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Full moment tensor inversion for the 2013 Sea of Okhotsk deep earthquake
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We performed full moment tensor inversion for the May 24, 2013 Sea of Okhotsk deep earthquake, which is the largest
deep earthquake (the moment magnitude is 8.3 after the Global CMT solution). Following Kawakatsu (1991), we redefined
the diagonal components of the moment tensor, and determined full six component moment tensors. In order to determine tf
isotropic component independently from the CLVD component, we analyzed long period signals in the period range betweer
550 and 1000 s following Kawakatsu (1996), and Hara et al. (1995, 1996). We retrieved VHZ channel broadband waveform dat:
from the IRIS DMC. The duration of the time series is five hours. We used the Direct Solution Method (Hara et al., 1991, 1993)
to calculate the Green’s functions. We considered the 3-D velocity structures of model SAW24Bdir{ldnd Romanowicz,

2000) and crust 2.0 (Bassin et al., 2000; http://igppweb.ucsd.edu/"gabi/rem.html) to calculate synthetic seismograms. We si
spatial grids around the PDE hypocenter for possible centroid locations and temporal grids around the centroid time of the
Global CMT solution for possible centroid times. We conducted linear moment tensor inversions for pairs of the spatial and
temporal grids to investigate the dependence of solutions on centroid location and time. In the preliminary analysis, the isotropi
components of the solutions with larger variance reductions and smaller correlation coefficients with the isotropic componen
and the other moment tensor components are in the range around 2 to 4 per cent (implosive) of the seismic moment of this evel
This preliminary result is consistent with Okal (2013), who obtained the implosive isotropic component with about 2 per cent of
the seismic moment by the analysis of the normal mg&sand, Sy, although further evaluation on uncertainty of the estimates
obtained in this study is required.
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Estimation of Radiated Seismic Energy from Teleseismic Body Waves
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Seismic energy estimation of repeating earthquake sequences offshore northeastern Jag
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Stress drop variations among small earthquakes in the Tohoku-oki region - implications
for the 2011 megathrust event
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Broad-band source image for the 2011 Tohoku earthquake constructed by strong-motio
data
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Foreshocks implying slow slip transients leading to large earthquakes
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In the recent decades, a growing number of geophysical evidences has clarified that a major fault zone along plate interfac
hosts not only the unstable fast sliding during rupture of ordinary earthquake, but also slow slip transients without any seismic
radiations. Because slow slip transients quasi-statically release the shear stress in the adjacent seismogenic regions, the slow
transients may have caused stress loading on the nearby seismic patch and might play a role in a slow nucleation process lead
to a large earthquake (Beroza and Ide, 2010; Bouchon et al., 2011; Kato et al., 2012). Therefore, it is quite important to revee
interplay between slow slip and unstable fast slip, in order to shed light on the nucleation process of large earthquake.

Here, we explored foreshock activities implying slow slip transients leading up to large earthquakes. We applied the matche
filter technique to continuous waveform data around 10 days prior to the past large earthquakes in JafgabB)Mnd created
newly foreshock catalog for each sequence. We found out accelerating seismicity preceding some large earthquakes at ple
interfaces and intraplate at time scales of days to hours. These foreshocks were located very close to the initiation point of eac
mainshock rupture. The increase in foreshock seismicity implies that a fault may begin to slowly slip before large earthquake, a
like recognized in the foreshock sequence prior to the 2011 Tohoku-Oki earthquake.
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Vere-Jones’ branching crack model was develop in 1970s. In this model, the earthquake source is regarded as the results of t
total population of crack elements in a critical or near-critical branching process, where the crack does not propagate in a sing|
continuous movement, but through a series of steps. At each step, each crack element simply terminates or generates seve
other crack elements nearby. Regarding the total number of steps (generation) as the duration time and the total number of cra
elements as the total energy released, the following similarities are found between earthquake sources and this model:

1. The distribution of energies is asymptotically a Pareto distribution (power law) for the critical case, or a tapered Pareto
distribution (tapered power law, Kagan distribution) for the subcritical case.

2. The duration time of ruptures has a tapered inverse power distribution.

3. The number of crack elements at each generation (time step) show similar patterns of earthquake source time functions.

Figure 1 (a) and (b): Plots of the numbers of crack elements at each time step in two simulation examples. (c): Distribution of

half duration times in real earthquake catalog. (d): Distribution of duration times in synthetic catalogs.

F—T— R okolfE, 7 —7 )5 - U v 2—Hl| 7—3—8L— by, R
Keywords: Branching process, Gutenberg-Richter Magnitude-Frequency Relation, Tapered Pareto distribution, Earthquake sou
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e 5 DIEMDFMICEND 28, Al XA 7 75 LI HEIRIE AT & RN AXERE E S 2 %,

BIRZA 707 ay MEICIE, HREEE & RIS TRERMIIFELRVD T, TNTNORIEDOFIF « K7z PR
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EDRZFTDEVREEIANREHITOVTEERT 5,

F—T— R E—AV T UV, EBRZA T, Kk, XTIV Ay TV, CLVD, FEHETE
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Stress concentration ahead of supershear rupture
Stress concentration ahead of supershear rupture
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FUKUYAMA, Eiichi 1* ; XU, Shiging' ; MIZOGUCHI, Kazud@ ; YAMASHITA, Futoshi!
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INat'l Res. Inst. Earth Sci. Disas. PrexCentr. Res. Inst. Elect. Pow. Ind.

We report the shear strain field ahead of a supershear rupture. The strain data was obtained during the large-scale biax
friction experiments conducted at NIED in March 2013. We conducted friction experiments using a pair of meter-scale gabbro
rock specimens whose fault area was 1.5m x 0.1m. We applied 2.6MPa normal stress and loading velocity of 0.1mm/s. At th
long side of the fault edge, which is parallel to the slip direction, 32 2-component semi-conductor strain gauges were installec
at an interval of 50mm and 10mm off the fault. The data are conditioned by high frequency strain amptifi&slidz) and
continuously recorded at an interval of 1MHz with 16-bit resolution. Many stick slip events were observed and a unilateral
rupture event was chosen in this analysis that propagated with supershear rupture velocity. By focusing at the rupture front, stre
concentration was observed and sharp stress drop occurred immediately inside the rupture. We found that the stress concentrat
becomes mild as the rupture propagates and length of the stress concentration area becomes longer. This observation is q
interesting because the rupture propagates at a constant speed close to square root two times the shear wave velocity and th
longer stress concentration region suggests more energy dissipation. We might speculate that such longer stress concentrat
area suggests longer plastic region ahead of the rupture (or longer cohesive distance). l.e. The cohesive zone length might
longer as the rupture propagates to maintain constant rupture velocity propagation.

F—17— R: Earthquake rupture, Stress concentration, Supershear rupture
Keywords: Earthquake rupture, Stress concentration, Supershear rupture
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Effects of normal stress on the evolution of AE activities and frictional properties of a
fault
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To numerically investigate earthquake generations on a plate interface or a fault, we need to know their frictional properties
This study provides a clue to evaluate the frictional properties from spatio-temporal variations of such observations as seismicit
and aseismic sliding on the interface of the fault.

We performed frictional sliding experiments using a rotary shear apparatus under a variety of normal stress from about 5 MP:
to about 15 MPa. Stepwise change in the sliding rate was imposed to investigate rete dependences of AE activity and frictior
Cumulative displacement up to 200 mm was achieved to elucidate their evolutions.

We confirmed similar evolutions of AE activities and friction to those shown by Yabe (2002). That is, the frictional property
(rate dependence of friction) of the fault was first the velocity strengthening. The velocity strengthening became weak with
an increase in the cumulative sliding. Then, the fault showed the frictional property of velocity weakening. Finally, the rate
dependence of friction converged to a constant negative value, when the cumulative sliding reached a critical distance. Th
m-value of AE events increased with sliding, when the cumulative sliding distance was smaller than a critical distance. After the
critical sliding distance, then-value took a constant value. The critical sliding distances of the frictional property amd-the
value were almost the same each other. The rate dependencenefllee, which was negative under a small sliding distance,
also converged to a constant value of about zero at the cumulative sliding distance.

The evolutions were quantitatively evaluated by applying an exponential-decay function to data that is similar to the function
proposed by Wang and Scholz (1994) to express wear processes of a fault. The function well reproduced the experimental da
suggesting that AE activities and frictional properties evolved in association with the wear. The decay distances of evolutions o
the AE activities and the frictional properties were equal to each other and in inverse proportion to the normal stress. The latte
could be understood by taking into account that the larger the overlap volume of asperities on the fault, the larger the norma
stress. Further, when the normal stress was increased, the velocity weakening became weatardubhevas decreased.

These results imply that there exists interrelations among seismicity and frictional properties of the fault.

F—TU— R BETAND, AE [EE), BEERHE, 00— 2 ) —8 AW, MUK, SR

Keywords: frictioanl sliding, AE activity, frictional property, rotary shear, evolution, normal stress dependence
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7Yy FY—F1EIC X % Mhdd DREGRE _
Determination of the coefficients of Mhdd by a grid search approach

JRRE
HARA, Tatsuhikd*

LSRR T PR R T > 2 —
'ISEE, BRI

Hara (2007) developed an empirical magnitude formula using durations of high frequency energy radiation and maximum
displacement amplitudes using tele-seismic P waves. Recently, Hara (2013), who referred to this magnityge taied/to
re-determine the coefficients of the formula using a larger dataset by a linear inversion. ;jheditulated by the proposed
coefficients better agree with the moment magnitudes from the Global CMT catalog. However, there is slight epicentral distanc:
dependence for their differences. In this study, in order to reduce this epicentral distance dependence, we performed a gr
search to determine the coefficients of M by minimizing both the differences between, ) and moment magnitudes and the
dependence of their differences on the epicentral distance. The dataset is the same as that of Hara (2013). The search ranges
each coefficient can be set reasonably based on the studies of Hara (2007) and Hara (2013). The preliminary result suggests t
it is possible to reduce the epicentral distance dependence using the coefficients obtained by the grid search method.

F—U—F: T ZFa—F, @GR IOVFE—RE, 7w R —Fik
Keywords: magnitude, high frequency energy radiation, Grid search method
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AR T OB B SRR O 72O DY 2 —T Ly MEEA 28— 3 D

A A
Wavelet domain inversion for examination of the frequency-dependent characteristics o

the seismic wave radiation

BAREY  HEHELEAOEF2; U] EL
SUZUKI, Watard* ; AOI, Shin' ; SEKIGUCHI, Harukd ; KUNUGI, Takasht

LSRN ZET, 2 SRS SRS B SR A BT 2
INIED, 2DPRI, Kyoto University/NIED

EIRIC I 2 HIEE A O R BB OfIE . EIROE) ) 122 O PP EH P O R LD = DICERAFETH
0. 2 ZEBEEERE S & ORISR OREIC L U THEE T NIZEBRE T I)VO IR K D GaMTbN w5, R, 2011
SEHAEHS AR HIEZIC DUV T, 0.01-0.1 HARE OHEIIE D S HEE X N5 XD I LW BT E RS IC R
IR ZREDO—/, KO @A OMEER SR WIS 7)) — VBEGE Ny 7 Ty = 7 g UiEN B IREIC
TGRS K O HEER 2 U L7z L W S FERNZ < OFE TR 5N, BERMER G ORI 2RI FER & UTR.O%Z
£z, FAlE, 0.01-0.125 HZDFEEIEE 72 FH W 72 EIFREFE AT IC BV TH XD FHIIC K 2 I BN D 2 5 72 Wit
L. Wi oK XD 0.02 Hz K DARWERE R BERF O ER Z i L, RO T RO M 5IEZN XD &8 £F)
T HMBRENGRKE NS L&KL (Suzukietal., 2011, T OFERIFZ K O TIEMEI N TV S X O ALE I
HHE T OEIERR D B I BURAAE 2 R LT3, Suzukietal. (201D Tld. 0.01-0.125 HZD &R TE DR & &k
T A 28 2 T R RS SR &K 0 EIR UK E DR 21T > TV S DS, B EIREGER OSSR 2ROV 2 —7 Ly MeEE A >
N—=T g VOWNRET BT LT, XOEEMIC, FMAE L XY b Z OB EREEIEANOTF S 2T 5 2 LA
TEBLEZONDS, AWK TE, V=T LYy MREZT v T4 VT 0W5%ET S, IIVFRALT 1Y RUDER
A N— g YFREOMFRZIT-> 2. Suzuki and lwata(2009 [FFRERAYZT) — o BIEL & BRI TFE A A S DX Irikura
(1980 DTHEIC X DAL G ZITSO U2 —T L MEEA >N—2 3 223 L. 20004F SHUR PRSI IC DU
T 1 Hz &85 &9 2R JE BT & @ R AT s O MR I i O REIME 2 8T DS, ARWFZE CRAZE U Te AR A L
BERUETINIRT X ZEOHRIN S BHED & T ARSEREEIHIC THRET 217> T 5. ST KEEIE O R AR
ETH2IWEMOHIE (MIMAT.6) 1TEH U7 PAMEY AN Tld. 0.01-0.125 HzD & BRI 35U T L BHIR 73 & %
BURAFHEIE R SN TRV, 5% K O & BT A O S B b 5 AT EAR BB 2175 TETH 5,

SEHR

Irikura, K. (1986): Proc. 7th Japan Earthq. Eng. Synip51-156.

Suzuki, W., S. Aoi, H. Sekiguchi, and T. Kunugi (2018eophys. Res. Lett38, LO0OG16.
Suzuki, W. and T. Iwata (2009)I. Geophys. Res114, B08302.
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Tracing Rupture Process of the 2011 Tohoku M 9.0 Earthquake Using Small Seismic
Arrays in China
Tracing Rupture Process of the 2011 Tohoku M 9.0 Earthquake Using Small Seismic
Arrays in China

XUELIN, Shert ; WANG, Dur?*
XUELIN, Shert ; WANG, Dur?*

11.Key Laboratory of Earthquake Geodesy Institute of Seismology, China Earthquake Administratitarthquake Research
Institute, The University of Tokyo
11.Key Laboratory of Earthquake Geodesy Institute of Seismology, China Earthquake Administatiarthquake Research
Institute, The University of Tokyo

Back projection(BP) can trace rupture front of large earthquakes. It has been widely applied for better understanding ruptur
processes of recent large earthquakes. An important result/ouput from BP is rupture length, which roughly corresponds to th
final size of earthquakes given geological environment. Thus it can be used for fast estimate of the size of large earthquakes f
the purpose of tsunami warning and disaster evacuation.

Most studies were focused on using data recorded at distances of 30 to 85 degrees to epicenter, in which distance range f
first coming wave is direct P wave which ensures a good resolution for the results from BP.

Here we applied several sub China array data to trace the rupture propagation of the Tohoku earthquake to investigate the effe
of the other regional phases such as Pn. We tested the effects with seismograms recorded in sub arrays of China seismic arr
The results suggest that the overall rupture length can be recovered, though there is some visible disconvergence, especially |
those results derived from distant sub arrays.

F—"7— R Back projection, Rupture Process, The 2011 Tohoku M 9.0 Earthquake, Small Seismic Arrays in China
Keywords: Back projection, Rupture Process, The 2011 Tohoku M 9.0 Earthquake, Small Seismic Arrays in China
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EY 7 T ERIE 2 T/ MR D IR LR OB _
Waveform correlatlon analysis of small repeating earthquakes using high sampling-rat

seismograms

Bl HHEE L N A L ARG L R IS L R s L B 2 R RS L SR R T Al s T 20114
ﬂijtﬂﬂfijiﬂzﬁﬁﬂﬁﬂﬁgg"‘Fﬁé?ggﬁﬁﬁﬂf7}b~—i73

HATAKEYAMA, Norishige'* ; UCHIDA, Naoki' ; MATSUZAWA, Toru' ; OKADA, Tomomi' ; NAKAJIMA, Junichi® ;
MATSUSHIMA, Takesht ; KONO, Toshid ; HIRAHARA, Satosht ; NAKAYAMA, Takashi! ; TOHOKU-EQ, Group for the
aftershock observatiofis

VLR AR AR AR, 2 N RZE R AR B AR, 3201 147 sRA LT AT IR & R R a2 i 7 )V — 7
IGraduate School of Science, Tohoku Universifgaculty of Sciences, Kyushu UniversifiGGroup for the aftershock observa-
tions of the 2011 Tohoku Earthquake

BORLUHIER, OO TIILUEEZROHMENTH D, WiEmO/NT AX) T BEOIRUET S 2 ickD
KETZHELEZBNTVWS. LHL, 8ORUHIET AR T ¢ OFHMES, Bk mEERDD 5 IS L TR
B N2, ZTNERHESHICT ST Lid, TL— MERMEOREA N X LZMET % FTIFHICERETH 5.

KHEDORRN TR 72 EDISHERLIC K > T, F—7 AR 7 ¢ ORI T 28560855 2 &MY, Bads
MHHASMTIE>TED, RBRICKHIEERICZOR D O/MEDRULIEDOS V7 ZF 21— FOARKWICEL L&D
BIERE H 5. BHEERDET 5 &, HEREDO SR DRI T 2 EZ6N5. TDD, /IMEDIRL
HEDOBHERDOZ(L ZHE A 2 72DI2iE, HERIE OGP OEW 23 ISR 2 0 E N D 5.

AW TIE, SALHDT A FEEEE RO 20114ED 4 Ah 5 11 FIichid T, HIBMA R E N EOEE R 7 R—
VBT L kHz Y > 7)) > 7 OHIEBIIZ 1TV, =P TRAT 2/ 0 ik LHIEE OB 2Tz, BRI,
Fl— 27— @3 2/ 0 IR UHERI L TX7 Z1ED, ZN5DKFEOa—L Y AZFHE Lz, ZORE, EoXY
EAESE P TIRIEE I Em OIREAHB 23 DA, @B T, BB OENRT ERWRT HEET ST EVbh >
fe. Fiz, WEHBEDME R 2 EEEERIZ, EORTEEFEALERUTH>. ORI, F—7 AU T ¢ Ofif
HTY, WEREXDDSNTNET EERBLTNS.

Fiz, MohE L OEER N ORIEAHREMEOHIER, BEOEDOERICHREL TWA T b o, Thi, i
BEOMERIC K ZINEEIC K 5T, F—7 AR T ¢ OBIERED D 5 E, WERE O &R DAL Uz liet: %z
RLTWVS.

F—T— R BOIRUHE, 7 AR T o, @d 7 » THEEIE, BT, ST AT
Keywords: repeating earthquake asperity, high sampling-rate seismogram, waveform correlation analysis, Tohoku-Oki eartt
quake
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NIEBIRHIEE R RE DS IC BT 555
Study on the source process of the largest aftershock of 1923 Kanto earthquake

ARZ 78 1 AR R 2 AR BRE] 3 AT v L R B GESR U L e R L
HONDA, Ryoul* : KIMURA, Hisanori? ; KASAHARA, Keiji3 : YUKUTAKE, Yohei! ; HARADA, Masataké ; DOKE,
Ryosuké ; MIYAOKA, Kazuki!

VIR SRIEAWTIERT, 2 B SR AR S e, * R TR S 7R
'Hot Springs Research Institutéational Research Institute for Earth Science and Disaster Prevet#iesociation for the
Development of Earthquake Prediction

1923 KIERIHHIEE (M7.9) OREO—D& LT, M7 LLEDREZZREMNMUD M8 fliDHIEICLENTZ o7z &
MEFENS, REMHOHPTRROEDIX, REOBHIRELHMET, M7.5 (A, 2009 EHEINTWS, B
HHIEEDEL D 7= DERIEEED D in CFHIZB S DIz > TWERWD, S-PRIE ORI R E 21T 5 120 <D DL
Bz, BR. 1994 HIEA . 200D I Kud. EIRIEEARLEMOWESEIALED S EIEHEE T E#HEE SN
TW3, X7z Kimuraetal. (2009}, HRAH T — 20 LI AREOWMEHZHEL., 70V VBT L— MERO X
O—2 ) IRETZHEBB LT L— MEROBEERE ERT S &R L, UL, ZOEFEMELK IOV
TIRVWELEAPZENZ L, BREENDOT VT L— MEROMEBEREHRAZEZ S5 2T, EFEEZIHL
MCT BT LREETHSEEZONS, T T TR TIETMHDIC, IR, SRR, s CGRILTEER
S . BRI OSSR FEEEFHC K 2 BHEERZ H O TRARED 7 ANY 7 ¢ OMEZHEE L, FEia
DT 4 VEVESL— MERTRETZ 20— v 70K LHIER & & OMERIRICOWTELR Lz,

Fi&

Kimura et al., (2009)CHEE S NzWifgimizFic, 7 AR T (EOHEEZITH . F9. Wik L ORIESS (S1)
PR (S2) HRIEHR (S3)D 3 W ATICEERZ B X, ZTNZTNOHEIC DOV THBINNE TO SEOMGRERZFTE L T
BIIE 2 W%, SIOFERZIE, KA (1994) EAHt (1999, HAf - B (1996, BFf - B3 (1998 DFid HL
D2 Lze RS, 3DDEFNAZ—VZNTUTONT, SI~SICKRA Y Y =R (TARY T 1) BBE, T
A X2 A L 20D smoothed rampi%iz e U CHEMBEIE 251 H T %, A A= X L&, Kimura et al. (2009YD & D 7 fifi
MU, BIRET ARV T4 DITXNTOMAEDLYE (91@D) ICDWT, BHIE & BERIEOMBEFREZ R L. €0
AA7DNRE BOHAGDEZH Uz, DL X, BIEREN D 7 ANV T ¢ DRI N5 £ TOREIE, BT8R0
IZE - & HHBEDE R 2R ZER L Tz,

FER

S1% LI S3&mHfERlfm & L, S1~S3IC 7 AN 7 ¢ Z2iE U THERIEIE & BUARRTE OMHBIGREUZ 3 E LT 5
B A M Ko THEBIRED E K 22 7 AR 7 4 OMENE S DR E Ko Tz, —/7. S22 iERAE & Lz
. ELANE SIS T AR T4 ZBWIEGEIC OV TE > 8 KL hoz, Lizh-> T, WiEmhRAir (S2 ThY
HENRE D, HWIES (S I > THEDER LIz EZ 5NS, TOROT AR 7 ¢ ORI, BEERE
Mo 1R2M%THD., BXZOWELEFEEL 3km/sTH B, T4 AXZA L 20 ZREL TWETD, SIROBHIERER
W R2RREE LD, M7.5 0SB EIEFE LRV,

Eira

BB, 7Y 2 UL URMEREZ L2 0%, BERERD SR L Tz, T Ticid L T&E#EhnzL
95,

T — R KIEBIRUBRS, AR, IEER
Keywords: 1923 Kanto earthquake, the largest aftershock, source process
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013 Santa Cruz earthquake and the tsunami

Earthquake source process of the 201

FhZET ey eai?; EvEE!
PARK, Sun-cheott ; KIM, SatbyuP ; LEE, Jun-whah

VERESRT RSS2 HE T 3 R
INational Institute of Meteorological Research, Korea Meteorological AdministratiRukyong University, South Korea

In order to understand the characteristics of large tsunamigenic earthquakes, we analyzed the earthquake source process of
2013 Santa Cruz earthquake and simulated the tsunami. We first estimated the fault length of about 200 km using 3-day aftersho
distribution and the source duration of about 110 sec using the duration of high-frequency energy radiation (Hara, 2007). Fron
these results, we used the initial value of rupture velocity as 1.8 km/s for teleseismic waveform inversions. Teleseismic body
wave inversion was carried out using the inversion package by Kikuchi and Kananmori (1991). Teleseismic P waveform date
from 28 stations were used and band-pass filter of 0.005 "1 Hz was applied. Our best-fit solution indicated that the earthquak
occurred on the northwesterly striking (strike = 290) and shallowly dipping (dip = 15) fault plane. Focal depth and rupture
velocity were determined to be 23 km and 1.3 km/s, respectively. Moment magnitude of 7.8 was obtained showing somewha
smaller than the result of previous study (Lay et al., 2013). Slip distribution of the event showed roughly two patches of large
slip, one around the hypocenter and the other to the southwest.

Using the slip distribution obtained by teleseismic waveform inversion, we calculated the surface deformations using formulas
of Okada (1985) which would be assumed as the initial change of sea water by tsunami. Then tsunami simulation was carrie
out using Cornell Multi-grid Coupled Tsunami Model (COMCOT) code and 1 min-grid topographic data for water depth. Two
DART buoy data were used to verify our simulation. In the presentation, we will discuss more details on the results of source
process and tsunami simulation and compare them with the previous study.

F—T— R B2 7)—X, =,
Keywords: Santa Cruz, source process, tsunami
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2013FA K —"Y JiBFEREDEFGEE & X T 7 Ol EE
Relationship between the source process of the 2013 Sea of Okhotsk deep earthquake &
the thermal structure of the slab

831 AV NI= M= I )=
ENDO, Sugurdi* ; YAGI, Yuji ' ; NAKAO, Atsush?

VIR« A ERBE, 2 R LR
LUniv.Tsukuba?Tokyo Institute of Technology

Deep earthquakes occur at depths where, due to the high normal pressures and the prominence of plastic behavior caused
high temperatures, the brittle fracture is difficult to explain. As a consequence, the mechanism of deep earthquakes has be
long standing challenge in Earth Science since the early twentieth century. Some mechanisms of deep earthquakes have be
suggested and these mechanisms are sensitive to the thermal structure of slabs. Accordingly, the purpose of this study is (1)
infer the source process of the Sea of Okhotsk deep earthquake (Mw 8.3, depth 608.9 km) on 24 May 2013 (UTC) by usinc
the Hybrid Back?projection (HBP) method (Yagi et al., 2012) and waveform inversion (Yagi and Fukahata, 2011) and (2) to
elucidate the relationship the source process and the thermal structure in the Kurile slab.

We found that the reactivation of the rupture occurred near the hypocenter. This means that a stress concentration near t
hypocenter overcomes the fault strength and reactivates rupture at the hypocenter (Gabriel et al., 2012). We investigated tl
relationships between our results and the thermal structure of the Kurile slab and found that (1) the main shock started to ruptu
from the outer portion of the slab (2) the source region of the earthquake extended in a temperature range bet@emmd740
990°C. This study does not clearly support transformational faulting as a mechanism for occurrence of the Sea of Okhotsk dee
earthquake suggested by Zhan et al. (2013) because it is unlikely that metastable olivine exists all over the slab at the depth
the main shock.

F—7— N GERHIEE, HBP L, BB O FIE (L
Keywords: deep earthquake, HBP method, rupture reactivation
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mﬁ\ﬂsﬁ)ﬁ N CHEZE U TeaA 3B O FEE ke

Foca mechanisms of the triggered tremor beaneath the Hinagu fault zone, southweste
part of Japan

[Z4= 5 NER /N NI R T (&
MIYAZAKI, Masahiro'* ; MATSUMOTO, SatosHi ; SHIMIZU, Hiroshi?
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1Grad. Sch. Sci., Kyushu Uni¥SEVO, Kyushu Univ.

EHKHEE TR & Nz IRIEO K EaRmiE @3 5 i, 7 L— MER (Miyazawa and Mori, 2005; Nadeau and
Dolene, 2005y k(3% (Obara, 2012)C, EEKONMAICFEI L THEIDFRET 2HEPHSNTWVS. SUNHTIC
B3 EEENBEOREWIED 1 D TH S HEAWE FEHICIHENTE, Chao and Obara(20181FE22 2T AE) /N5
(2012 HHFE#2%) AT K D, 20044F « 20124ED A b S HIFES 20084E DY) | [HIFEE THED AR TN TS T & AR
INTWVS. ik (2013 I 22) TiE, EHEHHICIHE ORI OT—2ZINA % T & T, MBI HERsE
KON THEL TS EZHLMNMI LTS,

AL T, 20124E A~ b T HIEE TR E N7 MEB) O FREMRMIEOHEE 217 > 7o, iREMBIOM I X URERIVE T
&, EE, TA\o—7HEEE (Obara, 20020 W SN 5H, MEIDEIC SEL SR EIN TS EWVWIREZBNT
W3, ZT T, MO U TEGA R 2170, RREEEICHIST 2EE7 MVhb kO b5Nn 5 ST
polarization anglez 7 —% & L C, Hirasawa(1970)C X % Fikiz W\ CREMMOHEE 217> 7. FFFEMENE, IRIED
INEVEDDOIREN BRI E L, MEIOZ 3V F—DEE L TOSRHNICB O TEBEAENY Hb@?‘iﬁb\jﬁ%<ﬁ1t
5. ZTT, 3WANEER LI 107D RMSHRIER / A XkigE U, FEEMEBNT 21T > FRRZIC B % 3 80
RMS#RIEN S SIN 2K, & SINDDERKEAEMEDEEHE L L L TREVEDOZIRE M LT, S polarlzatlon
angleD7—%= & L7z,

Rt DRER, DR E VL DDILEDIS I BRI 2 HERMENMI SNz, 155 NI FHEERMED S
KIS K BENSIC KB HEDN K OREMICRHGER T E 2 C IR ENS.

G
A2 T, JUNKEOE R B « BRI, KB « B SSRPARARIFZET « BB B AR E R B O 7 —
REEHLE L. it LTV LES.

F—U— R FFEME, FEREEMR, 0 RAWE

Keywords tnggered tremor, focal mechanisms, Hinagu fault zone
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IKFERRIEIC K o TEATE S N U NIEE DG 1k e O 2E I ZE b
Spatio-Temporal Variation of Stress Drop Observed at Carthage Cotton Valley Gas Field

Texas

BREE A b e
IIDA, Shuhei* ; KIM, Ahyi !

LR IR
LYokohama City University

¥ = =)V ARAFE TIEKEB R — RN W S N, KIERFIC X > THERE NS M INa IR I I 3E

NIBENHZEL THEFE=2Y VT ENT0D, TNEOBFEMBEOREX /= ZA%%%?%u&ﬁ&Kéh%m
KT Fv—DOREZBFEDT 2 LTIERICEETH S, TFEOKEMIEERBIG & & TiAFIEDOFEEME O
HHNL DO EENTWVEH (BlZX, Horalek et al., 2010 ; Sileny et al., 2009 X 7 )V FIVDIRTHIATE S E D
MBI RS 2IELTIVH T IV I GOHIE T, IKFERFD SO BT —RE TR,
NS OFEEERMEOMNT 2 REEC L TV A ERIE, FEEORBEHSBICB O T X N OBFR E2HOBIHZ3E T 2
FNTET ., RERBOHEEICREIZRZ MM 5 OBINMTA TN &, FMEBOY T =F o — FHAV/N (FEIC-1 2
™ T%%t&bkﬁlﬁ‘tﬁ(}iﬁ/%ﬁ%;<‘:7‘J‘¥’Ebb\$%7’3‘éﬁf5h% AL TIE TN S DREEZ AR % 72 DITHREERIY
U — VBTG T RZ RO B RIC KD SFFRMEOEBRREICDOWTER U, HTICIE 1997447 XU AE
BIE T U ZINBEICNLE 9% A A B (Cotton Valley TIThbNIz/KIERERSEEROD T — 2 ZHH Uiz, FEERTIX 5
BN/ T HR B FHEDOFRADEESH) 2.6 kmb S 2.9 kmiCiEA SN, # 25001E DA Rutledge and Phillipg2003
KK THIEIN TV S, AL TIEZNS OHEDN S K/NDOXT ZHE 2HEBICR D IS /IE FTEZ HED . ZOR;
ZERINZA A FRCEBIIHEO R, WAROFE AR E & OMHBEZHREEFHIED X A = X LD TEERT %,

F—U— R ST &, IR, FEFERE, BIFUKIE
Keywords: Stress Drop, Hydraulic Fracturing, Induced Seismicity, Pore Pressure
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Collapse of intraplate earthquake, Separation of accretionary wedge, and Rotation of plal

by lateral-fault type

e feisg 1
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PERHTIE < > RV D S ENTILPAR T L— R ZBINT 5T L THXABNT VS, TOIEOHTHIE -
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