIZ(E, A X—IVTRAOIBE 7 IV IEE. 5(1CE. FMRALEESD. RERRUZRHAL AR
VZANAA—ZFLLDREETEORBENHZ . FNIBFTOANT —S RIS, FHLERETREEIN
Do AAETIE. RERBEDOMPESEETDOH TIIRENSG o IZFEIMRREE SO T 71V VI DVT. AIE
REBSEOHECLAERESURMEIXA-IVIOREEENE LT, BIREERERIRE L
MDRS(Multi-dip Reflection Surface)ZZESWHRBILESUNIE. S S(ICIFRKEAAEESTINIICK > TH
EINEREBEEHIREE LERRTEEVT I L —Ya VAEBEOBERAYERES Uz, ZOEBER. FNIRRICH
WT. BRONEIME. TEMRUBEBEEREITIRADEBERGIANT —FICEEND5.0HzZUTOEEER D T
HBDEEER U, . BRICH TS REBIBRBERET T —IENREBFE LT, SRREREETEBHRD
BENEEMT D EH(C, HESTNLREBEDAHLEEFHRIEA X —I VT DEEEICDOVTERE
To1z,

F—DO—R:DJWDI-TaVNR-=I3y, REEE. REEHERE
Keywords: Fullwave inversion, Velocity estimation, Reflection seismic exploration

©2016. Japan Geoscience Union. A1l Right Reserved. - 55528-04 -



SSS28-05 HAMERSER S EA2016EAS

7I3aAVRMET ST v —EBREDMEREREBENDEA
Adjoint tomography and its application to the seismic wave-speed structure beneath
Japanese Islands

=17 B2
*Takayuki Miyoshi'

1. BN ERRFEA B FEAEREE

1.Japan Agency for Marine-Earth Science and Technology

2—NR—OVEB1—5NHREZEIH - T, KIBEARENE L I IERMERIEAENRTHREE LD, BB
HENERICED CRE VYN—Ja V(X > THEKNEIBEEHE T S EMAIBEICED DDHD. 7Ia+r
VEREISTr—E, JAT—RHBICLBIREMBE I a1V REBICLDIEIMBEETHIEI L
T, WEFRREEBECEAIDIETIVISA—908E (ZXTrvrcN—X)) EBdc=ZfALETY
N—I3VET (BIXE, Tromp et al. 2005, Tape et al. 2007) , 7733V ~EHE(IIBREH & SRR
No@BSNBI=R T v v ~OEREE EREERHE UTEAIRICER, SEARNSKEBEESAEITSC
ETHEIND. REBTELEDUEEICL > TREBEETIVETHL, SAKE CERBEEO—BREMN
SFEBFETEODRLUENTS. 7IaqrYMEISTr—&MALRMTESHEREL, AV IAILT

(Tape et al. 2009) , 7—X =77 (Fichtner et al. 2009) , 3—0Ow/R (Zhu et al. 2013) , 77

77 (Chen et al. 2015) FEE[RICITTHONTULS.

Eﬁﬂ%@ME&EFﬁL%TwH WERERNEI ST v —ICLDRERER—XICLEET IV, HES
EHEREISCEZBNE U ERIZRMARAE/ \ Y — R XF7—23 > (J-SHIS) (CLBEEEET LM
HIToND. FIBEFHMENEBRTIRIENELS, BEFTIIILHFECHBONTTBRERS LIZEDON
R=XEFOTVS. EES(E, MESOBREFHIMTEBEEZHESNCIBCEZBRNELT, 7Iar
VhREIS T —EAVWTCHAIBEDEE = RTHEREERBEE T IVOBRICDIEATVS.

CC &, FEEtEENSRE UTHERIMAF-netiC KB LFEMEREZAVCTIar YR EITSTr—(C
KO CHEREEBEEHELHZERNTITSD. TF, F-netDASOTCEDE, FEDS/NARFL
M4.5-5.5DME4EERME L. BENZMERE, KEFIL—hETrVEVEBIL—FOLATRERELE
TU—FEMERFEAET, BOTL—FAMEREZ LY. SNEVDTL—NERTHI AU I 4ILT
DT —2X (Tape et al. 2009) &£EDT, WHAHCHEDRVMENRZ LS, EFIVIEEERVGAE CHK
ET23NENHSD. ERBEI ST+ —TEFIU (Matsubara and Obara 2011) D= RITEBSEMHETILE
L, BUAERDG, BEBELLORETIMMEAND I 4 D—RETFIar Y LEtEEERLUL. K& X
RO RIVERE (e.g. Peter et al. 2011) TEMUZ. FIHHETIVICH TS EREELDBE(S2.60TH

3. KEESHEEIRIVE1—STEML, 1D0OKRE(F4,000/) —REEEELR. 1V —I3aVTE

10- 200 DEFBTCADOREEERL, ZOBRZEFAL TH-200W0EECREIDEERLZ. MIHEEFILICE
ERAMCHZDBENEN 2, BRBEEHRLE UTZFRS 5knE COMEE CRMEE(CHY T SEREES
MEESINCED, FEHEEIANSFICH I BEE THFROBEREBENIBEETILL D EBEE(CLDE
E, SEEEIRATIEEE<ZEEINC. XASHZERLLOREHE, HETILCYHEROEE, &
BISEADENC EICLDBERLNER, FEREKIMRDBZBVLENREZS5SND. SEIE, EEICNXTE
BEAMEIC L DT —IEHVTEEREEICIDEDFETHD.
AL, HPCIEEE OO0 S L (DB 3) [R5 - BKICET SHEREEFE) O—8& LTIThnFE L

. WERET—9 (SRR -netDEREFR, 58— RI(XSPECFEM3D_CartesianZEMAL X L. KAUSTD
Daniel Peter BLICEFBELIX VY REWEEETELE., BLTEHWZLET.
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ZTaL—YarvFEENRR, EENLEBETTILOER, ZU THERBAOELLE VWS =ZENDREIC
KOTC, SHOMERIGE =1L —2 3 VIEHENEBRRE(CSERTESLANILIGELDDH .
COURERDT, AARCTIEMERBRAEICS FIHE =1L — 3 VOFAORECHEF, CNET
A==V 1—9LTHREUTCEEMINEDFZI - ROMEZRARICHFZLZIFIC, ¥
Sa1L—Y3avOEMARTHELL TERBIEZR D LS TI-ROEEMNERIFTETL, NDKDLELIEFTH
ErgELE3 L 58ELETO .

STEJ— RO

AR TR LU CENECEDCWIMEREGE =1L —T3a v 1—R(E, BEOREESEE —MRIL
Zener kA E T ILE AUV TRIRT 34 E, BREOABERBET COLFEMMESZ I SO OBEMEE
MEHAL, NDOX—NR—2VE1—-5(CHIFTRIMIEFECL > TZDEEEUREERARICESITHI LD
TEHDENDTHoIZ. LML, BHELDREELTZOI-—RAZINRIVOAER T —F 70 F v (R
LTHD, NAMMECE>TUE.

FC T, EARTHLK TERBICIRZRB LD, COOI—ROIRANLGHRIEETOIZ. BARELIZI—RIE, ABD
IRSASCIHU TETE AT OEMSHER, IRTEETTIVOBEER CMEYL, KEnBs iR Bz —
BLTITS. EFTILOERELEAEY 1 ADEBES LCWINBMNDERLLE (EFTRTAN/IIS XS DH THIEITIAE
THH, RRIE UL THABERI—REEBLETDIUNEILEL. FTfz, ANT—5 LS TEETTILDOEFP
HERROBUEBZONEBELIEEEIRTHEI-RICHEELTBIEICL>T, MEBOEIBENKIBCER
Incunsd.
AI—RETHIVSEERTEDESEETON, BE - REEENS DEEZEZRA(C DL\ TEGauss-Kriger®
FAMKBEZRAGTEI-RICRBEINTHD, EFRPHASRMBELE DUEBBRIFEBERENTITEX
BCENTETD. MERREBEICDOVLTE, BE - BE - BREADEINSHIEHRDREAERH CRIRE
SNERBEBEETILICKDRIND I XN TAIEBEN S, BEMICIEEEZRZIDHL, 71U ~EER
DEDBFICEDBEREEBETETIVEERIEZICENTES. BERICDODVTESTEIIZILBEICEGT
TBLOIE, E—AVEFTFVYILTRINBZIREROMIC, REANER. EE - ERESHEDZHDFE
ERASNRIRAAETH D, HREEE BV TEIHOERERMUENSDLEEZRICETE I S6reenfa%
E—REEELEZ. CNSEMFE—RDEEE, IRNTANNSAINERL(ITHETETS.
MERREBETT IV Fv Iy ay hHNEENERIBRER S AL DT 71 IUIC(ENet(DF &, HHERH
HBALIESACT A=V v hEZNZNRALR. E55ELEDNTUVSEN - A8V —ILEELC THES
MEIZAZFTACHECHFEVENDTHD, 1—H—(CE2>2TIYZaL—Ya VEROEDIKLWHRRRICHES
CHIfFEIND.

SEIMTEBEETIVICEDEHE

BHRLZI-REAVT, BATESIMTRE UM 6-6.5OMMEDF-net X Z X LBERBVT, LEiEhE
REDASEROBRAESRBC. V=1L —T 3 VICEF-netDIRTGEEBELS VICEE 1 K TEEETILE
BV, SRRREAEESROERINEZFS UCHEERRHZEL ERE—REDFMET /2.
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1. [FU®IC
T-phase& (&, BIHEGBE I DIMERICH VT, PROSEODENS T o> EENTEIAINDE 3EE
(Tertiary) OREEL. ZOREBIIEREL.5 kn/sTHBKPZELET IHFERCTH D, BETOERN SHEH
SNEPESENBER CPRICEIRL THEKAANARL., BHEBERCLARNERDRT CETERIN
3, TNz, BEROBELICBEEERINAEFEET S L. PEAERAZRC LI <EDT-phaseDFEEERES
FBDEHFHEINTULS (Johnson et al., 1963 ) o —/3 T, FEDLLEBHNF SILBEMAE T TRE L HEIC
HUVTET-phase NERRITNZIREESH D (0kal, 2008) . T-phaseMHEA(CEET BBRMAMELITULD, F
Jz. T-phaseDIGIEBIR(CH UV TIE,. BAKFRDSOFARF 7 R JL(SO0und Fixing And Ranging) & [EEN BIERET
[CPEMNRS Y TEINBCETEMETHENDIEVS AN ZILRELSNE D, BEMEOSED (F
1) TOT-phaseMRHFICDVNTEHELSFHARSNTL'S (Obara and Maeda, 2009) , AFFETIE. CSUTkE
HBKPZE(LRET BT-phaseDFFEE . ZOREDGERIECDOVT, BEMES CTHAINIZT-phaseliFE it
ERIGREOLRTTEDEY =21 —YavICEDEULLBEI L,
2. BEMESHC KB T-phaseflT—5~
NLF vy AHEENSTY 1—Iv VIAIBMATHRE U, FI14~62 kmD18EDMECDVT, IEXFEFLE
[CEREBESINLFEEREMEST (WPAC) TR Nlz. EJREERE788~1899 kmDIMEREET—FICES5NSD
T-phaseDIFIEE Tz, MEBETRRRICT L T2~8 HzD/N\ VY R/ISR T 1 ILIEDF. REREWDRUZ, B
BIRFEZNZNICHEVT, PRIZIESERORKIRIBET ) —VS1 X UT-phaseZ LS & T, VI
Fa1—RICKSEUT-phaseDIABIREZ AT, 3RDERICH(FTBT-phaseORKXIRIEZ KHcE B, %<
DMEZRICHVTSEICT L TO.2~ 1 BEEDKEIEIRBE T DT-phase RO SNe. NS DFEFEIIHHE
ETHmIFRAR <. &mX1899 kmDEMEITCIKIENDICENERTE L. BREBIRERBS. LW<DHD
(GRRRERIC DU\ T, T-phaseDIRIEE BEMEDBRICDVTRARNZER. ERE LOBEEERNARET . ER
REREV TV BIBARIFEBUT-phaseNEN S C ENERTE . Tz, ERMEVE ET-phase DIRIENE
<IEBC &N, GRERICEBLNG BIBE(C(ET-phaseDIRIENSEE D C & ERRBTE T,
3. WERGEI=1L—T3aY
BEMEST CEAI NI T -phaseZ BRI 20, 2 RTEMEICLBDMER GBI =1L -3 VETT
0\ BEMEZ T ORIEBEDTECDVWTHEAL R, FT-phasedFEE(CH (TS BEMENDEEZR
ST BIC. AES kmDESTLBEBROETILE .. FEEE100 kmTACEMRO kmM 55 km T B BIRRITLEE
ENEFDODETIVERVT. MERGEIZ1L—YavET>k. BETOREREEIE (Sereno and
Orcutt, 1985) [CLBMBBEICLDEXZ. BKPOPERERE(L1.5 km/s&ERE LTz, SFEST33 kmD KB
DHIEICDVWTEIKEB HX TORERBINEEEETE Uz, TO/BER. FESBETIET-phaseldFH4E LF0)
M SBEERNERDETILTIRIKIRIBODT-phaseMSEDEFMEE U TNz, XR(C. BEMERIIMI TERED
BEMEOMME ANLZETIVEBUVWTHEZTOIZEC S, T-phaseDIRIBIZETFTIFE D SREDAAR (S HHE
FECERISE W T-phase DIEBFNER S Nc, MfR - VYV MVICEFRERAIEBEZMXZET IV (Kennett
and Furumura, 2014) Tld. PRESHKE (Po, Soi) DMKEIFRIEIR LDz, T-phaseDFEFIC(EH T DEM
BENEh oz, > T FHEEREDT-phaseDEMICIE. BEEMNEMMNZSUBEMEOFENE LKL TL)
BCERDMDZe CHEFTIVERUVT. BRMARVZET-phaseDIRIB(FMEDCEEI=aL—Tarynms
BRIz, RIC. BAKBICSOFARF v RILHD /1ELD 2 DOEFTIVE BUVEHEBRELRLIZEC
3. T-phaseMSOFARF v RIVIC kS w FEINBCET. BHEBENNSKEDEMITIENDI EEER
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NILMED T Y AO—FEHNSHEST NS NLDOEEL - BEEE
Scattering and attenuation characteristics at active volcanoes inferred from envelope
widths of volcano-seismic events

R Br ORI DUZFr Yl BIE B &8 ®E. OYRIs I3/
*Hiroyuki Kumagai', Crisitian Lopez’, Yuta Maeda', Hanae Morioka', John Londono’
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NILE—RRDMFRR(CEER TIEBICBOABEME R DO ENSNTULD, AAERTIE. COXDEANLICEH
(TRIREEUELSDIHELS LOBEFUHEHE T SMHIC. MUMMED T AO-FEEZRVZFE
ZIREIT D, COFECTE. BHARKICHS I3aRARMERENDT yRO-TFEEOE—IikE (A) & TV
NO—-FREDEEBES N SRERRE (1) ZHET D, RERBEE—IREDLL (I/A) F. ToARO-7F
WL U CTEME =AM ERET & HEODMGREOH¥ED EED, €T Cp = I/ADWSEESINSpETL
IRO—TREFEERT Do IRTEHHEBRE(CH (T IEBIHHELERNDIOLIEERTN (Paasschens, Physical
Review E, 1997) (CEDK & ITyARO—E (p) (FEILEURE (90) ENEEB=EER (Q) DORE#E U TR
EEEBICIMARL. —FEBTRD L. 0B VMR ENZENAZTVEE @RS HEBBEFEETRT, TJrUEY
DS — VXL KBS HE (Kumagai et al., GRL, 2014) SKXTIOVETDOR/NE - FIL - Jbr XN
DIEEFEMEC DU TS-10 HzOBEO T UARO—FREL DV TpERDEHER. (5D EHBDIED

D. 1~SHWNEETEME EEICHIKIT DMERARESNIZ, pE ARV T IEDBERERARCECSMAEIC
HEERESNEN DIz, CNIEpMEERIEICLK D TREO>TUVBCEERFL TV D, BEHEARERNEMAL)
TpOFERZETOIEECS. Q = 50 BIRET D Eg0DFEETH D FHAERTE (10) (I 500~1500 mEHES
Nz CNSOEEEEETHRENSHBOXNUTHEESINTULDIBEEEEENTH D, TS5ICCNSDEE B
VB &, BHRIGEARIANSHEIND T yRO-TFKFE. ILEARRICHESFMERLUIZ, 5—ILALD
HECEALT. BRUBMNAEEL TLIERD ARV LOpEELLRLUIZEC S, AUBHARTERED TRy
MESWTERBKRDEREESINTUZM, g0EQZEZEBNIC—FEERET D ETI>IRTOERARDpEE
BT B ENEREN e, F/eKumagai et al. (GRL, 2014)(C K DEEINZSY —ILANLO BB E K
IRNEBR T SERREICEL TE. RHICK > TELESpEREEINLE. CNSDBRIE. pHRgdd KTQDE
FEDPHERMLUTVBICERLTVD, AAEDRERIE. AMLMEIED T > AO—FENALOEE - BE
MHZEEETS/NSA—FELVLTERTESCEERLTULS,
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NILEH IS KEFEHEH : SFBRMEREY =10 —2 3 VICKBSRE
Isotropic radiation of S waves at volcanoes revealed by numerical simulations of
high-frequency scattered wavefields

*HE =mE. 8D B2 sl A
*Hanae Morioka', Hiroyuki Kumagai', Takuto Maeda’

1. BEEAXZFAZRERZHARRL 2. RRKAEMIR
1.Graduate School of Environmental Studies, Nagoya University, 2.Earthquake Research Institute, the
University of Tokyo

XKLFBUVWEREAIEBEE > THD, HERIIHENOEEE M Z(TTLEI S CERRSNTUVS. %
<ORUTES EOFRABEBHRORE (CED VW eBERBERREZ AVCERREE (ASLE) AFIFETTL
3. S HOFAEHE, BELOMRICK > TS ERF UMRE /IS — Y MENIRIBHDERED H (THKZFT S L)
SIRETHSD. Kumagai et al. [IGR, 20111(&, SVAH LEARBEREZRAVEGEEZ10—Tavic

KD TCANWLICH T IHEBDEETARTEN, BHOSNAWCAIERETIIASLENERTE 3(FENEHFHiEa
[CFEST, S KNEFREHDIRENKIELICER T INIEFRATET LN 2. ZNRAE L TEFREEDBRSE
BPHRTHENWCENREZXSND. ECTAMAETIE, TTHAELDBOAIEREZHVTEEY
SZaLb—23vETL, S HOFHFEHORERRYICEEICEBRL TLBOHMZERSMCL, NLUICHITD
SHENBDRFEIC DV TRARS.

W =a L —23avIcE Maeda et al. [BSSA, 2013](C K> TRAFINIESEISMEFALE. COTOTS A
I—REEHAFEIOHERBEEDECTROTHEGZAR L THD, BERRILXEBE, B4R
BETENMETS. MEMAEETIVICEDIRTNQ BEEEZR TS, FLHELIRTH TEEEERTE
3.

J=ab—23avic@ES—Ivkb (TxVUEY) DOittfEERVZ. SEERE(ES —ILALEZET13x17x5

kmC, ZZRISU w RY X310 m, BEIZIHFEEFSX10'BE L. BRUBISHEEEOHOCHE, EFn
BDOA N ZILERAVZ., AEIEEREE(Evon KarmanBiD /D —IRD RVBRERB TRINDIIRTNS VST L
HEERAWZ. COSVSLEREEL, FERPSTDKEI:, HEERMa, PSTDEERERDTDEE RDHDK
DIDDIIS A= THREN(FTS5NSD. SEIE k= 0.5CT—F& L, a=50-1000 m, £ = 0.05-0.20&HENDE
ZRVZ. EH, BEPSTDTRIF500 m/s& U, ERIERZERGICEDVERETIISYIDETOIZ.
SUSLBREBEENZNONRSA—FICEVTEHNY —REZXTERE> =1L -3 VEfTok. a &
BREBENA—ENHZE, SREFEFe AMATWEE - RIFGRRENMNKREBERICH > 2. T5(C, DDA
SREGE (0.2-2, 1-6, 3-8, 5-10 Hz) TIRIEDHBE/NS —VEFANZHER, € = 0.05CTIEIEERBETE
4O0—-TDIRI—=VBESOTULBDICHL, € RBLEDCLEMR> THE/IS — VY REBENTUKERFARAHG SN
Iz.

EERCH —JVANLICERB TN TUV SR DERRAIRI(CNIGT DEBKEEZRAVT, ASUETERREEETL, ED
RIA—IDBEICERUEDHEENTETINETANE. a =50 nDBETRARKHEEI CERREE
TolECB, €= 0.05 0ITIEREDERBDBETEENDERME L DEF6~7 knlFE (LD, BRMAIC
[FRESEMN D, —F, € = 0.20FBE(E, BERICESICH > TENERUE & DENMRA (NS K
N, 5-10 HzZ[CHE W TERIGEVIGFRICRET D EMNTE . HEkE 1EEEERMa: DR TE XS E5-10
HzTl3dka ~ 1TH D, ASUEMERATESDIEIHRCABEERMMNIFEL e = 0.2EEDBUOARIERZTH S
CE&ERLTWVWS. SEDvon KarmanBNDS VA LRE(ICH U Tka = 1, € = 0. 2055 (CHELSREN 5F1T
BHTEZRBT S EM1500 m&E o2, NUOFHERTEEN1000 mEEESNTH D[RS Yamamoto
and Sato, JGR, 2010], AR CTIFEEOANLISGEVEUOEEBEBRIRL TUVS. ASUERFC DX SEHEUE
ABCHVTEATSE, NLUCHITEISROFHERNDVBELICERT 5 & VWSIRGEAMFEIIZITLTULS.

F—O—F EEL K. SKRESES. ASUE. =00
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2015 FFERNILIKEUEN (CHE VBRI N2 E R En

Volcanic tremor accompanied by the phreatic eruption at Hakone volcano, 2015

T FTE. &% = FE B8R &X "N B 822 % K& BH B 8 8-
*Yohei Yukutake', Ryou Honda', Masatake Harada', Ryosuke Doke', Tatsuhiko Saito’, Tomotake Ueno?,
Shin'ichi Sakai’, Yuichi Morita’

1. R)NERRMNPIRER. 2. P ERIPRANHATRA. 3. R KB
1.Hot Springs Research Institute of Kanagawa Prefecture, 2.National Research Institute for Earth
Science and Disaster Prevention, 3.Earthquake Research Institute,The University of Tokyo

FEARNILT(E2015F 4R R K DRUNIEEENANERL L. 68298MS7TAT1B(CHT TKBER TIREIIKER
BANERRIS N, COKBRIBEXICHKTURA9ATRIZDCINSEHNE. KBEREILICERE S NIZERIE
RULFHEMESHC KD BuradDIERIZEE (UTF. BEKIAY ) RSN, COBNEESHIKFS
ETOES600mTa(C Lifz E DB -—FEEEADT S v IOEOCKDEHBATE. CDERHI105m3DEKMN
BALRZEEZSNS (KZ(EH\ 2015) . BERAANY MRERC. KESOBEOSARZEHDIC, EiRH

(CEDZE. KRIEAEDBRICDVWTERTS.

B EN 2-8Hz D AR BHEEOIRIENER L. EEBOBEER AR Y MEEHNSHISREE N6 829813150393 (C
ROICERICETN. TBTHOXRBRBICHFI THRHRMICRE LUz, 6830813ENSTATBERBICMNITI T, HCIR
IBAKE < BEIFREORV\ERHEINE R I NZ.

AAERTE. EEHEOERUEE TV AO— 18855 (Obara, 2002) ZAHVTCEELZ. KBESEDICHKE
SINTZHMEE R R OEFREEDR(C. 4-8HzDN Y RISR T 1 LI —ERELTZE. IRDEBRFEORMIST AN
O—J&X®. 12EOFELZRICTL T, IRNTOERAURR7 THEARBMUEZTL. HEEKRENR.80 £
DERENEASRTU LS IESICERREEAH . BONCHRAIKBEOEREZZ AT SIRELER
UBET VW I —FICTKSIZ. COBR. TUARO—-FEISERETHERIT D EREL. BRERKOEEICE
Yukutake et al. (2015)(C K BDIRTTEREBSZERHU\E. -~ RSY FERICEKDBEDERRERELHT
UefER. KEAMICH0.6kmFR RS AMEIC0.8km T DTz, RECTCETEMENERIEETIEANON S HE
TkmAADMRTIAE (B&E1km)  BERAAY CHSEOIS YOO LEBBERMAICMNEYT B &ERD
morlz.

THC. KFBICERBE SN EIREREEHRMEIDLLRN S .. BAN(CH > THRE LU TFIRE ERMEIDRSE
(CI3HEENRD D, ZLDBEEHRMBINFEERICERMAITRINTULDCERDI 2. FTE6H30H1305E
HSTBETEFRBAICHT TOIRIBO K S EMENEEIOIR (CTERELERMNEHRIN TV S, KODER IR EER
EHENS. CORRICKBEATHLELBAONERINZC EAESRINTUD (BEEH. 2015) . DI EORE
REeERIDE. HRMENIBERR A ~OBRISEREBICEA LRBKR, MXRNAEBHT DBETHFRT
NEBRRTHDIEBRIDICENTETS. ERMEE EIROBRIINS. BEL BUKRERE #H OGRS
RICEE UFEBEBAXORER TN ZEEZ SND.

HIEE
KR TE. [ERT. BEREERMAEMR ORI MEMEARSFARICKDEESNEMERET -9 &
U. [RTOHAC LB ERBELREFEAIE TR I L.

F—O—F DNLEREN. KERIBEX. FEIRAL

Keywords: Volcanic tremor, Phreatic eruption, Hakone Volcano
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F-netAIER CEBIS NS B EIREN & ZDRERE(7-11mHz) DEFEZLIC DT
Monochromatic oscillation and its frequency variation from 7 to 11 mHz observed at F-net
IGK station, Ishigakijima, Japan

i —R' A ZE FA BNV AN BE

*Kazunari Nawa', Hidetaka Saomoto', Kohsuke Chida®', Takeshi Kimura®

1. EERMREMITET. 2. WRAKE. 3. PSR RMRTer
1.National Institute of Advanced Industrial Science and Technology, 2.University of Tsukuba,
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RIEB(CKE U MEST (BMEH,2015) OF—IFHMADBERICHUVT. PHERIZRMATTATDF-net HIBE
BIROLFEEMES T — 5 (C1onHzBIEDOIRENNEE(ICEBRINTUVB C EICKM DU, F-netBIEERAIRD
BT —45 200z VU VO DBHY, HzS YT Y ODIH*F v U R)IL) EfEFL T, 201280 520145F¢(F
FTERIIMHZHEIC I RO RILOE—=DOMIIDC &, 2014FETBH\52015F4B(ICNFTZEDE— D QBN
BEFAICRRICV IR ULIECEERE U, BI(C. NSO ICEEICRN TV D, EiNOFnetm & & hE R
FEa U IctESTOEMF T v 2 (Kimura et al., 2015 KT v BB (KK, 2015) hS. ZFDHR

. HES Y ITLARERBICEELTUBCEERRL TLD, SRAIEEOERAORZES LOERIERE
LU T, E—D OEREMA 1 InHz DEFHER S LOFEKUDORHEE—BRI B E. ZOE—D DRAKRBORE™E
{EHRETRAIDIFREARLE RSB TBCEMDN oz EFTIVETEICKL > T, 5 LEK O EBIRE A K
DEREBME—BITDCE. KU/ KENBDITDEZOEBEHIEBELEDICENBRTSElZ, Ch5OlEeh
5. BRSINIIREIIBES LEAKHIOTT Y 1 (CHESIRGNRRAC KR TE B,

HEE
BES LERIT—5 DOUNEE - BE(CHAI L TOREVWTHBRRERS LBER. EXXXAVERARIESEHE
DEMIRER. ERAOSEEIRICERL X T, KNAKISISPSHIAE 26289350MBIMER(FLENTY,

SEXM
BMFN\(2015) REBICH FBEKBEDENNDEEEZDEZIY VI DROHDFIZILE;. BARMIKE
ERNFERNISEXS

Kimura, T., H. Murakami, and T. Matsumoto (2015) Systematic monitoring of instrumentation health in
high-density broadband seismic networks, Earth, Planets and Space, 67:55,
d0i:10.1186/s40623-015-0226-y.

AFT(2015) [LHEEMESTOBERBICERFUEREEER ) 1 AN, BRMEZR2015>FMERS

F—O—R ! LEEMEET. X TrYa. SLEKH. RIEE
Keywords: broadband seismometer, noise, seiche, dam reservoir, Ishigaki Island
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RIFRIRT M EFOS VI LBEICHITEIFEETI yARO—-TDILK EHERE
Envelope broadening and scattering attenuation in random media having a power-law spectrum

*frik &X'

*Haruo Sato'
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SV LWNLREAIEBEDHZLET SKENSE, BRTIE/NIIVANTS > TELEERMOIBIMEHICZDR
MTREES R (I K E<ESD. BUNMBED SIREICIEC DI yARO—-FEKIBRNAERCERIINS. CnZE
T, BEBEEBCTARIFR IR NVER DI VNIV VRIS VS LRERBIBNET ILE LTZ<AEVNS
N, IILZEOFRDEE NI —F —Ea ' &DBEVEVSRED T TIIBIBEBIAR D I D ERE LIZED
KOBTONTER. UKL IRD RIVABHMEVESI(ICE, LABBENEEDEERRE XS IESC
EMEZSNS. NIRRT MUVEETEIBECHENEIREMFELLVCE(CEFRLED. AHET
F/RIVZEDHEHERE(CED, (1) RERPSTND/IND—IRT MVBEEERE (BER) RO &SR
(BKER) Rnelcn@El, () BEES VY LBZ CHYENEERAL, (3) BRES VS LBZICRIV
ViEREBERAT S CEERET S, RRRS VY LB EERAADRVAEERNOBEEEL, ITyAAO—-F
DILKERAIRBEEDEEEEZST. CNlIMarkoviEBUEIC KD TEHEIT S EMTE, ToyRO—TFh
KIBCIBEERED 2 |ICLEHIT B C EMBHIND. BRERS VI LRDILAEOHEZEELC BN, Cnlck
SEHESRECBERMO D OBRAFEH LT CENTES. FBEPSTOARETREIRT MLOBEMN
KEWEEG, TYANO-THKBEIEREICKEFET, BEBRREBVCENMEMS. —75, RERBIAR
D RILOARRNNS VERICE, BEEAE<EBICDODNTI VAO—-FILhKIBEXE < EOBERSEE<
HBEMTRIND. CCIRRI BT yANO-TEHEREBEANELENZSNS VL SFRAHD, TUN
O—JORKRBIKEENS S VS LRERESTZHEI SEMESIDEEISNS.
Sato, H. (2016) Envelope broadening and scattering attenuation of a scalar wavelet in random media
having power-law spectra, Geophys. J. Int., 204, 386-398.

F—O—R D HERE. TYAOD-J. SYSLEE. HE. BE. ORBER

Keywords: seismic waves, envelope, random media, scattering, attenuation, wave theory
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IRTTS VA LAAREERERICH (I RANS—HIIARO-T | EESEICLBIHREVILI TEEL
IR ODIREE

Envelopes in 3-D Random Media: Comparison of the new Markov approximation and the finite
difference simulation

TR BARR. ik &X'

*Kentaro Emoto1, Haruo Sato'

1. R RZ R AR TR
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Ko AR (S EKA B DM A BB ENFET B Z(TB0, BELKEEERT. TORMELT, £
EHMVIEREMBEHLODERLLED, RUOI-FREMSEINS. CNSORKRIEE, SV LLEREGER
BPS5ETOHZGET SMEROBELICLDEDEBRIN, [CHEERREECEEHOEBNLADEVOIZIR
KRESAITDICEMNTED. SVHLRHEEERSEE AV TIHERGRERANCHERI ZFEE LT, BHIEG
EIE, HECEM, VIV DELEREEMERINTUS. ARETIE, EEHFHOMERT vARO—-F
ELLKETIVETESR VIV DELERICEETS. VIV AMIBREZERAHELERSFETH D, 2K
TS VA LBEICEVNT, EMEELRT D EICKIDBIGHBEERENREES N TE /= (Saito et al. 2003,
Emoto et al. 2012) . ULH\U3IRTS VA LRE(CHIFTBEREEFDILL). . B, Sato (2016)(3, EENDEH
WEEREE L TPSETDIRD MIVE I IANO-FKICEESIIRERBD EHEABRICES I 3ERE
B CRITERDIFHULVWARERRELZ. ZORKERBAICVIVITHALEEAISCEICED, CNFET
AAIBEE DIERERBIRO MMVEEDS VS LABBETOI YARO—JEBFMNICEHR TS &(CHRITL

fz. AT, COXRBYILATELBERICLDI I YARO—FEFHARRDENEIY =1L —T3 Y THE
RICHELEZEIURO-TEHRIDCE(CKD, FEROZYMEBARRCDVWTIRTTS
PRIGENDETEIIN.5HzEHzE A =T W RE LTI AS OB AR E R . PG EE & 4kn/s&

LU, 3HzDIZE(FZEEAG - RREZIHE40m, 3ms& UIZZEREAR - BEVCBEDESTRNERLD. (GRREH
200kmDERBIR(CH (TR IR I TEHEIT B/26, BEY 1 X(dx, yAMAICT174km, z75ME(CHI250kmE T
3. COtvTFaUITE, (GREIER200kmDERS(CHUNT, DBEEHNSDEL EE10MWRAITIBERDOEEN
KO\, 1.5HzDIB S (IC(EERRI S - BREZISZE ZNZENEICL, U v REE1/203(CLTITS. kY
Za2L—HEHNT, 124 —RERAVZLFEEZTOE, MOOSE(C, 3HzOBE (IR, 1.5HzDBE
(FHDRETHD. HETNEFEIT Uy RO-TEKRNHDEHC, BUREHRFEERF DS VI LRSTF(CH
U, Y—REZX T ETNOEETS. 1DOERE(ICIIHFGBERHICH D, ERSREREAK10knEEN/ZIE
FFICERARESRELTHIEH, 1DOIIIRO-TEZB3NICHRIETESHEODI I ANO-TEFHTS.
K5 ZF DOIEREEERE(E5km, RMSB(ES%E L, RO MIVABRZE RS DkHAR0.1, 0.5, 1.0DBEEHARZ. HzDi5
Bldk=0.50HTHD.

ENERCRODEFE_R/RI yNO-TE, EREEBOIBINE R(ICENLNRD, E—DEGHREBIEERED-2.68H
5-3.5F|TRAUE. COBDRSkBNSWFEKRETHN 2. HzDIGE(E-2.7&THole. e, -5
EBETKDNNTWVNEFEXRSTLHE DL

Sato (2016)Tl, WSS DEREMRDDI—F — K 1/a R RBk_ZHVNT, 1/a=tk. £ LTERL

Iz. RSX=50F, PELTDERERDERRERDEDHIDIEEIT—ILTHD, F1OBEICIEFHILK
BMBRICEDN, (NNS<KEDERRERSNDEFEENARSLED, VIV TEMMNSKFDI T AO—Tih
KGNS <KHBEBRAKREL LS. —7, (BRIVBEICEERERDORETI Y AO—TRNRKE K
D, BELRRNS<HES. kDEHNNSTVEFE, TuRO-TOUREEFRO. (B hEWEFEToRO-F
BARNS <, E—DEERLNRELLESD. EREEERI AO—-T&E=0.25, 0.5, 1.9, 1.5OBEICTLT
L UTAER, =0.25TIIEASHIC, EFELDEBRI IARO-—TOE—DEEMRRL. (=1.0&1.50158
(£, EEEBRIVAO-TJOEBEHENDSVARLS Ko, VIV DEMTRLEAREEHRELTULSD
26, A=A TREDEINRO-—TNDARKELESD. =0.10BIICERINCEFBR/I OO
FRLLEDMEIRO-TEETIVIELTULBR, IDIRTHOBEICH U TEDEL ARO—T ORI (S IER
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S, TSOCRUIBIBRBEKDBEHFENTEEBERL, EROBICEHEZF LU HABSFETHS.

HEE  AAETE, BFERERAEENEE I SR =1L - eFRATETIREILE.

F—D—RHEREE. E0E ITyRO0-F

Keywords: Scattering, finite difference simulation, envelope
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Vector energy transfer of seismic waves and lithospheric heterogeneities beneath the US

*Piero Poli’
1.EAPS MIT, Camrbidge USA

Stochastic analysis of seismic waves can provide a different vision of the structures in the
lithosphere, complementing the deterministic pictures provided by seismic tomography models. To
infer the stochastic properties of the lithosphere beneath US we analyzed the vector transfer of
energy using 3 component seismograms recorded at USarray seismic network. The application of
theoretical scattering model based on the Markov approximation permits to interpret the vector
energy ratio and derive statistical information about the heterogeneity distribution in the
analyzed medium. By using high frequency seismic waves a continental vision of the scattering
properties of the US lithosphere is obtained by the regionalization of our observations. The
derived map of the lithospheric scattering reveals strong correlation of the scattering property
with well-known geological features of the US lithosphere. High scattering is observed in
tectonically active east US and highly deformed central regions, while low scattering is
characteristic of old cratonic regions in the eastern US.

Keywords: Scattering, Stochastic imaging, Wave propagation in complex media
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Imaging melting of Philippine-Sea Plate subducting beneath central Japan

*Simanchal Padhy®', Takashi Furumura'

1.Earthquake Research Institute, The University of Tokyo, 2.CSIR-National Geophysical Research
Institute, Hyderabad

The central Japan is a globally unique seismo-tectonic zone with the complex interaction of the
Eurasian, North American, Pacific (PAC), and Philippine-Sea Plate (PHS). Thermal and petrologic
models predict that the oceanic crust of the young (<20 Ma) PHS subducting beneath central to
south-west Japan is ~300° to 500°C warmer than that of the old (~100 Ma) PAC subducting beneath
northeast Japan, and is thus more prone to melting. Deriving a high-resolution image of the slab
melting is a key to understand the basics of plate tectonics and magma genesis.

Although several structural models of the PHS, based on travel-time tomography (Hirose et al.,
2008) and receiver function analyses (Shiomi et al., 2004), detected the gross features of
subduction zone, the melting in PHS, at a scale on the order of seismic wavelength, is yet to
resolve from the tomography image of the slab due to the coarser spatial resolution. The
high-resolution waveform analysis and numerical simulation of wave propagation are alternatives to
obtain such images of complex subduction zone. In this direction, Padhy et al. (2014) recently
detected slab thinning/tearing in PAC by analyzing deep-focus earthquakes beneath central Japan.
Similarly, Lin et al. (2013) proposed slab melting as one of the probable causes for the observed
spindle-shaped, highly scattered waveforms from mantle earthquakes in central Japan. Their study
is, however, based on mere observation of only two mantle earthquakes recorded at few stations. To
build on this work, we extensively analyzed waveforms of intermediate (50-300 km) to deep (>300 km)
intra-slab moderate-sized (M4-6) earthquakes occurring in central Japan and conducted numerical
simulation to derive a fine-scale PHS model, incorporating slab melting in the model.
Spindle-shaped seismograms with strong excitation of slowly decaying, long-duration high-frequency
coda are observed for a group of PAC events occurring in northern part of central Japan recorded by
Hi-net. These waveform anomalies can be explained by the 2-D finite difference method (FDM)
simulation of high-frequency (up to 10 Hz) seismic waves in subduction zone containing features
such as the melting in PHS crust, serpentinized mantle wedge, and the heterogeneous PAC. Comparison
of observations and simulations shows that the data are primarily explained by the presence of an
anomalous low-velocity zone in upper mantle, that focuses the high-frequency energy, which is
further guided through multiple forward scattering by the overlying heterogeneous PHS. These
anomalies inside the PHS exhibit the net strong effect of scattering of high-frequency seismic
waves. The data are also moderately explained by melting, mainly in the basaltic crust of PHS;
features like melting of the eclogitic crust and serpentinized wedge have a minimum effect on
waveforms. By further conducting a suite of simulations by changing the shape and location of the
mantle anomaly, as constrained by both findings of very similar study on PAC thinning/tearing
(Padhy et al., 2015), as well as the gradual change in waveform anomaly in the region, we find that
all the models explain the observations, although the vertically elongated mantle anomaly is more
effective for stronger focusing over a longer distance range. We also examined the influence of
thickness of melt and its location in relation to the plate bending on waveform changes. The
simulation results show that the melt zone, especially in the basaltic crust, has to be thicker
than 10 km to produce a detectable waveform effect. The findings of this study have important
implications for our understanding of the mechanism of intermediate to deep earthquakes under the
dehydration embrittlement hypothesis.
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Seismic imaging of crustal structures by a trans-dimensional coda-wave analysis
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#HzZ E OB EREEEICH O TSKITHEL P IFERRDREEE R 2T, BEERBIOREOENLI—5
SROE, MIRILF—DBEERT. HELOS ICARBEND1/YEE 8L THEFE I SMultiple Lapse Time
Window Analysis (MLTWA)(E, BEEEMNS I—FREITHOIRILFT—DORZE[MELICEBL, B—E8ALRDER
DHHSERSAED/QEHEIT D EMNTES (e.g., Hoshiba 1993). C DFE(IFAZRMMEBE AWEAEE
Han, BELCREDOZEREILDHENRHSF SN TS (e.g., Carcole & Sato, 2010). LHL, BFHEIZAT
BENKFEZRT IBRCEIRIVF—DREBRIMOFONRETH D20, BENE[MELEEZER L
MLTWADBERANREB(CEDEEZXS5ND. T CAHAETIZRITTAIZRZER TONT IHERICE DUV TMLTWAZE —
bl , BELBRES LCREBBREDZEEE{LE LDBEUICHEHET SIFEERRIDS.
AFETIEZER & Voronoi CellsICKDDEIL, FcellNE—REATRE EHEALBE CTRBN T 5N B ERE
935. BeelllcEVWTZDARELET ST —F I U TMLTHIATAHVS NS TRIVF—LH(CHT BFEE XK
®», ET—HCNITIEREZEMNSALERBRETEIT S. £ L CReversible Jump Markov Chain Monte
Carlo (Green, 1995)&F AV TRITAIZLEB CTOEBERDITTTH Y TFY Y T%ZTTL), Voronoi CellsDiEEL
PRENERSTEENSRKRBEOBDZRERTD. CNICLD, —KRBETHDC ENHEFINSEEREE
FT=HICEDVTERLERS, T—F(CH L CEVIEERDIFRECEIEEHTE I D C EMAREE 1D E HifF
IND. AARTRCOFEEZHHT DY —S>1 IMBTOBEEMESRRUZFENERALZ. CO8RAZ
201MEERIHNEBER (208 DEEMESTIC L DEMET N (Obana et al. 2012), FILHMERE DHIL0DEIC
FEEUIzM7 .6DIERBIEDERPCZNEODREEFIHADIEALEEN/IN—-TF. SEHASOBRICTL TR
ROMLTWAZ BRI U TZIER TlE, ABBERRE IR TOERIRT1/Q ~ 1/10002E EIEE (NS K EBELLERS
nNighofz. FREEBREVS DHOOERIRT1/Q ~ 1/300 REDOPLPLBUOERELE RL TULER, ZNE/H
Z{ICHEFEESTEEE DEEE RE T 3RFHEIERSNEMN Oz, COFT—FICH U TAREDFEEEHAL
R, AEB=REERICIFFEE—HRICIERICFEL, FLBEUBRE - D0EEclucerhnorkz.
HBELEO—DIFEDAEDILRICAIE L, 201TERIGHIMEDHI400 % (CFAE U TaMu? .6 DETRMHE(CHIG S

3. FRES—DOOEHELZIFEAREOBEAICPPL AL, REFNNERLEECHHIS. 5D
BRI, I—FRAMEFTERCKL D THERINEARIEH L EZIBIET S LTEETHD, AARDFENE
DEHREEICHE TSI LTEMTH D ZM<REBT 5.

F—O—R: O-—5K. MCMC. BEL. B=E. 7959—510X
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Effects of seawater layer on broadband seismic wavefield
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RE, BEZLET SHMESAOEKEOBEEBYOFENRBSTINTULSD (BIX(E, Noguchi et al.
2013; Maeda et al., 2014; Nakamura et al. 2015) . ULH\U, HEEBIANDEKBOEE(IRIERMLERNE
<, S-netXPDONET/LE MEBEMESTNEREBIIER T B0(C(F, BEICH (T D MERESGRESFTHDEIR
NAEBEARAIRTHSD. AAERT(E, BRKEZSACHMEF V=1L —2arvETl), BEMESSDZRICEIN
SEKEDFEZRANE.

BEERDE L512x512x128 km*DEHEEEE KT A1 knd LK UFAES0.05 kmTEEEULL, 3IRTESD
HBICKDIMEREGEZ ML /2. WEREEBETETILE U TEE—RIMTEEET /L (Koketsu et al.,
2012) , BRETILE LU TF-net (MTEBERAV . BISEEEE0.9 km/s& L, 0.01-1 HzE TOLBEIER
BBEFMILE. COXRDSHEEHBEREICHUVT, 2005F7823H(CHRE UETFERICAEDME (M 6.8) Ditt
EBHIU=a1L—2avETorECS, HERFEEESS LOBEOSEIREEBMRBERELTHED, FRLE
BRSO LUMMERREBSTTILOZLUMENRERINE.

R, BEMEHALZRICEINIBKBOEEZRESNCT D, BKERELELVWETIVICDVTEIE
FZal—23avaETY, BElCSVWTYZal—YaviaRELTER LUz, =1L -2 3avVEREL
RIDE, BIALEETOEREEICHVT, KEFCKIEEZEVWABNLOLDICXTL, ETEITIEBEEELE
WHAAR SNz, BICEZERERED I—TEEBDCHUVT, BKICKDIRIBOIEBOHGIRFEDOIERERRL
T, KEFTESENREEU TULBE®, BKOFEZFIEAEZTEVWEEZEZXSND. —A T, LT#HTE
PR E fz(FRayleighlE MBI T B7z6h, SBKDFEEZS(TPITVEEXISND.

HIEE
BED =1L —Y 3 V(B FMERRERBOMK =1 L -5 &FALI Lz

FoO— R EREE. K. O— 5. hESHEE
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