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In-situ stress at the basement under Osaka plain -estimation of stress
orientations by observation of borehole breakout in deep seismic
obsevation wells-

*Kentaro Omura’

1. National Research Institute for Earth Science and Disaster Resilience

WMEREBECT I N2y /EHZERITE LT, EELYEECTHLAIMBROBREMEMR TN EKDH B I
&, BEEIC L BMEEICL %, KEMRRE, BAOBBCEDL S IC, EH EEELARTHUNBETH>7Z. L
L, &ifld, 5637 2L CERNEHAT 2 REZEASRE, DRAZE, DCDAER L)Y, FLAYIERET
BONBIEBEGEL DS, ISHAMNEEEHETI2FEERTR—ITLAIT7I N, DITAAERHINTETL
3. AEXRTIE, —Fl& LT, BHERNZRMARAOHI-netER AT, KIRFEICH D EEBHMRFENEAH T
DRTE=ILTFLELTRENS, RPE=—ILTLAIT7 7 NIERERIN, RUBMBRISHAMEME L /i
RERETS.

ABRAF DL TEEAIF (AL#834°39" 45.92” , Hi®135°23" 22.53” , EBHIEE#2033m)& HREDHFHLiE
34°23' 52.14”7 , E#135°17° 01.24” , #EHIREMN1532m)ICEWVWT, R7KR—ILTFLELT7RE
(BHTV)AEMESI /=, BHTVIE, RBY—ID KNSV ATFa—HY—%0OkStE, BFREABICESFELANS
ARELEFLT, AEISORFEOIRIEE ABERBBEAZBRRTTEILICE T, AEmOEZ <. &
WAL, RERORENNS <, BRNPEL DD, BREY —IVICIFHAE M EAMATNTVWT, FLEERIC
B328HBREDAMUNDOINDE. RTE—ILTLAIT7Y ML, ABICHIBISHERICELY, FLED—ERA TN
WiRL, ZOHAH, B, ARMIILKTZEKRTHY, ABEKRT, FEABICRICHENESZ T, RH
ENd. BIELAEMBDOELSEAED, BIEBOOAMNSKBAAMARD 5ND. [EHEICITFLEEDRIE
BMENBEESL, HELNH#L WD, SEIF, BABFMOAEBRT 2. BAKPEEHL 590°OEk L /=51
DEMEMRRIS T DOKERKEMBGHAAICERS.

MEGHF & 612, RMOMEHBBOKREBE, S, ERGTEEMAREE LY, EEOBHTVERICRT
R—=IVT LA U7 MDRFB I, RTICHEEBHDORTE—ILT LA 272 NOBHTVEROHI %

¥. BHRTEHEEWSEBETRZHR—ILT LA 27T NOBHTVEIENZ SNz, ZOAMUIS, RAUBHRIG S
DKEZFKEBWAMIE, LIETNSOE-N260°E, HR TNG5°E-N245°EE A Y, +-15°RREDRENRATH
3. ZOISHAAMIE, BBOIasithiics i3, REARDERISAAMICESHAERICKR >TW

3. BHTVREIL, EENLREEEH R >THEY, BRAHGEAHERTI2HRIC, HHETERTEIIE
IC&Y, REPBELT, R7EHE—LTLA 279 M ERINNIL, RUBMRGHERDEZENTE
%.
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Experimental and numerical approaches for understanding a
development process of composite planar fabric in faults

*Takeshi Miyamoto', Kiyokazu Oohashi?, Akari Fuke®, Tetsuro Hirono'

1. Department of Earth and Space Science, Graduate School of Science, Osaka University, 2. Graduate School of
Sciences and Technology for Innovation, Yamaguchi University, 3. Japan Meteorological Agency

INETHES /A= MILHS A= MLA =5 —DEHHEICH W TERERATHN (DiToro et al.,

2011), A RERBOEBEFHNARONTERL., T, BEEEZREOTAMTICRET Z2HIMESEDEHERD
fTbhT&x (BIZIX, Marone & Scholz, 1989; Moore & Lockner, 2011 % &) . Lo L, ZhsidES5h
LEEHEBETOERRENE <, B—E8RICH L TEVWERESEH COEREREZ T /AIEDRW. 22T, X
RTEFE—NICEREZFHZEM IS 2EBNE L, ERESIREBHONLRBHHEM AW ORESH
0.0002-1.0 m/s ICTERERZ1To/=. ZTDMOERSFZMHIE, HE 1.5-3.0 MPa, 9RXYEZ 10 m THE—
L, RS LUCKEMEHTTITo%. EROBER, LIEFHETIE 0.1 m/s LAET, KEHMFHTIE 0.01
m/s LETIRYGFEERLEZ., EREANOFRFZAVAMNEERROBER, &ZIgd L UKEMNMEREIC
BVWT, TRYFEAERLEZREHOEAMTICIIEAMAREFETARY @D, INYFLERI LN >R
EETEEAMABEMNRZT 2 R, HOREIHIBS L.

BWT, EBERBRDONFOREPHFICHDBIGTREEN FEM, BRI Ty TR THMICEITT S Z
EHEEME LT, BRNERE (DEM) ICL2ERRBRAZBHLAATFYIaL—2 a3 vaiTok. TORR, ¢
NYEbERLZRERTIE, BENFEAEBNEMANIKRE VWIS EAMARICFETICEEL, MATERRER
W ESRFICITEARARICH L TER L2ARNIC, ERRETEEICIERRICEELE. RTFICHDLBIEHND
BRI RERIEIR oAb o7z, —A, IRNUFEERILN > EREETIE, BHENFEESEMENFIC
DB IGADKRELHPOBELARONLD, EBREFEHETRE ERRTZONFHRIIAZKERYNTFOD
B& & BERMEYRLITHOR TV,

UEDOERERE ERBABVOFRAR, BLWENEREICLIBEFEOHERNS, CAMTICHKET S
BNBEICIETANY REKRGFEDNH D oD o .

LU, IREBEOXNLURBMHBEMOABIIEXNUEAZZADNEENTSY, INHEEEBEDOREICE
BAS5ZTWANITEHTHS. £IT, EAEBEDRELIRYEFELOEREELVBET 2012, &
Ble LT3BEOARN ZRAWEREREZTo . ERIIETEREZGHTT, HE2MPa, §XYRE 1.0
m/s 8LV 0.0Tm/s, IRYEZT10m TERELZ. IRYZEE1.0m/sICEVWTIEFTARYFEILERL, ER
BREDNEBREERT T TOHRILERHIE 8-10m THo7z. 0.01 m/s T, TRYEB T mBEEFTOIARY
BILICHRWTEBREIOETZ2EHEARLE. AERICBITZ2TRYZEE L EAEEEDRZEE ORISHEICD
WT, 51, MIBERRAEZBLTHEELTW FETHS.
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Gouge friction on a meter-scale laboratory fault

*Futoshi Yamashita', Eiichi Fukuyama2'1, Akihiro Shimoda?, Shun Watanabe?

1. National Research Institute for Earth Science and Disaster Resilience, 2. Graduate School of Engineering, Kyoto
University

B KB 2R MAFRA T, BAEBFEOR T —IVKER AN BN TREREAZFA L7 X — MURE
DEBERAESIL>TWVS. BEICEBLAEXA—MUIREOZRRANWERBEE T4 EFEEMIE TS
BROERERTIE, ERREI/R[BTI2EERODEN Y FA—MUVRBICERNTHFNSIKBRBZEND R
T=IUREMEERLTWVWS., ISHICKERAREBRRICEDE, ZORRIEFRICHE > THEMICRKRE - RT3
WIBE EDINAREEICH D EEHRD T 5Nz (Yamashita et al,, 2015, Nature) . LA L7ad S BRDUE
ICIE—RICHD Y EFEN 2R ESARFASENTWS. AUVBASUKMBTHEREBMICRA T —IUIK
EUENEETI2HENIEELRBBETHDI DD, BLAIEA—RNUEBETOH IV VERRRES Z
Bof., AMBTEZIFIANVWED 7Oy 75REE LTHY, RX1.5m, 180.1 mOEfEm EICERAD Y
EEAG L CERERAP A >, BRADIELTY Ty FINICE > TEHRZRTI0 um, ZAHE200
UumERBZEOIMBLIEZIIANVEDOHMRAFEARA W, BRIV AEBAT2EIIMSHI—EICE>TI10
UMMTERDEIRF LI, BRAIVSEELZAONDZEOIY VY RTSANMIE>THLS L. ERAHY
VEBMELEICSD WA THREQRRYMBICHAL, ESIN3mmIZAR2 KO RDBVERAY D ZRYKR
Wik, EBRAF > TETERBLE. ABRBABICLZ2TAMERES IAIRICHEY v v FICLUEKX
6.7 MPaDEEBEIGHE S A, REBRFPIT—EICR 7. RERE, BAMEZHLAVELERT 578, 125
HI-YREIEMTAVYEBAFRLE. RYDEBRAV D EAEARYINE L, HFMMEICHEK > 2R F IR
HICEWBRELE., AFRTIREMICHLC C2REDEAMERICE2ERAS Ao/, 1DEIEE-KRE
RKFEE (RSF) IO A Y EFARDIZODDORERT Y TECDEHFTTHS. HEHEEA0.01 mm/sH 51
mm/sDEI TRV IR LELIHE, EEBINBERIBORBZENGELZ. BoNhT—491&, ZBlFANWVWED
BRAY I EERLOFEERIIEAERELTWS., RSFAID/KRS X YHEICEAL TEBIDOFEETHRE A
BIRIFETHDZ (THfM, 2020, KKE) . 20BDHETHEIIEETRNUBOERBMHOAEEENE L
EDTHY, 0.01 mm/sH 530 mm/sO—ERE CTHET LEATL00 MmO INYERHES 2 7-. EERE
TOERGRHEAERE 2R LAEZ S, EARANATAEEEMIERBOEBRERTROATWES
WEERTOEEFBOI[IRPESNAL 7. BAINRBIREZFAN S -OEBRMERWCRE L E
F=IOTFLADT—95@BRLIEET S, TRYICHEVERMET LELOZEERALPHAITEELLTIERLHEE
ELTWRBENMRONE. AUVVEZESUCREBTIIEARINEZEEMLIRETRONZL D REHAFTE
BARKELDLL, TNILLYEBRBORBIRELAD >1EEZIONS. —A, HAEREI/BVRHET
DERICBVWTR, EROZEREBICEVWTESRNGEZEREMET LIBED 2 KRFIREINTWVWS. ZTOL
SRHRERTIF, ERBOAVYCBRICECEBLEEVWAIIENLIELIERDD>TEY, TAMETHIE
FLEWMERNIRE L CRANICEBERRENMMET LZEEZAONS. EOT—49TH, —BHELLLALEE
AR FEINERNLRERFHROBT AP L TBURHELL TWKRFEZHEETES. LENST, AVY
B ECRETIKISHAREEINRKEZETDIETICLIVESKDIRYEHMIAVEELRDZEOD, 2ARTHINEEE
it L7=RRE & RARICHATHEICERT 2 ERNERREORNBEBAETASIEEI SN, NERFETIIHAR
SNBVE D BEWVESEERTOERNERRBORIBEIRET 2 HEELH 5.
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Room B | Regular session | S09. Statistical seismology and underlying physical processes

[SO9]PM-1

chairperson:Satoshi Matsumoto(Kyushu University)
Thu. Oct 29, 2020 1:45 PM - 2:15 PM ROOM B

[S09-01] Stress tensor estimation and its temporal change based on seismic
moment tensor data - Implication from flow rule -
OSatoshi Matsumoto' (1.Institute of Seismology and Volcanology, Faculty of Science, Kyushu
University)
1:45 PM - 2:00 PM

[S09-02] Characteristics of Source Parameter for Aftershocks of the 2016
Kumamoto Earthquake Estimated by the Coda Spectral Ratio Method
ONaoto Maesako1, Satoshi Matsumotoz, Ayaho Mitsuoka1, Group for Urgent Joint Seismic
Observation of the 2016 Kumamoto Earthquake (1.Department of Earth and Planetary
Sciences, Graduate School of Science, Kyushu University , 2.Institute of Seismology and
Volcanology, Faculty of Sciences, Kyushu University)
2:00 PM - 2:15 PM
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Stress tensor estimation and its temporal change based on seismic
moment tensor data - Implication from flow rule -

*Satoshi Matsumoto'

1. Institute of Seismology and Volcanology, Faculty of Science, Kyushu University

ITLC®HIC

FNEDOREREBECT— XA Y M TV VILE RV IGHEE D Angelier(1974) D EERRI R FR A I Y IC
2 DFEFERPHEE TOREIRINTERL (LE2A—E LT, EAIFEME - 1, 2020) , ZDOHT
Matsumoto(2016)IEhENIEEFDIEHMIRRTH D I EICERBL, ¥ 27 0OICR % &Prandtl-ReussBIICHED
EEZT, E—AVINTFUVYILEBELERSNZRESHICHHATZ2ELTRATVYILERELZ, LML
BRSZDRENKILL TWELE D NMIEMNTIEAWV, £, WHRBBHA U N=Ia VIl >THES
hZREBRADOE (SHto=(02—03) (61—03) TZTol, 02, c3XENFREK, F/, BNE
EREA) IHEREINEL, ZOEKRTZEDICODVWTERELELNH D, TITAPETIEIEE ICHEMA
AENLINSDERICOVTERT 5,

ANAOEMEE SN vN—T 3y

I TIIHBEETERED SO DREEEZ D, sx, sy, szE TNETNKY A LRT Y TTHEMS

H, RATAMGONRBEREELZBALFIC—EDIRABETIERIZ LTS (M1aBiB) . BEEMICITEREL
TrescalRBEAEZ BT &L B, =& ZIECoulombDIFIEEE (BRAM CTRER CEY b‘i_c_é) TH-oT
Hu=0.6DHFINSL30ENETEBYIIRI S, EELEHERAKICRIZIETTHEZOTINGERLADYE

NITEMICASEDOITARNYDE—XAY MERERLICARS (B1b) . €T, I TIIEABEDLDICHEHRTIE
Eld—EE L, BELZFELZLABBICEET—FICHENEIY, ISHBTICRBLEZE—X Y MEHRIH
328ET D, WNBIIBRRBAMBAICARZEAEDEDOAREWVIEAE NS VWBATERENISHBETED
ENRR, BINTEIEICDB, RRBAMBAEEREE LGS, WEREESHIEx y z8h&E—HKL, O
RIS T 5A,

HET 350D $=0.2,05,08, (01=o0x%x 02=0z 03=0y) D3IDDT—ADBADERAEH2(C
Y. BRET 2 (ox, oy, 02) XZEEB AT v 770.1,-0.1,-0.06 ( $=0.2),0.1,-0.1,0 (¢ =0.5),0.1,
-0.1, 0.06 ( ¢ = 0.8) MPa/time stepT#H %, < I THEEIZT0MPa, 5T IZ2MPaDBZEZRT., ZDHER
TIRUTOHENIEONS, 1) HEHNFIEEEIOET 2 X TIHEERNORHIEE TS NEIENEE L L\ (stage
1) 01— 03DHEAEHLENREISET 2 EHMENREIED, ZENNITRELEBE—ISNETEDOEAEZRD
(stage 2), o 2tEm GEA) LoD, 02—03 (01—02) ODEAEHLEDNBEICEL, ThoHEM
BET2FATHHMENREIEDH S (stage 3), ZDRER, BERDIEAIE 02503 (01=02) ORREICKR
5, —FBBREINZE—XAY NIERSNBIENICLHIT B, T4abL, EZRWEIGAHEICS W TIEEH
mENn3inh BHAL—b8) OHDFRBMEIN, ZOFISHEHET B EIETERL, 2) Stage 2ICEWVWT
X o 2 DREIFBAINT, IKALIEVWDOH05IC13E, 3) HEFShdih BEEABAT) LBRIND
5 GEEMOTH) XHFIBRICARY, WhdHhilEERET %,

I5IC, AEBOSEBREFICINH2RNEELISREZRIED 2 HEICDVWTHKRET 21T > 7%, Hardebeck and
Hauksson(2001) TIRIES NS ALLIC &K SR WEIS DO EEL SEBE = #HE T 5 HETIEISHLE<0.50%
B, >05D%BETIF02—-03, 01— 0 20ENDOEIIEZIGNELLEZRL, BEOBERITS IRV, £
DEHIOEHADELTIIEELSRDSND I EMNALSNTHR T,

DED&SIC, BREAFENSIEABEEICDOVWTORIZTV, SEOBABHECRERE, ETV VT
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Figure 1.
a) Coordinate of the simulation in the text. Three types of seismic moment
tensor indicated in right side occur inside of medium. b) Schematic illustration
showing summation of two seismic moment tensor with compression angle
perturbations are averaged.
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Celumn figures show temporal variations of stresses, deviatoric stress, and in-situ stress ratio,
respectively. Coordinate system is shown in Fig. 1b. Colors in the figures are shown in legend.
Stress ratios of given loaded from outside and estimated are indicated in the left and right of
the column figures. Row corresponds to case for different loaded stress ratio. Arrows show
stages of stress condition.
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Characteristics of Source Parameter for Aftershocks of the 2016
Kumamoto Earthquake Estimated by the Coda Spectral Ratio Method

*Naoto Maesako', Satoshi Matsumoto?, Ayaho Mitsuoka’, Group for Urgent Joint Seismic
Observation of the 2016 Kumamoto Earthquake

1. Department of Earth and Planetary Sciences, Graduate School of Science, Kyushu University , 2. Institute of
Seismology and Volcanology, Faculty of Sciences, Kyushu University

HEOEREMEERT 27-0IC1E, HEE—X Y MM, I—F—FEREl, SHETEAARLEDER/NRS
A—GEWRETDIENERERSD. MEE—AY bED—F—AREBORYT — ) ¥ JRIGBLIAN) Myof 3
WIDEdhiE, RABRTEEHEORBICKS T —EDEEZRZ ZEMHMONTVWS. ZOLIBRERR
=NV IRBEHARTROESDEEAND I LI, BRVEOERAFTAL, FREIVEIBEORE
HFRUORLEDIEDICEEETHDESA 5.

AR TIE, 2016FEAMERIICBITI2REDERDFICEREHT, ZTOOIED318IRY MaRREL
SIEOA—9 AR MVHEICE BRI A—YOHEETY, IR TEDESDEPZDERICDOWVT
AN, fBHTIE, EAMICSomeietal. [2014]DOFIBICH > T, BREHENSEBRANRY MLILE RO, 8
SIEEERIZ B KRR M RAT (AT, RS RERESAEHI-net DB AN 575, RAMESRAMES
BN —TICL BB AN SIRDEH6RICH T 2RERK T —9 AW, 1 -30HzORRBEFICH TS
SNk (Signal-Noise Ratio; SNR)HD 2L E & WD i AFBTHERK T —9#HVWT, #HEE—XV ML -8
WEEFHEOD—FT—RAEBOEIDDERMNT A —Y IR RN FERICLI DA A=V 3V THEL
o, FIMEOHEE— XV MEIBFKBHR LTS EERAEF-netD X WX LRICL ZETEEL, HEE—X
VNS SFHEOHMEE—X Y NEHELL.

RITORR, HEE—A Y MEOI—F—FERHICH L TM«f " OBRICHI BRFNR SN, —RHICHS
néz’f—')‘/0°EU’G%%>MOoch'3ODFa§{%LiEBZﬁL’Czb‘U, BIRIKFH A RB Y 2ERE Ao/, T HES
NEIA—FT—FARBEHMET AV MNZ2AVWT, MEMBZAK ISy 7 ERELTUSNBETEZHELE
[Eshelby, 1957; Brune, 1970,1971]. &% & L3184 XY hDISHETEIZ0.21 -17MPadETIES DL
TEY, &MATEHIE2.6MPa(-10/+10lEZFNFN1.2, 5.5MPa)Th 7. BEICBAERNTHRE L /-KEH
EDISAMETE[Somei etal, 2014] & 8T 3 &, AARDOHEEEIIZEBEHRESDOEDHMBERNTH . —
B, AARTRFMICHERELRIT LLEZ 3, BAMEERENICSVWTEHEHREDRBECERESICNT
ZEERIREENROSN, WINEEDHEE%ZRLZFEBREIIEZENEFN0.47, 0.43). I SIFUERSE
ICBITPMEBEDREAN=ZALEEZDIATEERBERTHS.

HE  BIICEVWT, EIRRAREAN KB ZERMMERROSREMEERRFEHI-net, LHEMEELSANE
F-net, IKFTDT—YEAWVWELL. BLTRHARLLFET.
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Room B | Regular session | S09. Statistical seismology and underlying physical processes

[SO9]PM-2
chairperson:Shiro Ohmi(DPRI, Kyoto University), chairperson:Akemi Noda(MRI)
Thu. Oct 29, 2020 2:30 PM - 3:30 PM ROOM B

[S09-03] Shear strain energy changes caused by the 2016 Kumamoto earthquake
sequence: Comparison with aftershock activity
OAkemi Noda', Tatsuhiko Saito?, Eiichi Fukuyama®?, Toshiko Terakawa®, Sachiko Tanaka?,
Mitsuhiro Matsu'ura® (1.National Research Institute for Earth Science and Disaster Resilience,
now at Meteorological Research Institute, 2.National Research Institute for Earth Science and
Disaster Resilience, 3.Graduate School of Engineering, Kyoto University, 4.Graduate School of
Environmental Studies, Nagoya University, 5.Institute of Statistical Mathematics)
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Shear strain energy changes caused by the 2016 Kumamoto
earthquake sequence: Comparison with aftershock activity

*Akemi Noda', Tatsuhiko Saito?, Eiichi Fukuyama®?, Toshiko Terakawa®, Sachiko Tanaka?,

Mitsuhiro Matsu'ura®

1. National Research Institute for Earth Science and Disaster Resilience, now at Meteorological Research Institute, 2.
National Research Institute for Earth Science and Disaster Resilience, 3. Graduate School of Engineering, Kyoto
University, 4. Graduate School of Environmental Studies, Nagoya University, 5. Institute of Statistical Mathematics
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southwest Japan, Geophysical Research Letters, 47, e2019GL086369.
https://doi.org/10.1029/2019GL086369
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Space-time separation of earthquake activities in the 1998 and the
2020 Hida-Kamikochi, central Japan, earthquake swarms

*Ichiro Kawasaki'

1. Tono Research Institute of Earthquake Science
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Swarm Activity in the Hida Mountain Range, Central Japan, Started
from April 2020, Followed by a Dyke Intrusion Event Inferred from
Crustal Deformation

*Shiro OHMI', Takuya NISHIMURA', Manabu HASHIMOTO'

1. Disaster Prevention Research Institute, Kyoto University
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Spectal change of the deep low frequency earthquakes near Yakedake
volcano in May 2020

*Daisuke Kamata', Motoo Ukawa'

1. Nihon University
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