Thu. Oct 29, 2020

ROOM D

Room D | Regular session | SO1. Theory and analysis method
[SO1]PM-1

chairperson:Daisuke Sato(DPRI, Kyoto University),
chairperson:Tsutomu Takahashi(JAMSTEC)

1:00 PM - 2:15 PM ROOM D

[SO1-01] Bayesian estimation method of fault slip
distributions considering underground structure
uncertainty based on ensemble modeling
ORYyoichiro Agata1, Amato Kasahara, Yuji Yagi2

(1.Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), 2.Faculty of Life and
Environmental Sciences, University of Tsukuba)

1:00 PM - 1:15 PM

[SO1-02] Proper reduction and asymptotic sampling
difficulty of posterior distributions in fully
Bayesian inversions
ODaisuke Sato1, Yukitoshi Fukahata' (1.DPRI, Kyoto
University)
1:15PM - 1:30 PM

[SO1-03] Problems caused by the non-negative slip
condition on seismic source inversion
OVYukitoshi Fukahata', Yuji Yagi® (1.DPRI, Kyoto
University, 2.Graduate School of Life and
Environmental Sciences, University of Tsukuba)

1:30 PM - 1:45 PM

[SO1-04] Toward short-period (< 10 s) full waveform
tomography in and around the 2011 Tohoku-Oki
source area using land-ocean unified 3D initial
model
QOTaro Okamoto1, Hiroshi Takenakaz, Takeshi
Nakamura® (1.Department of Earth and Planetary
Sciences, Tokyo Institute of Technology, 2.Graduate
School of Natural Science and Technology, Okayama
University, 3.Earthquake Engineering Sector, Civil
Engineering Research Laboratory, Central Research
Institute of Electric Power Industry)

1:45 PM - 2:00 PM

[SO1-05] Wavelet-based analysis of surface roughness of
the subducted Philippine Sea plate in the
western Nankai trough
OTsutomu Takahashi1, Ayako Nakanishi1, Shuichi
Kodaira', Yoshiyuki Kaneda? (1.JAMSTEC, 2.Kagawa

University)

©Seismological Society of Japan

Seismological Society of Japan BAMMEZR2020FEMEZRE

2:00PM - 2:15 PM

Room D | Regular session | SO1. Theory and analysis method

[SO1]PM-2

chairperson:Kaoru Sawazaki(NIED), chairperson:Issei Doi(DPRI,
Kyoto University)

2:30 PM - 3:30 PM ROOM D

[SO1-06] A centroid catalog of P-wave microseisms
OKiwamu Nishida', Ryota Takagi® (1.Earthquake
Research Institute, The University of Tokyo, 2.Graduate
School of Science, Tohoku University)
2:30 PM - 2:45 PM

[SO1-07] Early forecast of maximum amplitude and
threshold exceeding amplitude number due to
aftershocks using a continuous seismogram
OKAORU SAWAZAKI' (1.National Research institute
for Earth Science and Disaster Resilience)
2:45 PM - 3:00 PM

[SO1-08] Landslide source determination using amplitude
source location method for the 2017 landslide in
southwest Japan
Olssei Doi1, Takuto Maedaz, Toshitaka Kamai1,
Gonghui Wang1 (1.Disaster Prevention Research
Institute, Kyoto University, 2.Graduate School of
Science and Technology, Hirosaki University)
3:00PM - 3:15PM

[SO1-09] sP converted waves seen on broadband record
sections from earthquakes near the plate
boundary of Tohoku district
OMasahiro Kosuga' (1.Graduate School of Science
and Technology, Hirosaki University)
3:15PM - 3:30 PM



Seismological Society of Japan HAMEZR2020FEMRERE

Room D | Regular session | SO1. Theory and analysis method

[SOT]PM-1
chairperson:Daisuke Sato(DPRI, Kyoto University), chairperson:Tsutomu Takahashi(JAMSTEC)
Thu. Oct 29, 2020 1:00 PM - 2:15 PM ROOM D

[SO1-01] Bayesian estimation method of fault slip distributions considering
underground structure uncertainty based on ensemble modeling
ORyoichiro Agata', Amato Kasahara, Yuji Yagi® (1.Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), 2.Faculty of Life and Environmental Sciences, University of Tsukuba)
1:00PM - 1:15 PM

[SO01-02] Proper reduction and asymptotic sampling difficulty of posterior
distributions in fully Bayesian inversions
ODaisuke Sato1, Yukitoshi Fukahata' (1 .DPRI, Kyoto University)
1:15PM - 1:30 PM

[SO1-03] Problems caused by the non-negative slip condition on seismic source
inversion
OYukitoshi Fukahata', Yuji Yagi2 (1.DPRI, Kyoto University, 2.Graduate School of Life and
Environmental Sciences, University of Tsukuba)
1:30 PM - 1:45 PM

[SO01-04] Toward short-period (< 10 s) full waveform tomography in and around the
2011 Tohoku-Oki source area using land-ocean unified 3D initial model
OTaro Okamoto1, Hiroshi Takenakaz, Takeshi Nakamura® (1 .Department of Earth and Planetary
Sciences, Tokyo Institute of Technology, 2.Graduate School of Natural Science and Technology,
Okayama University, 3.Earthquake Engineering Sector, Civil Engineering Research Laboratory,
Central Research Institute of Electric Power Industry)
1:45 PM - 2:00 PM

[SO1-05] Wavelet-based analysis of surface roughness of the subducted Philippine
Sea plate in the western Nankai trough
OTsutomu Takahashi', Ayako Nakanishi', Shuichi Kodaira', Yoshiyuki Kaneda® (1.JAMSTEC,
2.Kagawa University)
2:00 PM - 2:15 PM

©Seismological Society of Japan



S01-01 AAMESA22020EEHEAS

Bayesian estimation method of fault slip distributions considering
underground structure uncertainty based on ensemble modeling

*Ryoichiro Agata1, Amato Kasahara, Yuji Yagi2

1. Japan Agency for Marine-Earth Science and Technology (JAMSTEC), 2. Faculty of Life and Environmental Sciences,
University of Tsukuba

BT — 9 PHER T — Y AFA VBT RYEEICEWTIE, TEEOTRELISICERT 3 ETIILTHIE
ZH. LIELISHEICHESIRBREDELZ2ERERD, LA L. REOBTARY BEBIFFETIE. ETILFHE
BREAZEERELAVD, BHEICHEIRZELRILAVER S —KRHNTHZ, —H. BEI10EET. ETILFH
REEBICERBLEMBIRNYBEEFENERIRRIN SR E (flZIFYagi & Fukahata 2008 & 2011,
Duputel et al. 2014, Ragon et al. 2018) . FERAFEI’REHNICEATEZ . ThODFEICHBET 5D

E. ETNFRBENERIAICKD CEEREL. HEICKHERTILIY ALEBEICLTWEHRTH D,
APRTIE. TNSOMRDEZAEEBEE L. FERPHICHI ETIVFRBRELFRICERYIES 2EHT
Z,. ARICERAT—9IDSEHBINY ZFTTACHTEEDEREES. EVLWIOIFLLMBIRYHEF LS
AR 2, HTEEOTENSICET IBAOERSEINO T VI LYY T INRTA - =EICHTHE
BETIVESEERTSZIET, 7)) —VEROTFEHN S ZRBITHNOT U H Y TIVICKYRERT 5, ET
RYDERDTEHRETINAIETIVEREL, FHBREICHEYTIBOPELAZIOT7 VY Y TILERAVEE
VFAINOEBUICEVEIET S, CThickY., EAVROFRHRELAZERLIZMBIANY OFELHEELT
LD, IHIC, EVTANLOBRDZTOBRETERRBUTINICRTZ2AELFEIND 2 &ICLY., HhTHE
BETLOYY TIVORNLREESLLWVWEDDOHHERFICITI &N TE S, BERIMOY Y TY U JICIE
L7V ARBMEYTAINOEERWVWS, BRICHEBTIEZT2HEFEL T IHEEVEWVWD mH s, BT A
D EMTREENRSA—YDERDHEZEENICARY Y 7Y VI THEELER, BFEIXMIBEVWTT KN
VT—=IhH B,

FEOBEMEEEID D720, 2ZRTHEREEFEARNOBATEBICS T2 IRYENL—F (SDR) D
AT —5 = AWEHEICOVWTHERRET o/, IRNYENL— NDAOEEAREL. EOT1 v TA
H1SEE LTAIT—9 %ML, ZOLET. T4 v TAICOVWT, TEHI18E, EXEREIZEDERSH
ICHED] EVWINATRESALETENRBRLI WD, EVWIRREEELTCHEET >/, TDLIAIG
A, FRREE—RICERIMICIEKDARL, SDROEEDHEME LIS, BRINFBICEITZT v T
BOEHELT 1 v THAEEEIETNTVRICEN MDD LT, ERERNHEIALT 2SDRYHDY > T
BEDSDRATDEMEE LK EE Lz, T4 v TADTENIICHET ZFAREIBEL(HEINATWSZ
ENTBING, FAREELZERLALVGSIESDROMDERBESHASDROMODEBEEESHWTAN 2
-, FEOBMUENTRINIEWVWR S, £/, SDROEZERLDHDY VY T V7 5B L TEEINFREITI
DERBERBELEFARNLEZSD, T4 v THISERMBICHS L RGBT OERERBENMFICKELARST
W, ZODEIIC, HEEBL T, T—9H5EDIMTREEICEATZBREBEIENTE R, B

I, T4y TAOHERED. EFEROFENIERT. BRICERELET 1 v TADEEREDOKREZ IIC
KEFETZZEaMA L, FARBARICBT I ETIVTHREOBRELHERRETREL-EZ S, BHO
BRART, EROGTEBERBEI# LV EVDODNIZTEDKRELNHEL>TWVWE I ENEREINT,
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Proper reduction and asymptotic sampling difficulty of posterior
distributions in fully Bayesian inversions

*Daisuke Sato’, Yukitoshi Fukahata'

1. DPRI, Kyoto University

BIEDHEEAET, ETINNRIXAY—HHIKREBRBICDONTRENL TILARA THE & FibRN M XIERER
# (ABIC) ICLBRAAWEETETIVNIAY—HEEITEL, CNEFTIIRSZDEREBHONTE
ZABICO AN & W B RHEEE A4S & WD BBERE L7 (16 - B, 2019). ARKRTIE, TORRALE
B TWERKSEESPHOMEEZRET 5.

NAZHETIE, BRAABRREETNNAIAS—ICETI2ERPHE NI ZDOEREN L TRHAL, FED
WEWRT D, 7R IHEETIE, SOHICETIVSAY—DERDHERET 2B/ XH—ICDVTDH
ZDFRADH (BEFIDME) 2EEBL, ETINRAIAY—LBNRIAY—ICHT IRABERIHEZBRT 2.

ZIZT, ZIRA IMEDRKDRIZIFARELDIH THDLIDRED, ZRTOBRLPHZTDE X TIIEALER
| EHERW (M, 1990). 22T, EREEDAISETINRSIAYI—DOERALREEEB2-DICER
DIEWAREL RS, BYLABHNOAEIERTIEARL, PR EEIDDFRENCNETHLLNTE

oo 120, AREEDHENOBNRIXAI—EETINRSAY—DEEEENICABKEETS. TDIBT
I%, BRERFK (MAP) @AKEMES L CEERASINS. £ 121F, ARBERLGHLETIL/IATX
Y—DHEWET . hid, BRATAI—ICELTERDTERDL, ETIANIAI—ICELTETEL
ERDHEEAWVWSZ EICHEHY T 3. Fukuda & Johnson (2008)7% & 7 ILARA AHEEIT> TWBHET

&, LIFLIEZDIEESAVLNTWS., ZL T, REDIDIFABICT, ETIAMNRIAY—%BENT DI LI
SYUBNRIAY—ICAL TEBILINEERDTERD, TODHERICETIINSAY—5HETS. Th
%, AREEDHEBNSAYI—DRADERDREETINNRIAYI—DEHELEELIMEICEBOMEL, &
NO2DDHRBICEDK ZERHEEEITOI I LICHEYETS. ZOHERE, HMEYMETRECAVWLNTEL
(Yabuki & Matsu'ura, 1992).

INSOMWHICEL T, EFILNASXAY—HOEMICONT, ETIWNRTAY—ORDERDHEHIMAPERICT
WY BEHMICIR S 52— AT, BT AY—DORADEERDHIFABICHEMEICT LY BEHMICIRBT S &%
2 FRBITHICE W, Zhid, ABICELOZERHEEZTOINEIDNTIUMRAS AHEEDETIV/IAT A5 —H#E
EAABICEIEMAPRIICZAEINDEWVWD T EEEKT 5.

FNSDZHINEHEMED D B EDB LD R ULH %synthetic test THRET L7z, BREFTDIRIL, roughnessh /M
WEWDFEFIDFERAWE. TOER, ROBEEBY, ARKFSEESHN, MAPHE L L TEBERAINS B
BARICIZ, underfitf [ETIL/NT A § —HAKEWIHEICIEE SiCoverfitfR (R, 1996)] ICKEBIRA% &
DEZBED/WTHBIEEHR L. iz, ETANTAY—HHIKREWVGEICEFRRKE I underfitfiliZ /8o
FREN, SHITIPHERL TV ZEEFICBRINE. SRINIC, BRI AY—DRDAHE

(ABIC) &, —BELCHRBEEMAICE—V2FE DBENRIE 1.

ZDESICLTABICEHDZERMEN FNUADBH I NDmICKRTLE VB LZEDA>7=. LHL, WT
NOBHERARFERDIENOSERINZOHEEHREAVTWVWBLULE, ThoDNHEDISEBELNDEHEIER—
TRITSIERSRWN., ZORT, ZBYICHEHNINo2FEHIERZHEMEICTILYBEHMNICNET S E L
T=H4xDERIE, —REWTHS.

FZT, BEFEY (EAP) HEBEOMBITHRIRAE N, ZOHER, TTI/N5 A9 —DABICHEE & EAPH#
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EEEHIPAKRDEEE DI ENREIND & HIC, EAPHEBORERSH COHIREENETIL/ISS A
I —HOIBBEBE LTERBDP LTV ZEELNCE -, {F, EVFALOS YT VT EERTE
REEHD/IRS A Y —HOIEHRTEMT Z2HE CRTOMV) 2HREOSVWEROAEY Y FILTEIETRE
fRe 2 & L7, ARBEESATIIEEORVHEERE (MAPEIREE) BV TAVWMLE, ZONHIFEMICHE
EELARW. REDODEVYFTHALOG YT VT & ZEAPHEEDHUEL LR IEIMAPEEDRIZ /N4 7 A3 hTW
=R REMED R L.

—7h, BRATAY—DOFADERDHICOWVWTI, FFERROEHRCEDIZIEERELODERIEEETET
VWO AREENPTORME, FREYERBOEREZBEE T LI ETEALTW:, &EALN

%. MAPQABICA LD TNICHYT 2, ABERSH LB/ AY—DADIEELITORNBEDTEIR

B, Vv /rvIviOE—cMiEhdE (BREHICH L THRSNAZSROBEHOR/E (Tv hOoE—) %
RIE) THBZEDHMY, ZOFEIERMITESNE.
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Problems caused by the non-negative slip condition on seismic source
inversion

*Yukitoshi Fukahata', Yuji Yagi®
1. DPRI, Kyoto University, 2. Graduate School of Life and Environmental Sciences, University of Tsukuba

HEOERBRE WMBELTOTRYLM, HEWETRYDEBEEERRE) 2RKDZAM vN\—=Ya VERT
&, FEOHRFENLELAVWLNTEE, FEAOHREKML LI, FAISEHBREOMETIE. FEEXRDH
BICEXAIFEOT, 1 T2ADTARY (DX W IFEMBRHRD) PELBRVEVWIFHDZ EAIET., DX
HIIYEBENICEYTHDIEEZON, Z<ORTICBVWTRBEZFATICERINTE

LALAA L, FERTERISLDIC. BRAEFENTHEOHRZMAZRY & ITIFRELLZDODOBEN
H5,

—DF, TEZLREHEOHRFUEIBEELDZIDON, EVWOIEEBETH D, BREBEBTICEVT, PED
BOITRYNELCDE I ERBFICHERVWTHZS., BT —IPEBNETINEEICREEZZATVWSODT, #
EREDHENTADIANYNELZ I LIBHZEHRBEARTHY, HRESLLOZITHHBERRWN, L

T, ZOBEICIE. FEOFRGHEZELT. BRI BFANORBEREFE LT BRORRAZRTSZ
EIFEFARSNDESED (ke 2 2 DEBOBENERTRWERICIK) .

KRDEZHHEDRUYDBESDEESNDIDIE, HEREZRECBATEDIRYIMELTLEIBAT
Hb, LHL. BHRHTREDH D, ZOBEICIIFEOHREHFIIFEIANE TRV, ERL, HEREZ
RESHBATADIRYDPELDEWVWD 2 &F. ETMEICERBRBARNTVWEZEAEBEKRT N5 TH
%, DFY, AHIERBRMEIHZ2HDH. KELAEDIRYNPELTLEIDTHS, TDFAIC, FEEDHR
HERLT—RE2EBHLVWITRYHZFTDIEIF. ZOERLMELZEVRLTLEW, EORISEN
CETROL2BEERS, BL, EANICEDELDICLTZEDEARLRBBEZRRT Z2ONMIH L VEETH
%, —DDAEKELTRE, 7 —vBEROREDEA(Yagi & Fukahata, 2011, GI)2'H 2 1. HRETIE A

W LHL., COHLVEBEZRRL TV DY, MEFORREWVWIEDTH S,

£)—DDMEIE. FEOHWREZUEAEET L, EREINSENLZETIVEEICEVWT, ZOTRY BOHED
TMREEELRLBVWIETHD, " NMrEE" &id. HEEOHFEIEFEIC—BHTHILEEKL., £D&L
IICHEHHEETINDLET, REEHRINDEBELE > TRV, &%, BRERM@EITTIK. EFTILEED
BRENTARYEOHEICHELARIFIRVLWVEIIC, TRUDNEBRICEUCLEALIY EHZRELL ETIVESE
HRET D, CDEE, FIRD K D ICETIIVFEEDIHEDIA K DRKIEDIZFAATIL, BYEuEOERDZ I EN
H#FEINE, —F, IFEOXREERETE, BARMIC, EuX) >0 &3, 2T, x IXZREEE, EZH&FEE
RI, 2FY, TRYPIFIFEODEZATIE. EQOABICNAS TRAINEENRBIENTLES>DOTH D, £
BMOBITICEWT, IRYDPEODEEESEFRVWLD ICHBEOREA TSI EIFETAARTHS, L
L. FEODRUENZDIFEE., TRYIPEODEETIRIEICEDABRICNA PRAINEIELNE, TDI:
H, MEBE—AVINE—TFICTZEHICRRIRY ASTHOEHOITRNYENBEDS L. TRYDHFOHBEE
ICEHEESZDE NS &P B,

BI2IC, FEDORHGLITZRY LIFTNIEYMENICBABREDESEA SN, BERBEFEMICHEDORHEZAW

52813, ETIMMEICEFNZ2ERAREEBEWVEL, TRYDPHFICHEERTELRWNAAITREEZ 0D
EELH B,
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Toward short-period (< 10 s) full waveform tomography in and around
the 2011 Tohoku-Oki source area using land-ocean unified 3D initial
model

*Taro Okamoto', Hiroshi Takenaka?, Takeshi Nakamura®

1. Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2. Graduate School of Natural Science
and Technology, Okayama University, 3. Earthquake Engineering Sector, Civil Engineering Research Laboratory,
Central Research Institute of Electric Power Industry

We need accurate 3D structure model to study the correlation between the physical properties of the
materials and the seismicity as well as the rupture processes of earthquakes. Currently available 3D
structure model in and around the 2011 Tohoku-Oki source area is not sufficient in terms of the accuracy
of the synthetic waveforms generated based on the model: we found that short period (< 10 s) synthetics
for land stations in northeastern Japan do not reproduce the characteristics in the observed full
waveforms from shallow earthquakes occurred there (Okamoto et al. Earth Planets Space (EPS) 2018).
This research suggests the short wavelength features in the current model are not sufficient. Thus we
attempt to improve the 3D model using the waveform tomography. We select shallow earthquakes (Mw~6)
in and around the source area. In this study, we re-analyze six events that we have previously reported
(SSJ Fall Meeting 2019) and newly add five more shallow events. The observed full waveforms recorded
by land seismic network (F-net, KiK-net) in northeastern Japan are used. A land-ocean unified 3D
structure model including oceanic water layer is used as the initial model. First, we re-determine the
source parameters (the moment tensor, source time function, source location, and origin time) based on
the initial model using First-motion Augmented Moment Tensor analysis method (Okamoto et al. EPS
2017, 2018) to minimize the biases due to one-sided (i.e., only on land) station distribution. Then we
simulate the forward (using the earthquake source) and the adjoint (using a single force at the station
location) wave propagations based on the initial model. The simulations are performed on TSUBAME
super computer of GSIC, Tokyo Institute of Technology using a multi-GPU version (Okamoto et al. in GPU
Solutions to Multi-scale Problems in Science and Engineering 2013) of HOT-FDM (Nakamura et al. BSSA
2012). The simulated waveforms are Fourier transformed and multiplied to generate waveform sensitivity
kernels of relaxed modulus for P- and S-waves, density, Qp and Qs in frequency domain. For example, the
kernels for a pair of a F-net station (TYS) and an outer-rise event (2017/10/06 Mw 6.2) show an
asymmetric pattern with respect to the straight path even at a period of 9.8 s. At a period of 7.1 s, large
amplitude pattern is observed along the oceanic trench, suggesting scatterings due to strong
heterogeneity there. We will discuss the kernel features in other examples, and the results of the attempts
of tomographic inversion.

Acknowledgements: The authors are grateful to Japan Meteorological Agency, National Research Institute
for Earth Science and Disaster Resilience (NIED), and Global Centroid-Moment-Tensor (CMT) Project for
providing the earthquake parameters, to K Kisimoto for providing the topography models, to
Headquarters for Earthquake Research Promotion and NIED for providing the structure models, and to
NIED for providing the waveform records of KiK-net, and F-net. This study is supported by the Japan
Society for the Promotion of Science (KAKENHI grant no.16K05535 and 20K04101), and Joint
Usage/Research Center for Interdisciplinary Large-scale Information Infrastructures in Japan (JHPCN)
(Project ID: jh200059-NAH).
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Wavelet-based analysis of surface roughness of the subducted
Philippine Sea plate in the western Nankai trough

*Tsutomu Takahashi’, Ayako Nakanishi', Shuichi Kodaira', Yoshiyuki Kaneda®
1. JAMSTEC, 2. Kagawa University

BIEmOMRKIGEBEVWEBRA S —IILTREENE (LT, @HES) 2577, BHROMEAMKOARRET

(&, EHEDNRT—ZARY MVBEENRBONERICEKEFL, N—X MEHHN0.670.9F2EDEE 7 7 1 V1
ERT ZEDNREINTLS(e.g., Brown & Scholtz 1985; Candela et al. 2011). A X OFETHME IXRE
DEBRRPREAEBRT I LTEELRERD—DOTHZH, HTOMBOEES L EEEEDEBDHEEEDH
HWRENSINETHESINTUVWAL., ZOHEEITIICE, HMERDOREEEDD MR ETICIBELL
T, BRTREAEBEIMEVMGETERELEBRIBEONDIFELAWVDIIENEELLAS. AMRT
&, Vr—JLy MNERERWEBITEOBRAAREMZREL, EEN S 7ERICSVWTEARAAL T4 E
viEL— MOmEEE &ML .

BITICAWS L — MNERDT—41E, JAMSTECH'@EE bS5 7EAETHREALToBERTARDO > b, BE
hEHABWEBITEHNEZRE S MCSRIBEZEEN E B ICERS N, BEASBERYI7H Y RIREREI B
CARTEONIZEDTHS. BIFEFREOUNHERNES/ 71 THLONALEEREEEZAL, MCSRZHEDE
MR EEA S DREGRER ZFZELHR LTI L — MNERES L. BRRIZ100kmEIZ T, BRT—4 &
0.1kmfEfRETH 3. LBRAIOHERREDKEZILEZR/NLER, ZTO/NRT—ZARYT MVBEIJMEREAITIE
NEFAIZHED B, SRIEBRE Y PPN W4 5kmICTIGT 23R8 & Y ERBBITREZANSHN,
D—2Z2RY NVBENNS LK BRBZERIPESNE. TOTHIZNESS 71 DEAMLIEAREDHESEZ 5N
2205, MHEIOHEIFHASkKME Y HERERE[MRAT—ILDAETRET DI & & L.

vr—J Ly NEHAEBWCERES OFTICIE, Wavelet Transform Modulus Maxima (MAF, WTMM) & IE (£
nN2EHKIVI—7Ly NEBROBKEICEEL, T—92BFDOR T —IUIKEFEENBE—D/N— MERTHRED
IToNn3dZ & RELENE (Auditetal. 2002) ZH Wz, ZHIEFAMBTHWS Y TILEH D n
FT—YTERETEFEEINTWS., LMLV T) VRIS A 79 —TREDHETIIRE L
ENEOSNDZEDD, TNULEDR T —ILTIIHEEREMERT D, COKERELIFIT D780, AMRT
FEBUARO T —9 5 #E L, TOFHEMBEEIEZHETS e Lk, BRI SV VEHOALT—4
S THREEZIT o 72#ER, 1000 Y TILOHRT —9 D3 0REHNIEBREEL THN—RAMEHAHRET
X ENIRINE.

BE N 7ABOZETAIETIE, WIMMICK 2B TEN—AMERZ D RBETHET I LETER
WA, £26HREMAETSIETHBN S 7ASICEITZ2 74V EVEBTL— MNREAD/N— MEEIX0.87F2
BEHESINE., FEEARAALETL— FOBEILTmsIRENRBENICER >TEY, LBIDOrmsikIEA K E AR
B TIZH™0.57, ERAIOrmMSIRIEA /NS 2B TIFH 0.86 & HES N, B—ARTCOEME I DHERE %
MEIE2ICIE, BRRIOEEBSOEEO/MBEEBSULEICTZZENBREELRS. LHALERT—50D

rmsIRIBEWTMMAHBA T2 2 & T, BROFERETCEEHEIOARZIPN— MEHOZEBEEILEREL
THETZIEDTREE A>T, £, ARHEOBAE EEHICN—R MEEYZTOEBELE LY EMICIEE
TEBELHICRBEHFIND.
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A centroid catalog of P-wave microseisms

*Kiwamu Nishida', Ryota Takagi®

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

WiELU®HIC

HEDIREIDEIEBEKIZ1940FEKASHONTWS, MEBENEFRRTHD I EIFBICHEIINTS

Y., ZTOMBEOHFHENSKRELL2DICHESI NS, 1TDHIE. primary microseisms & MEEN % # 0.07 Hz D4F
L RRB R DOIREITH 5, ZDREBEHIEFRRDORHMNAREE EWIGE L TWEELE LovelEDIRIED
FHLTWEENIS, BEBMEONEICH ST 2EERE MRERLEEZZISNATWVWS, 228
secondary microseims & [ Eh, JBFERREDS & 5 EFEOLMAE (0.15 Hz) % £ D, BFKRDIERHIR
PHRRICES L TW3 EEZ 5N TWS[LonguetHiggens, 1950, & 6 ICEERELRIRRODO /-0, RERH
BHLTWSZENE<MbhTWS,

WEERFE

IREDERA D =X LEZJBNICERT 27-DICIFERT 27-DIC1E. REPFEOELMEDHY OV LILE
WIIEETH S, backprojectionikld, IREIPEDELDMUIBEABFET 2DICENLFETHD, TDFE

I&. slowness N7 ML EFEEOHMEOEADBEREZFMAL TWS, £7/=. %< Dphase (P, PP, core
phaseF)DEREZFEATZ I L EAETH D, LMLETOBRERARFICERT 5720, EOBBRIBRME
ZIMATVWEDNMRIIT D EAEL W, /2, T0FEULEICHAEZ 70—V RASYOTHERT B720IC
&, StEOR MKRELRBBEERL S, —H. beamformingiZEDFHE IR MIEAWTHZ D, TDHET

&, slownessN7 MILDBERDAEFALTWEHD, PREEPPREARXET 2 Z & NREBMICTE RV, K
®TlE. beamformingiZMBEARLIEIRE LT, slowness X7 ML EREOMEBOMADBEREHMETE 25
LWFEERET 5,

ZDFETIE, £, EEDbeamformingiZICEDIWT, 7L —HihThDslowness X MLDWHMEHE E %
T3, RODRT v Tl slowness NI MLEEEL T, FEOMEAZL X tbeam power A& AILT S
CEIE>TRADHEEZHEET D, TNOHDEEZT7L—FOTOMEAES L, EHERICEDWL

T. slownessX¥ ML EREDHEDEZ REMNICEF L TWL, REDHENS, 7L AR DLEMERDE
DAIBE DIREAMET 2N TE S, SKEADHEEslowness& W EKEFEDORYE ICER DT, HE
BEEEL RS, LALEESNAERHERICEOVTEI), RESNAZZAO—X A &[T BB A

X, P,PP)ICO$EI 2ENTREE LD, CODFEINIAMICEDIWVNT, #ELzslowness X7 ~LDED S
EROEMIBEHET 5,

W AR

2004FH 5201 8F £ TICPH KB ERMMAFAMAERICK > TR I LT WS Hi-net GREET SAEK 2750
R &R L7z, SR IIBERESEE, THILE L[Maeda et al, 2011]. EFHSEEBEOIE—L Y M/ 4 XiE
FHE LBV z[Takagi et al, 2015], f@HTiICid. Iho” EFEE" LAREREERAW, BFRI%E
S512MZEICIWH L. thEDFEAIYRZ BN SR L7, EhDEEglobal CMTH 4 O 4 [Ekstrém
etal, 2012] VRS L. EHOMEIETHERIRBORBEELOREINASHIBTLBRA Lz, 512, 8

BRI EDEHBEERIRBEOREZ IICEEEREL. BAINAR /A ADREEZITTVWSE E LTETHISERAL
T=o BIRLI=T—9 &AW, 0.1-0.2HzO I8 CHRITA 1T > 7=,
BiEREBE

WESNAEEOMBREHMALZHEZRLTHY., BEOMEERELANNTH S, P, PP, PKP, PKIKPED
Z< DHEERETE O, 1BRO7L—FT—9 D SLRABREPRDELOMEDH Y O E(R2)IC KN
L7z ARERTIE. ESNARIPROEDMABOAYOINS, REOEA D =ZXLICDWTERT S
FETH D,
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Early forecast of maximum amplitude and threshold exceeding
amplitude number due to aftershocks using a continuous seismogram

*KAORU SAWAZAK]'
1. National Research institute for Earth Science and Disaster Resilience

FEEE L, Sl EhESEEROMAMBHERWS T, EAYOJEAVWEZ &AL REI
L ERAIRIBORERER L BHICT AT 2FEERELAE (BB, 2019) . SOIF. FEORME.ABA 5&

ARBEOREMZEENICKRT Z2FERICOVTHREY 2, BANICIK. THET, ST, ICEIEzU EDOHR
EANE S N BREEQ%] ERENZBBREQE, EEOT,. T, z. nOBAEDEICDWTHE
35, IITRNZEEBRREREMER, nZ21&7T 256, ZOBBERE MHET AT, ORICERZ
DRANIRIENZLETHIEERIEIQW] EEVWRT I ENTE. RAIRIEDFRIZERERBIRIEE D TR DO5FT%
RIFEICHEET %,

EfhEBEEOXERARE (—ERETI & ORKXIRE. SEIERTEZ19ICEE) &, Frecheta s & IEIEHh
ZBEAIRO—FEICLEZD D, ZORFHIE, HEFHOFRS PEERBIEEEERIMT 5/357X—%

A&, Gutenberg-RichterR DblEZF AR T B/ A —ImETEHBIIT SN, HERIAKZ-FERICLE
DPUVKRBIRRT 258, AZFR-FEADpEL/RATA—F 72, MAT, HEBTRIIHEUAOKEME %25
HREBARIBETRE R D10, TOTME, 68T A—5 kB, UEMADATA—95HNBE, KE
BAIRIED L 72D D Frechet9 % D RO HEKGIK

G(z, t, t+T) =exp[—ATm'1(z—xmin)'mt’p] (1)
R E R gld

8(z, t, t+T)=ATtPexp[-ATm ' (z-x,,.) "t ") (2%, ) ™" (2)

min)
ERIND, LT 2REEAED S DRBIRFEATEN BF+DREVE WD FREDOTTHRY LD, BRI
N -XBESARBICRILZEZRA WV TFrechet2 & H TIED., MEDNRSA—F%HET 2, RLHEEEO =(A,
p,m, x ) EAWND &, BBREEQIX

Q,(z, T, Ty 0)=1-exp[-(N_-N)]Z __,"(N_-N)"""/(n-1)! (3)

N_-N=(z-x

L min

) AT, P-T, ") /Im(1-p)]  (4)

ERIND, N_IZHET,MST,ORICEET 2LMMEHEZ. NFXZORTHRAREN’EBEzZZBA L WHER %
K9, BBERQIE. zICDWTFrechetf i, niCDWTHRTZY UAHICLEZD D, REOFRICEWTIK, #
EEDREELEEZERB LS XFH (HIAIE, Omietal, 2015) Z#HWN3,

HMal¥. G-RRXEARFH-FREXICLAN I RETBHZIAFEZAVTERL. ¥V =ZF1— REKKIRIBOEFKRRK

HOEH LERBSAREBOHSE (AR) 2XKT, BAREBOBEF10"m/s (RRR) ICREL. IhEB
ABEBRAFBEAVANTRLTWS, RERAREBO TRX , 310°m/s (RRIR) ICHELL. KE

DEIRISFEIF RUBRICERB SN EAIRIEZRT . ZORLUKRERZHRICOWVWT, XEREDSDED S 3HFRE
% (FHtR) FTOT—9ZAVTAIA—YZHEL, BBERMBLZEVERI b (RXIKE) &c (BEE
BBIRIEH) THD, RAHNIHFEELURICHKE L ZRARE (Kb) &, BE10"m/s2BAIRIBOH (K
c) DRERT, BIRIIIFEMEE R THM L 296REE I TD10%. 50%. I0%BEBEKRIMIRETT, &
AiRiE. BIMEBEBIRIEHRILIC. FROSHETHER L TLW2, Tl 128EER (MaEiHitiR) 0Bme (I

d. e) . FRTEEZT—9HMEAZLDICNAIA—YDHEEREL LAY, FICEHEBRBIRIEH O FRIEE
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BAMEZR2020EEKERR

LWBYIAEFND, TOBAEIB[EDIZE EERKIC. BREXRMZEN S TSN ZEERNTRARE. B
ERBIREHRE BT 5,

BERZEABINEAVTHb e AKRDORAZ1000E Y < &, RAIRECBIEBAIRIEEA10%E BERR%
EEBH — R E90%IBEHERIMIEE FE 27 —RIETFNEFNI00T —RFBERY, 2 —2ADT10%FRE &
oz, BERRIC. 10%E 50%BBHEEMGEDRE S £ 0'50% & 90% B BHEMBDOE LB T2 —RITENE
n4007 —R2 T, 2UHRDA0%RETH o7, U EDHERI S, RS A—FHERELEL LARWVEENARET
Tk, RESARIEEZAWVSZ & T, AMEREREERELURICZ DR ORAIRE & BIEBBIRIBE & HeRp
ICFRITEDZED DD DT,

A AAREBFE - EFMHAB ERMBERVERHRERWICE) 7ILY A LARBEEES T HUFEDORH
1 (GREHES17K14385) o DXEBZZITTWET,
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Landslide source determination using amplitude source location
method for the 2017 landslide in southwest Japan

*lssei Doi', Takuto Maeda?, Toshitaka Kamai', Gonghui Wang1

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

201 7FENINEBRAICE > TAPERHEFR/NFHEICE W T7H6BFRINE4A5H T 3 ICKREL RN EEREA
FHEL, CORNERRICEZ EBONHEHN,. WI9ORREHSWT2E. EEMEERAFEDL-5RDH
EHRARKICBWTIRA b, MiEFEIZ40-60EE. SHEAKREIL0.5-3 HzTH Y BIEMR (e.g.
Dammeier etal,, 2011) IC& 2R EAEOHERTEHKEFBE L AWERHERLE, £, BERHISH 3
km/sODRMIBEETEHEEL W ENDE, RBRICE > THESINMEEIMRA SN ENEA T,

DL, EBFEONSBRMEBRETH>TH, SREBEFARICKZORBIEHRINATVEIL
BHY ., BEKERNERILEINEREOCERICEER KA EZRT EHFEINS, LML, T50DEE
BRIZ—MRICS/NAME L. LB BEEDOME L EVRRLGPKSKENIAOND I ERIFEAERY, £I T, K
MRTEIDELD RMBEHHNEEHMESARTIRA SNARIC, REBREICEAT Z2HMBERLLICEDEEE
REWETE DN 2R,

Doi and Maeda (2020) (&, XL DEBEZRMEIDEIE % £ REOIRIELL A SHE L ZIRIBRIFREE

(ASLE. Kumagaietal, 2010) %=, EBMEHAME TRZFINA2017ERFERIUTOREARICL S
108 R EDMERF T — 4 ICHEA L. HEBENS kmTHRENEORDICEREZRET DI EIKIL
7=o LH L. XA THRETH2EHATNFHXICE T 2REMETZENE Y ERENNE W, ZDEH, &
DFEEZTDEEAMROBEH T —YICHTROEBRRAELES IR >7EZ 5, mVWS/NIbA2E T 2 HIEE
BRIP4 RREEDVRL, ZOFETEHERMEBOBRL D L WH AL -7, I T, AR TIE. S/NEEAME
WERAIRICH 1T DT — 952 BWERT 570, REZSRMEBICHCTCHNRT 27— Y 2BNICERT 5280
FERALE, £9. JYy N —FTRET ZREERMEBICHT L. BRIFEEERDS/NEEDRE WD HDERER
CIRIBOERTAMRE DLEEL L, IRTOHRARICBITPIREOCOTAEZEHRT S, ZLT. 8D
S/NLEAMEWERIR TH > TH. IRELZREERMUBD S DIRBOEHRTRED / 1 ALRILD2ELLETH
nE, TOBBRTIRRESRUBLISOMEHNE /1 ALRNLLY HERICKERIRBCERHETEZET T
HHEEZT—YELTEAL, BRTHMREBARIEE DREAEET S, COLIICLTHELNEE
RE>EHNIRREERMUBANEFEOREL. TORLOKREDEEOMHISREGHEHMELE,
DIER, 2EOMEEICH LT, HERES kmZE CRENBEORIICERN KO bhi,

AR THR S /N FXKORNEREL. FRAUKRERITFH20-30km BETH2EEMEBESURICEINS L
DIMGITREL. TDH., —RICBFERORER THRET 2REHRRICEVWTH, RKROBARMED

WMEEINBIENFREIND, LD >T, AMRATHRALLRIRBEEEZAVS LT, BREEEH

EERAFEOBRAREN S, BRDOS < OMtEICE WTRAREOMEARRE FAERELICKRANTES &N

#HENna,

BIEE BRI ERTMRFFOSREMEEIROMER T — v 2 FRAIETWARLEE LA, 8L TEHN
7=LEY,
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sP converted waves seen on broadband record sections from
earthquakes near the plate boundary of Tohoku district

*Masahiro Kosuga'

1. Graduate School of Science and Technology, Hirosaki University

iEC®IC

RSN SHNMABETCRE LZBEOERREI ZBEIRET 572012, sPEEEAZRAVWSZ &KL
Thhd. ZORKIFE, BREILOBMHSNASENBRERDE CPRICEBRINTHAKUBWEZLDT, sP-
PERIFENERRES OB E 0 2MEARFEREICHNAT 2. LTHRTOEEEOKREIE, FICERESEAR
TEDREFEICLDEDTH o2, LHL, FHEDHI o Hi-netBIBOT—9 2#HW5 &, sPEHUEYZ
DL DOEHE % ZREINIER L2REIE L THRHET 22 ENTETHS. £ TI I T, MESTORFEAH
ELTERERDEZRAWVS EEHENIBO THIRICKRETE 2 E, BRABP X HAZXLBDEWVIC
KO TEENEDL S ICERZDMNETRT

HiE

HMEETORMMIEIX, Hi-netthBFHEFMTHT AV AR) a—Ya v EFnetthEStIFEMHOI VR 2 —YavE
TOBRBEHBUET 1LY (Maedaetal., 2011) ZERAIETITAR -2, BHROZHMIIF-netBAI R TDIKT
CHBRLTHRLE., ZOE#ICLY, MEFOBRERKRE LY HERAKNS DR OFANAREICRS. &
512, HEREF AwiggleRR L TRIBORFSICIGE L TEHICER T 2HEL S, IRIBOK/NMIS LU TERRIRIE
% Z Hauto gaincontrol A L7z, INOLDONIBAEKE L /BT EHROR—IA N7y THERL T, BHRIK
DOHEREOEE L REDOFHZRANT.

T, THEROERARETT 57-0IC, OpenSWPC (Maeda et al.,, 2017) I & 2 3RITKRBETE S
Ialb—YavHAVE., ZOENICE, SRREERKRBRR—ZA N7y FIZMAT, RF+vy 73y hTO
RENDBHABENTH S,

SEOMREHIFRILM AR EEFESTRELLMELATRE L. [SRFCMTRAYOTZEIC, UTD2:EY
DOEFAHMB L. ¥ =Fa1—RNOHEIF430564TH 5.

(1) EHWEHICIFFRAICENMEAVRBRME, ChoSIZTL—MERTERELTWEEEZEZONS. AL
B TOZDOMDIEY 1 TOMESINA 7.

(2 BFEHATREL TV 2 EAVMENME. ERMEKEHESY 1 FIAEALTE, v hO4a KRIHNI5
kmEEERZEDEEL LD ICHE L.

TR E ZORM

ZLDR—Z M7y TEREFICE VW THHRASPESSE AR T 2 2 & AT E /2. sPIRIZEREERH100 kmiZE (IC
BVWTSHEMIOOBEL, ERERHE ESICENTRENEML TPEOZTNICEIRL, ERERHA00 kmiz
EETEHTZIENTES. sPROERMERLE ICIEERBUKRESE, DY, 715 DEKEH0.1-0.5
HzZICB WTHREHBEET, SRKICAZICONTREBEICAS. Ihik, BERKSIFEEHBOREEEEDE
BAZIFTKWEHT, EEAPHMEMEHRALTHIELT 2 EOMRELCTRLTWS. £, ERUENE
WHIEBICH T 2 R—Z N7 v TREHFKOBRMEIE, FEICBVWI EEHIATE L.
EHEHOMEIXRAABICHERNE S IOBIRL D, sPREPZOMOTHEEOHBIRRIIREL EHICELT
%, BERABHIEZI42.5LIATIE, sPRVYpPEAEDESNATHENIRSND. ERUBINZNLURICA
3¢, PEEAREORNMIBFEAF OEHEMEVELENS LD ICAS. ChIZEEREBERAOETONS
ERFEEEZOND. ZOSERFERUBOAMAAIZ, BRUBI/IRF143.5MMETIEBHTSA vaAe—L >
NTHB. ThiE, ZOMEDBERTOEENLWVERSEHEICHIZ>THAHUETHZHEEILND. £
o, XHZXLBHIERDE, PRESPREOENHIRIBOEME D HHERICEILT 22 & HERTE L.
EFEHTIEEY FOA RESHNERDMEICDOVWTOLEATR >/, FIHNEALR D & TR BIREL A
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EHDEIICERZADD, ERMNEDEVWETET DD, BERDOEE,NSBIRTHERTIDISRET
Hor-.

BbUIC
EEEMNEHEELFEEL TRECDIXREMA S I ET, sPRIZLEVERIERHICHZ > TEHEIEIFT
32N o7, sP-PREZBBICHEAMD I ENTENE, ERESOEREPHBREEDHEICER
BRTF—HERD. ZTOHEAYIL, sPEOBEEAEENIGERTHIMEEEZBA, FHEMER & DEREZRBV
5L THEEERS.

S

AIFRTIEBELBH-netd L UF-netDERBRF &, [IKRFCMTRAY O =FERALE. REBGEEY
aL—YaVICRRERARZMERRMAOEICHEK S AT LZFALL. (2 HEFNREHRIRES
DOIEMREDEB &= WL We, UEOREICREHLXT.
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