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Toward rapid source process analysis for great earthquake using teleseismic body wave
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Optimization of Preset Parameters for Source Process Analysis with Teleseismic Body
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Consideration of the Method to Estimate the Radiated Seismic Energy from Regiona
Seismic Waveforms

AW 7&K 1 ; Mori James
KIUCHI, Ryota'* ; MORI, Jame}

gt N DT
I'DPRI, Kyoto University

The total released strain energy during an earthquake is divided into frictional energy, fracture energy, and radiated seismi
energy. In these 3 components, we can estimate only the radiated seismic energy directly from the seismic waveform, and th
characterizes the dynamic source property. There are large variations of radiated seismic energy from previous energy estime
studies, although it is difficult to estimate it due to the contribution from a wide frequency spectrum. One of the probable
factors of this variation is focal mechanism dependence of radiated seismic energy from teleseismic waveforms (e.g., Choy an
Boatwright, 1995; Convers and Newman, 2011). However, there are 2 additional questions from these studies. 1. These resu
were obtained only from P wave energy assuming a ratio between P wave energy and S wave energy. Teleseimic S waves oft
overlap with other phases, and attenuate more strongly than P waves, so it is difficult to measure the S-wave energy directly. TF
ratio of P to S radiated energy is not well known. 2. The focal mechanism dependence has been shown only for large earthquak
(Mw >6), it seems that this characteristic has not been observed for small and moderate earthquakes.

For the purpose of investigating these questions, we need to estimate and compare the radiated seismic energies correctly fr
several different phases. As an example, we focus on a moderate earthquake (June 14, 2008 at 12:27, Mw 4.9 from F-net) th
occurred just after 2008 lwate-Miyagi Nairiku earthquake. In this study we estimate the radiated seismic energy from regional F
waves, S waves, and S wave coda using an empirical Green'’s function (EGF) method. The regional waveform data are record
at stations of Hi-net. Firstly, using cross correlation, we select an EGF event that is highly correlated with the target event.
Secondly, we deconvolve the seismograms in frequency domain with a multitaper method (Prieto et al., 2009), and check th
waveform in time domain. Thirdly, we fit the obtained spectrum to an omega square model (Brune, 1970, 1971) to estimate the
corner frequency. In addition, we try to vary the value of the power for the high-frequency fall-off. Finally, we calculate the
radiated seismic energy using these spectra.

Acknowledgement
The regional waveform data of Hi-net and focal mechanisms of F-net were provided by NIED.
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Keywords: Seismic radiated energy, Moderate earthquake
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Simulation of hypocenter determination by using S-net stations
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The M 7.7 September 24, 2013 Pakistan earthquake: comparison of back-projection im
ages and field data
The M 7.7 September 24, 2013 Pakistan earthquake: comparison of back-projection im
ages and field data

WANG, Dun'* ; MORI, Jame$ ; KAWAKATSU, Hitoshi!
WANG, Dun'* ; MORI, Jame$ ; KAWAKATSU, Hitoshi!

LEarthquake Research Institute, The University of ToKyRisaster Prevention Research Institute, Kyoto University
LEarthquake Research Institute, The University of Tok@isaster Prevention Research Institute, Kyoto University

We analyzed the 24 September 2013 Pakistan earthquake (Mw 7.7) by back-projecting seismograms recorded by several lar
regional arrays in Japan, China, and Europe. The results show that the rupture propagated towards the southwest, and relea
most of the high frequency energy at 90-130 km southwest of the epicenter around 20-40 s after the initiation. This rupture pat
tern is significantly different from the northward propagation which would have been expected from the aftershock distribution.

High frequency images suggest that the average rupture speed is 4.0 to 5.0 km/s. The rupture speed seems relatively slow (:
to 2.0 km/s) for the first 10-15s, and then increased to fast, possibly supershear (4.0 to 6.0 km/s). Relatively lower frequenc
images show a lower rupture speed of 3.0 to 3.5 km/s (Figure 1).

A comparison of rupture traces determined by the back-projection and a geodetic study provides a good test for resolution ¢
the back-projection method. Given a correct epicenter location, results derived from seismograms recorded in Hi-net, show
very accurate location of the surface trace with an uncertainty of 10-20 km.

Figure caption

Figure 1 Timings and amplitudes for the stack with the maximum correlation at each time step (1 s) showing in the map (top)
and as a function of time derived from data recorded in Europe, China, and Japan (from left to right) filtered in several high
frequency bands (bottom). Here the distance is measured in a straight line from the relocated epicenter.

F—7— R source process, back-projection, slip model, rupture speed
Keywords: source process, back-projection, slip model, rupture speed
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Source process analysis of the 1923 Kanto earthquake using 3-D Green’s functions and
curved fault model

TR T BERE L 2 VK ] 3
YUN, Sunhé* : KOKETSU, Kazuk? ; KOBAYASHI, Reiji?
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!Earthquake Research Institute, The University of Tokyo/Itochu techno-solutiBaghquake Research Institute, The University
of Tokyo, *Graduate School of Science and Engineering, Kagoshima University
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BHRMEN TN 5. AW TIE, B TFEORENHIESNIC S 2 25882 TR T 5728, 2E—X FHET
TV (Koketsu et al., 2008 Z& A U TRDI==Xo7 V) — VEAEE HN T, SEARRTET- 2. 58, Hniz2H
— U RS TVIE, RS TIEEILOE R CIEHEREE OIEE D 3km DL ISR T, BHRCEE O MM R = oehsis
MKMENTZETIVTH S, BT — 2 ISHGRAE), m=Hge, mE ()iﬂ&%ﬁﬁb\t Wi €7 LIl Sato et al. (2005¢
[ CFrmbiE &, [FURE - BETESZ 7 2 ) Vil L— b EHCih-> TRRE Ll L7 bl E 2 0E Uiz,

ROIC, PRS- —JUCHE RS - gmﬁﬁﬁﬁL®30®%7w%ﬁibfﬁU VEBEGRE L. 85N
T2 3D ) — VEREIT % L, Z X 0EERET TV EOWTCEHE LT — VL, KR - SHER)
HICHRIEMN R E <, MR EDN o 7o, FHCERBIEOBIENEE TH O, WITED/INE < D DEMER = Rookid O HER
JERERE LI B e EZ NS, BFBEMNTE LT, 9 L5k 3D T — VB & yRAH) 7 — 2 38 X U Fimikr
BETIVEHWZ, 3D0EIT ENDHREFHOFERENE L, ITROPREREZOSHELLT V. ULy LiE
E—AV N, ZX0rT ) — VB AWEEROGD, PEEED IOt — VBEOERK D &N E 0T 2D
T kiF, HEREOMEIEIIIE, HFREE T — 2 OADOEFRRERITICE B 5 X 5 L RRB L TWVWA. RICHIGRZ
5, EHLE, TR T — 2 B X OCOFEHEE T TV HNT, EFRRET R o 2. IR0 O KR E EEE O 1
PIEER - —20c sV — BBz Al 7z Sato et al. (2005PF5R EALLTW D, =0y ) — BEER W T AL ORGSR
DI HEFEINC I RO ZRII/NEL, HBTE—AXAV FNE/NEh ot T, =7V —VBEETIEREROM L > T2k
T O®ERIC DWW TIE, =X ) — VBBV A T LICEK D BLLHEHTE3 L5 k>, &5, HiygZsH),
T, SRR 7 — 2 B X CRETE T 7 L2 O CEFSREARNT 217> /2. ZO/RER, FhkEiE T 7 )L ORERIC
FERT, O K ZZT NN T L— MEROR O I BEE) LEFE, SN 28Ik E > 72, AT R0 |
EHBEOMREI D EREL, HHEBET—A Ve AKED -, COC &iX, BT VBTV ED L
EHNTE kM B PEICRESNTWAE T LI > T, TJU—VEHEDNE L ko lb B L EZ 5N 5.

AWFZEDOFHWEE 7V X B 59 & Sato et al. (2005DFER TiE, FEHIOTRD DK ZHFEHHBREOL S FHAELT
Wi RE o 72, UL UARWIZEDJETE T 7 )LV ORER TIE, D3 XD DK Z EFEEDRED LR D72 il
BICRE->THED, IXNDDMERENHOBRICBOTCREDWHIL LA THS. —/7, BHIEOMEEEFE Ik
JEETIVERIWTEE T IVOFRETETED, TL— MER LD THE - Il SUE - 72N, FEN S 208
ME 7 L— MEROEROED I, ZO%K 20/ 7 L— MEROBEATZRO S IAICHEATE LW fERIC R > 2.

AU KD, HEREEDE MR =0 ehEE ORISR IE N CRA LB S, SEREIXMEREDH X 5T
WFRZSENC LB R 52 52 b, PR « — oS T IV HOEBREREA > N—V 3 Vi, IRXROE - hEE—
AV NEBKFHET B[ REMEDH S T AR E NIz, £z, —Xot7 Y — VBT HEIHOE U - I2imERE 0%
iz KO RCHEHTEZ X511k, =207V —VBBz WS EOERMENHL MM E >z, T 51T, ik
BET IV HOTASRIE, RKEOTRO MR ERENMHICET 2 EHICED T Moz

F—U— R ZBRUERRMT, =20ocs ) — B, BIRTE
Keywords: source process inversion, 3-D Green'’s function, Kanto basin
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& Mohr-Coulombiff i EEHE D o _ . .
Reproduction of M2 earthquakes by elastic Boundary Element modelling and constrain

of Mohr-Coulomb failure criterion

Wili Kilg v RV FI9—R2, U4 F VA IvF 3, A=y Iruk—3, VAN EYF—3
Ty /’\”Z\—}I/g I/ZJJ//\}") w73 LIV A N LA, /‘771)‘7; YRR,
LAT 4 VYo xA, =L R 7R 1—4 B=INALVLAEVR, ILTT 1//'7/'(6

AN T RER Jﬁ% 8 ik HE O

UCHIURA, Takd* ; HOFMANN, Gerhard ; WIGGINS, Mitch® ; STONE, Woutet ; NDABA, Pinkie? :
PLOTZ, Janellé ; LENEGAN, Patrick ; YILMAZ, Halil * ; ZVARIVADZA, Tawand&' ; MNGADI, Siyandd ;
CARPEDE, Andrewt ; DURRHEIM, Raymond ; MILEV, Alexv® ; OGASAWARA, Hiroshf ; YABE, Yasud ;
KATO, Harum?

L7 anfEKSE, 2Anglogold Ashanti?Sibanye Gold? 7't v b7 4+ —X—X5 > K, 5CSIRIT 4y b U+ —2—XF5
R | SATREPSSCSIR,” Zanfii K% | SATREPS® HUL K | SATREPS, MR 2t 3D MR ~RH 55T

IRitsumeikan University?Anglogold Ashanti?Sibanye Gold}Witwatersrand University,CSIR / Witwatersrand University /
SATREPS?SCSIR, Ritsumeikan University / SATREPS8Tohoku University / SATREPS 3D Geoscience, Inc.

JST-JICA SATREPS 51 COMBEHHFHRIRD 7= DELINZL) 71y = 7 FOBIIY A FD 1D TH2HLDOT A +
T, M 2HENEEREL TWE, TOY A Mald 3EDAH 3 BEMHER TN 100HZERINER SN TE
D, HEEEEEED BT — 2 DY 20114F 12 ALLRIS 5N T W5, TOY A Mld AE v hT—2137W0A, CSIRD
4 50D 14Hz Geophond filfFE 100mAGi THIER T N TH O . FullithEEBiH (BINESEE > 500m) ORI E RS EA
RZMD TEMNTES, iz, K 3km N7z Tau Tondlil L THIE S N7z 9IS €T IV, [FSLILOK 1km #Ed 7z i
MTHNMEI NN ESEICTE %, BT A b TRHEHRDIZDHD 9K GRIEER 340m O RY Y VT THRELNO

7 &, WitwatersrandK i L1235 Ttk R & iR OHIED T Th N Tz,

AWIZE T, YA FH5 183m™351nD & T AT 20134 12 H £ 20144E 1 H, 8 HIcFE L=, ZNZFhn, 1L 118, 2
fEl, & 4MED M2 HeDHIFZICDWT, MR ESIEIS I 7k Map3D TOHEL BX T, ZEFRTD Mohr-Coulomb
W EHE DR 25K 72 Map3D Tld. HEHCROFE-> B G 2 . Z N Adim->RA8 17 1 7 T 3 otiic CAD
KHTBHTEMNTE, WiEICHY T AN AEGERICREDO E— 7 - FAMEZE 0 YT, IG/IMZOEEICE LTz
EEIIC, WiE RICET S 2HBHNTAROEZEHET AN TES, ZOITANDEEHIFIIE— VR L REmE &
DEICE>THRE 5,

Hofmann® (2012)id. Map3D7 Fiu T 20074 12 A1 JAGUARS (Nakatani 2008) DEIHIY 1 + T& % Mponengili
(L Pink and Greer? 7 7 THAE L7z Mw2.2 DFEEIRD G155 LS 7 iam L7z JAGUARSIE, SEILHIZERHIE KL O &
FEIC IR HiFE OffE R (Yabe S 2009; Naoi 5 201D 7% AE THiE i L. Hofmannb (2012)id 2 Vs sg WS /)
(ESS)WRADHE TH % T L ZMER LTz, Tz, FEISHE U HIEE ORI XD #if 2 Map3D THET X 2 WiEh
JEIST A—=RMRT 5 T LICE Y Ulze ARIZED RS E LTV AL IE AE Bl 72D, Map3D THEE T
% ESSIRAKDHDNEZBHEICT 5T LICK > T, —EDEMNZH > TEROILS L isE 2T & 2 LR 5,

AL TIE 4HD M2 FOHIFEICDOWT, ESSHRADIA ) v RY—F L, ZOm LIRS - BIRiS S « ©—
VT —0 Y OHIERAE RS A— R ZWG1d % T LIk > T, GHHE ETOMBEREOHBZMA Tz, AW T, WG
F185 (BHERTOIST18) 1 BED Tau Tonadlkl i) 7 — & (Hofmanns 2013)% Wz, &7z, FRIERAMARTIC T 4 HYETRIY
4 %Tﬁo TZOARD R Y ITOBICEBIRENT L—r 7o e a7 T4« A3 T OR7Zz. T OFIHIGTT & Map3D

FIIHHTE ST LR Uz, ShLOBAFORAENED 5 5 20134 1 A LIS D & D% 45 H OFERTRROREN DN %
ot HICETIV L., ESSHEWEEIIH 20 THERT 2 EHAROFHRMNC A TICRIET 2 L PREINS DT, EBIRMEZ
WO ZFOEMDERIEHRD Dip 5 & —H3 2 EBOH % 10 EZ A0 Roll fi (Roll fAEllEHCIREIEIRC 1T TRE
L. ESSHiKDEZ TV v FH—F LTz,

FER. 4D0D 5 B0 I DOHEEMENE Lo, HIEBE N OEFISINTHT 2HWISIOEKTEw I, —AROWHE
FUEIE AR CIITIEHHATRE T H o 72 hS. i 13 Hofmannd (2012) DEMEEFE L D L MPa k&> 7z, 58D 1 DOHE
EWE EDZ NI, Hofmannd (2012) & IF 5 UWEEERR LRI TH > 7o TN HDFEFIE, BIIIY 1 S DOEEED
15D AL D Map3D Pl K DI N TV =0, BRMED R AR TH - 2B MMEE LTeMc X >7209 %
T LITXBU[EEMED D B,

SHOWIZE T, EBIFE T OIS IEELEC RS I O A RO s &0 AR ER & Qb z s, #HAKRST
X7 DR ERET S,
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F—U— R B—)V » F—0 UUHEEAE RYREERG Y T V) A, g B SREIS R AT, SRR OIS
Keywords: Mohr-Coulomb failure criterion, Deep South African mines, Elastic Boundary Element modelling, Stress in seismo-
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FEREBEMD B AEE 9 2 HURWE O o) IRIER I Ofld  —E BTG\ O] —

Detection state of stress at a fault from focal mechanism data ? application to Kego fault-

RRA e 1 5 Bl EHOR KR
MATSUMOTO, Satoshi* ; MIYAZAKI, Masahiro! ; SHIMIZU, Hiroshi'

VIR R AL > 2 —
nstitute of Seismology and Volcanology, Kyushu Univ.

HIEEFR B BV CIRHERAEDR T Vo v VAT 2 T E WREEETH S, R, WEHICISHDER LTV
LZOENERINT ST LR ZOMMGIC L > TEELR T Ta—FThH b, A - 1Zh (2014Fk - HIFEES) Tl Mt<
D FEZIRR L. 2013 RIS OMEBOWEICIE, MIZBERENCINER L TVl & 2R LT, AL TIECDOF
7% IV T 2005445 b U 75 5 Pt EE O REFS K U A DM NI DFEFERMS IR 72 it L. ZEWEIC B TS 1EH O
fRth 25l Tz. T Tld Asano & Iwata (2006)C KX 2 AREB X URAREDOITAND M L FEMlEZE— A b T2V )VE
KUZEFEWEIIMT 7 F ZAD7 AR T 4 ICHST BILH D L EMTNBIEICE iR E— A v T VIV ESZ | ARE,
RARE, FekOZEKEHEDSHEPREZRA T, T—X Y b T UV IVIZZ O HEZHEE T 5 T L IZNEETSH
Blzolc, HEEOEIST THBE LIz DZHEE Lz, TR, AE - RARENEICBVL T ZNZThoMERE
ANCIS R RGNz DD, EEWIEICHE O CEBEERISNEPDRONGEN 5T, TORRELT, 1) Wig/k:
W Clda  fEE RO ZIGE L BRARLUC WL, 2) BEREICIZEHIDER L TR, £ ) DM
MDD, Tz72 L. WilEELAOMEIREIEICHMEGE DN A ESNE T eh b, SHBOT—2DOER™ZITV. FER L
ZHIETREND 5,

F—=T— RIS, B, SRR,

Keywords: stress field, state of stress, focal mechanism, Kego fault
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P G TRREE B T — 2 2 O THEE U 72 200845 T « BINREHIEE RE DS 1R
T WERA & DL

Estimates of stress drop in the focal area of the 2008 Iwate-Miyagi nairiku earthquake

HH EG Y BRI 2 ME EC 2 N EA 2
YOSHIDA, Keisuké* ; HASEGAWA, Akira? ; OKADA, Tomomi? ; UCHIDA, Naoki

VR SR EBANIRZERT, 2 AR AR AR E AR S IS - A T RIme s > 2 —
INational Research Institute for Earth Science and Disaster Prevetifmmku University

IR, HIERNES TN U720 2 20 BUDEWIC K DN T 2 BB TH 5, TORKIC, WiERICHh->T
WS B AMIGIIDORE S E, HEZNICHEETTRETH D, IGIBE FTREEMENTWS, IGIR FEE, EY 1
WaEZB ELTHEBRINGA—ZD—DTHBHEEA 5, LMLEDNDL, ZOWEDIZDIZ DIREZXHELT BT
L0, RHRICRE L T2 a—F —JHIEBOBEOFENKE N LR EDOMEAT, —RITHEEOEOHEEN N ET
tHb, TORH, WERDIGIFE FEORKNMNCHESNTOEZDONE S ME. TRUFERLI D> TR,

IS T RICDOWT, —DFRINZDIE., MENRET B0 AN - WiERE O & & BIfRS % ATHEr:
Thb. EBE, I FED, WiEOBEBRE 2K N I8 2 MBEKEDNEW & FAEI NS BukiiEicr D < I1F 8L &
%L E5MELH S (Chen and Shearer, 2011)i% ., FEESREOHT &IFHICNEETDH 50, ISHEMNE—LHZEN
LA TR, AN ALBHIRTEFENEOMED S ZOMMNEREIEZRBEL5 LN TEZ S,

AWRFE TR, ANEFAD S WER, SRAZEREBIMDERN T N Tz 200844 - HiAREHIEEE IR TR
U7ABIicnt LT, BB 7 — & & v 72 multi-window Z-X 27 - )L (Imanishi and Ellsworth, 2008 & 9 | &
ST ROERSEHE 21TV, BEERE L O 21T 5, BFREKOIS 177, Yoshida et al., (2014a, EPS), Yoshida et
al., (2014b, JGR)C X W #iE TN TV %, Yoshida et al., (2014a, EPSJIE. 6T VIV « £ N—=V g ikl E, &
IR D IS IRREZ — kR EARGE (JBTT A). B 2 WIEAKCEFTNC 2035 L (67) B). Z£DZNZENDILSI /M OHEE 2
fToTW3, £7z. Yoshidaetal., (2014b, IGRJIE. AN X LRONEC EICEADIGTI A MZ#HEE L (571 C). &
SICARBHBRDOFISITMOEHRICIED E, WAL T YV IVOHEE E1T> T3 ()1 D).

IS HkE T REHEET B05% e LD, BRI THRAE LR MUMA) >1.00METH S, £9'. BIILEEIIE 3 R7%
nZENTH L, SIEED 0.201H 5 2 MZE - 7R E 2% /71 1T DOTH LEN S, 3DDWEEZR -, %
LT, ZTORERICH U THEARY MVEFHE Lz, TTT. /A XDEEE LT, PIEEEROWIIED B FERC LT
ROTART VB i, T ZF a— b PRENS I—F—8BAHET SINSE LLEDAXRY B )b
DHET—2% « Xy MMA Tz, RiT, AT M)z RDTz#5HE (master event) xf LT, 1 km DHiPHN D FIDHiIEE
(slave eventsy ORI, BN OD AT bV ZEGHE LUz, ZOR, ZEIRICIE. Yoshida et al. (2014 X b, S
W57 7z Double-differenceZilc & O FRE E NI NiiE 2 Voo BEFICEB UL AR MV ZEA 2w 7 Ui
#%. Boatwright (1978)C KX DR ENIHERAXRT ML E DT 2 v 7 4 712X D master event slave event 11
ZNOa—F—FEEE RSz, TOE, ZDOHMBEOMEE— XY FNEWV., G T v T4 Y IHELa—F—
AR AR TH > TAERIZT—X - &y RSB Uz, Z LT, % master eventic X U TIE 5 N7z a—F—JFIEL
Z W, Sato and Hirasawa (1973), Eshelby(1967% 5 BRI D&, IS TROHEEZTT> 7. TORGE. 761
fADHIEZICH LT, SN T RZRSD 2 T LN TE e, #ES NS T RO FE#IE 5.1 MPa, I REIX 4.5 MPaT
H%, %D FREROHEEMEIZIEE D OO, FERZIG I FRIE, HE LI d 2@Emh R 5Nz,

Wi TR & oIk RO ZIT S Tzolc, £, 5/ A, B, COERH « Jo itz VT, Stz im o B
SEE O Z RS 5720 ZOWVWTNOLEEE | MHXNREEIRE DR E I NEINT 23 8, FENRISTIE TES
BTS2 MMM SNz, T 5T, 5/ D DIRAIGTTT >V IV EWT, JHZERTE O BEERIE 2R [ARED Lt
Zi1olco TOHAE., BEEGREOEMNCHENTFENZIG I TR EENT 2EHANE SN, TNHDT ik, HiE
IRED Wi DI IFRIGRDS, Z OEEEGRIE « G AN IORKE T LHBET 2 L ZEK®T 2L EZ BN,

F—T— R BB T&E, ST VA VN—=T 3 ¥, BEERIE, X ) = X L iR
Keywords: stress drop, stress tensor inversion, frictional strength, focal mechanism
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PUENC 33U 5 PREBTUE DIV IGTINDINE & SchustefRiE I & % 74T
Deep tremors response to tidal stress in western Japan: Analysis by Schuster’s test

BT ORE B R B e e 2
KIKUCHI, Juniji** ; YABE, Sugurd ; IDE, Satoshi ; TANAKA, Yoshiyuki?

DIRGUR AR R BRI R R, 2 S OA R WSl
!Department of Earth and Planetary Scinence, The University of TéBarthquake Reserch Institute, The University of Tokyo

OO B PUEH T IS DT T OIRFIAFR TIEET 7 b =y ZWEIMEBEICHREL TE D, ZNZTNoMEi/NE
BEAMTRODTHO, [T L— NE#ZE KL TV EEZBNS, MEIDRETZEMEMZCLid S L—
NOXEEEZ DD ZTIHFFHICEETH S, MINEES TEIMEIFEER LIRS 2 C eHIENTVS
[Ide & Tanaka, 2014] Z Z TAWZE TIEHEHFEY B X CEAEYIC K 5 7 L— FER L TORNEE 25 E L, UEO
BN R L T Schusted®iE [e.g., Tsuruoka et al., 1998 H W CTHRYESIR D IS NI Z BN K 2 IS 72 & |INCAREE U 7z,

PYE LI BV TKRIRNE T L— FILRABD T h AR Wil fE (strike -120 |, dip 15 , rake 90 ) Z{E L T,
FEIERE 0.1° T 2T E 30 km TOIERRIGST « SIS DEHEZ1T > /2o NAO.99b [Matsumoto et al.,200@¥ FHu T HE
AR 23R ) — 2 BE%L [Okubo & Tsuji, 20012 HNF f . MERIYIC K 2007 V)V R Tz, FTEHk
WIS K B0 1T >V )V Tamura [1987D R T > ¥ v )V EFWT RSz, #W#Eh Z 1 71cid Idehara et al. [2014% {#
L. 2004/04/01-2013/03/310D 9 /157 DT — RIC DWW TN 21T 5 T2 I RHERS D SEEREZNZENE 0.1°
DOFEFHDMEN 2 T Lz,

SchusteffiE Tl MBEIFREARZIET OISR KRLZ 0° . ZDRiEDIR R/ MNEZ7%2-180° ,180° &E%E L. HH)
FEEREDONAHA ZIRET %o 2 TOMBEN U THAHMA ZHE L THEIDISNES) & IERRE S U X LTHRET 5L
R p it A LERMERGET %, — RIS p AV NE W EREHNICEETH D, @H 1%EENEEEOHZICIR %,

HEIC K > THENOERY NOIGEITIE DR D DFEVWNIA LNz, BIZ IR TIE 20kmBEN 7z D OFREE DD
WE 7 5 AR —THEZDIVEDR SNz, TElID 7 5 X Z—Tld p=7.6e-44DSHE I Ml IS IAFIEN AR B NI, —
oo S AZ—TIINIHHADODE—ID " DHTHEOIKEFERIZIE->Z D Liawv, LM LEHOYZ I AZ =1 LT, Wi
FTRAR BRI HEFIE LIz T A, strike-slipllTWHiIE ST X Z D55, MifHAOY—Ih—Dkkot, T
DT L, MEHFHHTO T L— R OREIZEHET, RPTRNCIEIFA: X 7 = X LW RIR 2 WHEEZ R LTV 5,

F—U— R BET 7 b= Z @), #7Y, SchustefiiE, rifE k= 7, PUE
Keywords: deep tectonic tremors, tide, Schuster’s test, Nankai Trough, Shikoku
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20114 10 I 384E U7 B A ORI B ORF L
Seismicity Activation around the Kurobe Dam Reservoir in Oct. 2011

i A 1 & O ORI 2
SATO, Takanobir ; KIM, Ahyi ' ; OHMI, Shir?

P BRIETINIR Y, 2 BUROR AR ST ST

LYokohama City University?Disaster Prevention Research Institute, Kyoto University

20114 3 A 11 HO b 5 AR B K D RS LIRO KSR THIEETEEIANERIL L, —7 AL Bk L7z, L
M URE 10 AN & IR SRERICALE 3 % IR E D ¢ = A O1EEI L ISR ETREA B S Nz, C OEF-boO#iFH
WEET, ZOMMOMETIERSNEhoTz. £z, HIERIGEHTEFRL Uz s TIErEWE I3RS 5N TE 5T,
XU ZF 2 — R 5L EOHENRLE LIz0Did 1960FIiTh NIz 2 LIHADRKIC £ 5 HZBIEE LOkE) 50E 50 TH
5.

F T CARZE Tl E SHIZBIEEI I U IBrE ORpE D=1, 20114 3 AhS 11 H ORI BEHIEI THRE LT
X ZF a— R L5 EOHIEE 222 I % U TEIEO FHRE & FEBNROHEE 21T o T2, BIRFEIER, 1 OBHE
c;t%m%i% BALETIANCH) 1L5kmBEEN L7z, BIROEES X, SAHRAEED SHBENE L RZICONTEHLS RS KD

Tt (0 A) &, M3.9LL EOHIEZZTHEZICBIfFRE QRS 1.5-2kmIEEICE X o 7e0fi (431 B) D 2 D7
E‘Eb\é’}fé?hil FEMHEM O S50 A TlEERD 160-175 , 771 B TldEMAY 180-195 AL, HIEGHENZ
NS 2DO0WIETHRELIZEEZBNS. £z 20114F 10 H Lgﬂﬁ;&(ﬁiﬂb‘?ﬁ%ﬁk LTz EHOfRBAD =i 7 —a D
WIS 2 (bR A, 10H 3 H M3.9DHIEIC XD 5 H M5.4 DHIEDN, M5.4DHIEICKD 779140 M5.20D
HENZNFNFEREINDTWVIREICH S C eI Nz, it%@?‘ﬁ@i’é (ﬁmi M5.4 & M5.2 K 5 REEHITH
5T TCHIATES. LAL10H 3 H MI.9DHBERAEF KIS OWTIX, 10 HLAHCHE LIEIEIC K % 77— v off
HISNZEZT TREHTE RN e D, BINS LR CHBBUKIED FFOEHICOWTHGREZTT> 2. AFET
& ERCOMRAT & BREIC DV TR U, TR SN BRI THERIE U2 KRR OISOV Tikam 9 5

F—U— R MRS, §600 7 — 0 > 2, BIRIIE A Z0E, RISUKIE, S 5, e LIk
Keywords: Seismic activity, Coulomb failure stress change, Dynamic stress change, Pore water pressure, Shear wave anistro,
Hida mountains
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IR 22 E R U JCHEBIHIEEY 1 /)L 2 2 L—3 3 O — RORF
Development of the quasi-dynamic cycle simulation code including both great and small
earthquakes

e E4G D SR AT L R Bl L
TAKASAKI, Keisuke'* : HIRAHARA, Kazuro' ; OHTANI, Makiko!

U RS R E AR
LGraduate School of Science,Kyoto University

HiE ORI & FEAEAEE 1T Gutenberg-Richter(GRYNIC K > TEE NS, TDTT T DOHHE b lZHINIC K> THREAS iz
O, X7RHZEET 22 EAHENT VS, bEDEINT 2 &, NS HESHICHEML, Miamdd s e, K&
B ORI INT %,

Nanjo et al.(2012)& 2011 AL ACEREMHIE > 20044E 2 < k5 BiitiE T, EAHERTOEMBICH7Z->Thb
EIMD LT e EBMELTVS, BERMERAEICES b EOHE. ERMEBEORENMOFKHERELEZS
N, ERMEBOFAETRNCELDOARENENH 5,

—7J3. Tormann et al.(2015)% BALH /5 A PEMHEZICEIN Uz b AR U, BifEId B RHIER A mT O /KHEICRE 5
TWBZeZfEHELTN5,

TDXIIC b EAEKRMEFZRTEH L TR TDMEIENTVS, bEDZEED A} = X LIIIHS HTIEIROD,
b fEHDZALISNIEZ KL TN B D TIF RN EEZ BN, NEGHIENERMER LI SO EZE -5 LT
ZDTIEFRWVH, Dia & ERMEEBREIC KT 20 REBOIIRIC R 2D TRV eEZ SN, o, bEDOZE
BOYHIN A Z X LEHEMC L, SHEDENEDXSICEFHL S 200 EMS C & TERMEREDTHIIC DR
BZAREMEND B, ZDTHIciE, BEAMERZF TR BHEICHREL TV A/NERHIEZ TR, BRZH U HEY
ANV 2 alb— a3 UitV B RHERO b EORZEMNAE) 2 BB 52 LA ETH S,

B O IREEIRAFEEBANC I D CHIEBY A 7))Ly R a L— 3 VT, HIERZEH ORI A — )L & BRI 288 0D
AT —IVIC KR EREWD D B 728, FAZ 0D Runge-KuttaEZ FlNTW5, TOFETIZT RO HENKE WVIFIC
. MDY time-stepTRIEDMTDOI., TR EEANEVEHCIE, KE K time-step TCrIE D TH NS,

o, BROHET A 7V aLb—ya Vid, FIBEORZVHIEOAOFHMNEZ LA LT, KIERA IR iE 2 Bl
L7zy2al—ayiREBEAEITTDNTVARN. ZHid. GRANIHE D FAEME D @WK/ NS GHEZ & A TZEA
19 &, M THUEDFAE L TOAIRMICE D HICHID /& time-step TRt HETITH> 2 & &b, FHEIX BN 5
Mo ThHb, XKOBENEHET A 7NV Ial—yarzRET 51, FHONSBHEOR R I A N N %008
W5,

COXIIC b HORZEMEB ZHIEY I 2 L— 3 Y THET 2IKE, FIEIA MRS T ENREERETH 5,
AWIFETIE, BT A7)V I 2 L— g YORFRICIE, BUEHTREEZ AW HEBIN 7R (Rice, 1993z Fiu 7o 155 2
TR X B8 21707, TORRICBWT, time-stepDFEADMIC, 5 XD INEREEITY & TXOHEX T )LD
BHEFEpEaX bOfTHEE %%, 7T L— MEREZNEO/NNE R IVICOES 2 & EEREE O (NxN) &k
%, BERHENS/NEHRMEE THEUHETIE N IZIEHICKREL AL, HERIIF AL LS, Ohtani et al.(2011)¢ 1%
H-matricesZzZHEY 1 Z7)VOFHRICEH L. X €V PatHEIEHZ O(N)-O(NlogN) ICHkd 2 LTI L TWa, A&
W22 T & H-matricesZZ#H T % C & T, 1757 MUVEOGFE I X S OHEZX %,

FICHARTz K D IC, BEAMIEEZ S Tl 2HO/NEGHEREET TRZEHETAY A/ VDY I aL— 3 U211
Ba. EORRNCHENTE, WINHDOREEN IR E R TN HEZ D, KFA[Z 0 Runge-Kuttadhiz vV 72515
TIXHEICHID 7 time-step CHIEY 4 7 )VOETHEZ Lz i3 a 59, GIEIX MELE>TLE S, T Oz )k
9 %7z, RSQSim(Dieterich and Richards-Dinger, 2010y~ KA BRI N TV S D, KZETld, KESHZE XKD
TS A ZIVEHEZ TV, NS RHIBIC OV TRHIZIEU ROL S ISR tdT 3T &2 EZ %, ThbE, NSk
HIEBOFELD, H25—EDISIMEICET 5 &, ZOEMOIG 2N E B, /NS EHEOFRAEL R G2 O HIC,
R LTSNS U723 RO R UOI R #HER 5.2 5,

SRIOFREXTIE. TOFEFIEOMGEZITV. ZOMERNUTSHROBELICE L TRRS,

F—U— R HEY AV, Bl I 2 l—vay, F—7 N7 - U e 2=, @t
Keywords: earthquake cycle, numerical simulation, Gutenberg-Richter law, fast computation
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Recurrence Intervals of Miyagi-oki earthquakes after the 2011 Tohoku-oki earthquake
based on numerical simulations (lI)
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Improvement of an experimental equipment for vibrating a sand-pile -For understanding
the mechanism of landslides-
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