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Determination of the coefficients of Mhdd by a grid search approach

JRRE
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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

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SSS29-P02 23 R AR —2 IRFfd:4 A 28 H 18:15-19:30

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
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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 & %
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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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Waveform correlatlon analysis of small repeating earthquakes using high sampling-rat

seismograms
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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.
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EAESE P TIRIEE I Em OIREAHB 23 DA, @B T, BB OENRT ERWRT HEET ST EVbh >
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Keywords: repeating earthquake asperity, high sampling-rate seismogram, waveform correlation analysis, Tohoku-Oki eartt
quake
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Study on the source process of the largest aftershock of 1923 Kanto earthquake
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HHIEEDEL D 7= DERIEEED D in CFHIZB S DIz > TWERWD, S-PRIE ORI R E 21T 5 120 <D DL
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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
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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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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?
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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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Foca mechanisms of the triggered tremor beaneath the Hinagu fault zone, southweste
part of Japan
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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.
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Keywords tnggered tremor, focal mechanisms, Hinagu fault zone

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’{;‘sgiem

Union

SSS29-P09 253 R A 2 —2; iRifi:4 H 28 H 18:15-19:30

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
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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
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E{Emi NI IHEICED LTV, N EEEAT 7" U B (BT L— b - (k) WRELEIHE/ICHES &
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éﬁib@] {HEICHE S8,
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2004¢UJEPEE73\ FUE R E TiET 2 K& AUND OBV 1944 F R EOERE T IV EIRR I Nz, K]
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