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Structural analysis of seismogenic fault of the 2013 Mw 5.8 Awaiji Island earthquake, NW

Japan
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Quasi-cylindrical seismic ‘waveform modeling considering surface topography
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JAFTIN GBI R NIRRT I a L= a v 95 FEE LT, THEMREEESRZ7TE] (Takenaka et al.,
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Spatial distribution of aftershock decay property beneath Japan Trench
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Locatlon of early aftershocks of the 2011 Tohoku-oki Earthquake using seismogram en
velopes as templates
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Aftershock dlstrlbutlon in the northern source region of the 2011 Tohoku earthquake by

long-term OBSs
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The 2011 Tohoku earthquake occurred at the plate boundary and many aftershocks followed. To obtain a precise aftershot
distribution is important for understanding of mechanism of the earthquake generation. In order to study the aftershock activity
we carried out extensive sea floor aftershock observation using more than 100 ocean bottom seismometers just after the ma
shock. Deployment and recovery of the OBS were repeated, and we obtained the data from OBSs just after the mainshock
the middle of September, 2011. A precise aftershock distribution for approximately three months in the whole source area, witt
an emphasis on depths of events, was obtained from the OBS data. In the southern source region, an aftershock distributit
until September, 2011 was also estimated. Totally urgent OBS observations located 1210 aftershocks (Shinohara et al., 201
2012). After the urgent aftershock observation using short-term OBSs, we continued the observation using long-term OBSs t
monitor seismic activities in the source area. We deployed 40 LT-OBSs in the whole source region in September 2011 and hav
completed recovery of the LT-OBSs until November, 2012. In this presentation, we concentrate seismic activities in the northerr
source region using the data from the urgent aftershock observation and long-term seafloor observation.

We selected events whose epicenter is located below the OBS network form the JMA earthquake catalog, and P and S-wa
arrival times were picked from the OBS data. Hypocenters were estimated by a maximum-likelihood estimation technique with
one dimensional velocity structures. Thickness of sedimentary layer changes at each OBS site was evaluated and the estima
travel times by the location program were adjusted. We will report precise seismic activities in the northern source region with
spatial and temporal variation. From preliminary analysis, seismic activity in off-Miyagi region was still low until the end of the
long-term observation.
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A boundary of stress-field orientation in northwestern area of the Kanto plain
A boundary of stress-field orientation in northwestern area of the Kanto plain
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Kanto-Tokai area is particularly important in terms of seismic hazard and mitigating disaster since this area is having high
potential to economic and social impacts. Despite the fact, the Kanto region is one of the most seismic active areas due to i
complicated tectonics and has an active fault zone, containing Fukaya fault, in northwestern area of the Kanto plain, which ha
potential to the M8 class earthquake. Many studies and research projects have attempted to understand the seismic activity &
stress field. However, reliable and high-resolution catalog is required for the detailed discussion.

We have launched Japan Unified High-resolution Relocated Catalog for Earthquakes (JUICE) project since 2013. Events wel
relocated using the Double-Difference method for high-resolution hypocenter location to estimate seismogenic layer thicknes:s
to evaluate active faults, and to understand the tectonic processes in Japan. We have completed for the first version of Catal
in the region of Kanto-Tokai area for the shallow40 km) earthquakes between M0 and M6.5 from 2001 to 2012. Here, in
this presentation, we introduce the result from JUICE focusing on the northwestern area of the Kanto plain that contains a shar
boundary in which pressure and tension axis dramatically change by 90 degrees.

The JUICE catalog clearly shows a band of seismicity from Izu peninsula to the north. This seismic band has a nearly constar
width of about 50 km. The focal mechanisms show that strike and thrust type dominate throughout this seismic band continu
ously, though there exists a area where pressure and tension axis dramatically change within this seismic band. While this
area’” has been already recognized (e.g. Suzuki, 1989), JUICE helps to draw a preliise” as a stress-field orientation
boundary where happened to be close to Fukaya fault.

Bouguer gravity anomaly and seismic exploration data imply structural changes at the stress-field orientation boundary. Ac
cording to the Bouguer gravity anomaly (Komazawa, 2004), the boundary appears to be associated with the gravity-low zone
The gravity anomalies show a lineation that trends NW-SE, the same direction of the boundary. Seismic profile (Sato et al.
2003) displays changes in basement character showing the pattern of depression beneath Fukaya fault. The shape of depres:
corresponds to the pattern of seismicity beneath this area, and also the boundary sites beneath the lowest point of the depressi

It appears to split into different regimes at the stress-field orientation boundary. We conclude that it is possible to have majo
tectonic boundary underneath this northwestern area of the Kanto plain. Moreover, we suggest that Median tectonic line (MTL
is a major candidate underneath this area. MTL runs parallel to the island arc through southwest Japan and divides different g
ological structures into outer (the forearc side) and inner arc (the backarc side). The trace of MTL disappears on the eastern sic
of Itoigawa-Shizuoka tectonic line, but Takagi et al. (2006) found an evidence of inner arc materials in the core sample obtainec
around this area. Therefore we assume that MTL is buried underneath the boundary. This finding may eventually impact on th
research relates to hazard of Kanto area.

F—U— R MEFEFHE T =T A
Keywords: Seismicity and tectonics
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Estimating earthquake swarms in volcanic regions

EER B S RIE RUZ T ORKE —7E 2w 2 /WA R 2
KUMAZAWA, Takao'* ; OGATA, Yosihiko' ; KIMURA, Kazuhiro® ; MAEDA, Kenji? ; KOBAYASHI, Akio?

LRI, 2 SR ST
'The Institute of Statistical Mathematicdvleteorological Research Institute

In the eastern lIzu region, earthquake swarms have occurred repeatedly since 1978. These events are known to be triggered
magma intrusions, and the amount of magma intrusion is correlated with volumetric strain of the crust. We show the backgroun
seismicity rate is highly correlated with the volumetric strain in this region, with a short time delay. We then discuss the possibility
to forecast the seismicity in volcanic regions.

To calculate the background seismicity rate, we used the epidemic-type aftershock sequence (ETAS) model extended fc
application to nonstationary seismic activity, introduced by Kumazawa & Ogata (2013). The time-dependent rates of both
background seismicity and aftershock productivity in the ETAS model are optimally estimated from hypocenter data by Bayesiar
smoothing method. These rates can provide quantitative evidence for abrupt or gradual changes in shear stress and/or fa
strength due to aseismic transient causes such as triggering by remote earthquakes, slow slips, or fluid intrusions within th
region.

F—T— R ETAS BTV, XA XL, BERMIEE, AL, fHes
Keywords: ETAS model, Bayesian smoothing, earthquake swarm, volcanic region, Izu
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Source Characteristics and Coulomb Stress Change of the 19 May 2011 Mw 6.0 Simav
Kutahya Earthquake, Turkey
Source Characteristics and Coulomb Stress Change of the 19 May 2011 Mw 6.0 Simayv
Kutahya Earthquake, Turkey
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Abstract

On 2011 May 19, Simav district of Kutahya province in northwest Anatolia was hit by a moderate size (Mw=6.0) earthquake.
Centroid moment tensors for 41 events with moment magnitudes (Mw) between 3.5 and 6.0 are computed by applying a wave
form inversion method on data from the Kandilli Observatory and Earthquake Research Institute broadband seismic network
The time span of data covers the period between 2011 May 19 and 2011 August 22. The mainshock is a shallow focus norm:
event at a depth of 10 km. Focal depths of aftershocks range from 5 to 20 km. The seismic moment (Mo) of the mainshock
is calculated 1.15x16 Nm. The estimated rupture duration of the Simav mainshock is 30 s. The focal mechanisms of the
aftershocks are mainly normal faulting with a variable strike-slip component. The geometry of focal mechanisms reveals a nor
mal faulting regime with NE-SW trending direction of T-axis in the entire activated region. A stress tensor inversion of focal
mechanism data is performed to acquire a more accurate picture of the Simav earthquake stress field. The stress tensor invers
results indicate a predominant normal stress regime with a NW-SE oriented maximum principal compressive stress. Accordin
to variance of the stress tensor inversion, to first order, the Simav earthquake area is characterized by a homogeneous intrapl
stress field. Eventually, Coulomb stress analysis is performed to calculate the stress transfer and correlate it with the activate
region. Positive lobes with stress more than 3 bars are obtained, indicating that these values are large enough to increase
Coulomb stress failure towards NW-SE direction.

F—7— : Aftershock, Coulomb Stress Analysis, Focal Mechanism, Simav earthquake, Stress tensor inversion, Western Ana

tolia
Keywords: Aftershock, Coulomb Stress Analysis, Focal Mechanism, Simav earthquake, Stress tensor inversion, Western Anat

lia
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BIRRRESE (1923) & K
The Great Kanto Earthquake (of 1923) and YOKOHAMA (1)
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1. FA# (Open a port to foreign ships for trade)

18594EREIEIZFH#E 3 % (Open a port to foreign ships for trade J#ED =7 AR THIE LEINEEETHTH- -
(The port was built at full speed)

T7—H— - TLYVROFRICKD & TEYNIAMIINIMERH I NT, B P &% (plaster/stucco) ok Tz 7z
Bl JEFITAED (afire)Z < TIREAE] EE5bNEL B0, OCAEAIRKEND o1z, Kk, 752 b i
o< &L, BikiFe LT THAKE] 238D, €95 —Did. AN ED (made of stone) ORI E(ES C L&
L3 9o, AEENNS T, EEROGREA « 757 (bluff) MLUTFE2ETEAELFAE LR o, BFXBLZEEZ, .
NI EERTHENTGEROMEBICEZE 55, FIMZE 5107z, BN, BISNORETHNET 5, ODIJJTHHE‘?B%‘Q%’%I)\
R, LIz HANER- M E E DT, O ZDDOHT ORI EREIIINAEANDIZDHICDL BNz, 1866FED KK T
HFTHICEI I 5. BRI AED D T <, BENMRHBOMD 2 MIEIC, TR ED . BADENE, ﬂ%%ﬁ*ﬁ
WG, TEIRRE ). TERRTRIG ) 20, THERB LS. & &N, MREK S 1Icden i, m#EDFZ=DIiF,
(@) BARG & U TR L T K BIROFRK  (b) Bl il & Bl 2 7 E A D% (c) JE R DMT I & S E A O H 4%
TH -1z, HIEBH{EHREE (Yokohama civilization (enlightenment) color prir)fZ D . 80 OFEAhiE O Nz & X E@ED /S
Z— ML H0, BELTHLIH, BHEOTFVF ¥ X L (exoticism)E R, ALDOBIA L x> 7= T LIFFEICHET %,

2. BRREE S A%

RIS REESRIC & > THOKIRRE & 75 o TR OB ELO A A DOHIL & /x> Dk, MR & AEORTIC NS, 8
a7 — MR TH o To, TBIRRREN L RGR TRRRYE & BIAEN Y (MR - BIARES ORE] FORIRTEED
BRI &R CHEYEE CORRAZ L TORRMIE, £9. H&‘J&@EPIV\]@%)@EPJE%’C@&& ZICBIT B, Ty ZiEb Rt
BESE D R EORBOFHEDH T L IFFIC K BB DREZ L TW0WE & WS T e TH - Tz, D URTRMN > D)
&, —BESIZET, Z0HIC, 1 THEDOEZHR Tz, 70y 7IKTELNTWED, ZOMOBEHENMET
HBHTENFEEETH S, K, BEREHPOFENSIE, HIRILOBRS LEEDIEFEDHENEN, LML, EHED
Atz RS &, DR O HNGERMIAEIN L TH O IIKIEZROERZ/E> TWBEHHE & 75> TWVWa, RBHBEOR
R ELERE N, EICd—R, ADFREELOVEIERA 7Y v VR EEERREN, RAFITHEMRHNITRS
B3, BRAESMUBZIC, BEEHINZEOELFICWDIRT, (1) Aa—XZ @ 7 AU BT U dmEtE T 504
HADRIICER U5 LD, RESBEOLZMEOmB I N, A0—A0REWZES T, B 7EAKEDONET
EYDOTZEELICLT, FriELizo, H%ij&?ﬁ/utﬁIio)b%ﬁE{Zlil,(?ﬁ{ﬁf(f‘é“o QR EENSEE ST, B
WREREIERDTFE AN TIL < H R, MO M RN —HEEEAANC, PR THB), IR T
L LR, TR, B, R, REENEEA, HTNIEIC 2SO T 37 LER] e, (3) AV wIN
WEHRAERIELOREEREDNED & HICE Ky (4) 73— FDE K, 778— MdERa—<IciaE 200, WK 18 tHid g gt
v, HAK 19105&%1@@iﬁ@iﬁ{ﬁ%ﬁmiﬁ\ﬁ%ﬂo 1925~192 7 BIRRRES %, (E iRz HIDRM 2
Kb, BEoFELlL, RECEfHay 7V —MED D7 78— b, DIBAET N— FEEAREORE LK E U TR,
(B) RAEANOHEBL, BHIE 10FET A Ah 5D R A FICHIRE N, KIE A FEFL R A T2 BSOS 16 il
%, WADEISSHER LMD, R A YA MIFROSHZ D < Bk, Uh UIRZEZRRFIIR.

BE R

1) Wl 2 B - TREIRO TV ) YR, IR 49 4F

2) FEERRS © 19954F 1 H e IR it OWRIBIC 1 S IR DOV T OFEFDOELL, 20024FE 6 H. 55 28 [0 HALEE
%ﬁﬁg%?%z:

3) PHEERS - RIS 2 FAR & Z OIS, 20114E 6 H. 5 37 M H ABREI A HES

4) TS AR TATERUK] (RN - -BEHERIC AN T -, PR 224E 10 A (20100 10 A)

ERE YN T ) S A %aﬁbﬂ#& SRR 12 48

F—T— R BROREEX, e, B, Muhaimia, Ba > 7V — b

Keywords: The Great Kanto Earthquake (of 1923), Yokohama, Open a port, YOKOHAMA civilization color print, The rein-
forced concrete building
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Seismic activity in eastern Japan and the source region after the 2011 off the Pacific coa
of Tohoku earthquake
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20114F 3 H 11 HICHEA: U 7o sRAb G AR rE iR IE . HARBIHIS FRO MO.0 Th > 7z, T DHIFEERKIC IR

DHIE 5T HAFE TH HEEHOZ(EAHE TNz (Todaetal., 2011 Kato and Igarashi, 201 &), HAtH7 A,
SHIERFE /A D 3EEDEE L. ABIRTIE. mEHURE & O H AT SIS & AT I, AR D 2 42K % % T
DOHIETEE D Z LI DN TRRINIC TR LTz,

ARWFFETIE, FE 33.4-41° BUE 136~145 OFREMEEZMERE 0.2° RBO/NMESIC2EIL., 254 O/NEENIC B
T HHEHG ACEE B R AT QBRI T 1 EH 72 D OHEFRASHE I S, 3 tﬂﬁﬁj@mﬂlﬂﬂﬁ EREN DS LAE
. BRUOFE LFEEEL D LEMOIEREFREOLZREI Uz, ThSDHHOER EZERINHM 5, HEEEHOZ
bRt Uiz, BT — 23S T — o b B2 W Tz, Bt 5 AR wi wt%t:li]@iﬂz ERVHAE U TR
WOWVWTIE, BEEEREHMZROTHERESEZH R Uz, /o, THUTET LT, BB ASCEEHE O E R
BIZ DWW TIE, F-netd CMT AZa 7 h s 7 L— MERME L BbN2ERT— 22 ECH U CHEEREOFEZEH Lz,

S U 7o R 8 S LEORE R 5, SRS AT IR EE IR D 77 L — b BESUIERIC DL T, sAEH T AT
FED 5 2 RIS, BFRMNZ DT RFEH SN AE LR OMETEH L OE T LTV T ENASNIE ST,
HASISNEICE L TIE, AE2SO T4EM, Bl HXXERl, SEaiil, |5, ol alihae, »
HE. RRHEACES - i, BEISHT RaS TR I I A IR TR B DRI S N7z, 2RISR, HASIGNED LW TR
Ty AEATK O SHEERABEME< 20 B, ml, ElEAOMEES AT Lic, —/5, RRHEIEER - th
A BESH ROV & FDEEMRIL, SEEREARILEI T, 2R RR L U TR RSB D S e,

AL TR & N T B R AR A HE DB 7 i 7 R0 U T & ORIEETE B 2 TEICHIR % &, HAYERNED ZF
D% Ty BALHTACEREMHEER TS CHIER ISR A Z X LB H > 12 T E MR TE T, Wi, B
ERAHE L2 & DM O B b 5 AR OHIETRENIC A B AR AR O ZilA 7z & T (RS T—refbiE
Wz D . SRAbH T AR EE R S BN 7 HARYENEETE 2 < OHIK THE B K 2R EARRANUHES K51
AN, MERAMENARE 2 F1E5F TEVEETPp=0.2~1.1. KE 1LESF TEN > EHERAME D 2 21541
KR U7z T p=0.8~1.1 L x> 7z, FRCBIERHS R T, piEhd 0.2 &7x 0, ot & ik L Thizb/hE <,
BRI D > S DD LTV BE WA 5, iz, IHALOREI T, EREHEZLOENMNCED ST, T
N KERpEE 5%, —/. HIHGAREAEMHIEE OB Tk, EREEE, RMIX0E, BIRURMTND N
DO TpEIENTNE 1.0~1.1E740, REORBEOHFTICKETBODRLNGN > T2,
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A statistical feature of anomalous seismic activity prior to large inland earthquakes in
Japan

A I 8 A — a2 Tk {E S Bk 2
KAWAMURA, Masashit* ; WU, Yi-hsuart ; KUDO, Takeshit ; CHEN, Chien-chifl

VERIAERAMERR, 2 BEBENL P RICERERYIBERTZERT, R LA LB E R
!Department of Geosciences, National Taiwan UniverdiGtad. Inst. of Geophysics, National Central University, Taiwan,
3General Education Division, College of Engineering, Chubu University

NSRRI ST DA B TR S EEVEEIEARML - TEFE() &, MR MEERE OSIERERE) DMEE 2
5N 5%, HARDNREMERS: DM FBIZICOWT, FHEINKA T —IVIMFES 5 LT, TNZEHLGMNMCTET L
SHEfEREARIIC BRI & 755, £ T T, HEHEED) GiEEEEER b - 1B OfiE (ZEM Ay ¥ a) &8
R—=VAVTHIT 4T AKX ORHEL, EHICZOBAERME (M = 6.4 MNEEHIEEEBIONE CHRA T S Em)IC
HBME S h7%, Molchan® error diagraniz FIW THEHICEHIE U7z, TR ST — oLERZ 4 L7z, 20004
M5 2010EDIC, FICHANETHRELIZM =35 M =40, BXUM =45 (3i@ED), HE 30kmLlkOHE %
AW, 4+6+8-10° 12+ 14FEDEIT BHFE A7 — VI DWW THIEEFIZL CRAMNR HERSROZ(LE) DWEEIC
KEGMEZRE LTz #iR. HARONEEERASICE T 24 8 05 104E T, FREY IV =ZFa—FHM =
408 M = 4. 5@%’\0;0; C DMEMDMFHNICEBE 75 Tz,

F—T—=RNRR= AT AT 4 7 A, WEERSEEE, HEETEEE AL, FUE X A7 75 I, W6 1ERE, NS

Keywords: pattern informatics, seismic quiescence, seismic activation, Molchan’s error diagram, stress accumulation, inlan
earthquake
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?Ej t?ﬂ% z:r(??t@{tﬁﬂﬂ% EBROMAIL~BRINESO 7 L — FERLEEIC BT B0 NE

0) IS

Coulgrr?b stress change inverted from the seismicity rate change in southern 2011 Tohok
earthquake’s source region

FiRE 51 A AT
TAKAHASHI, Go'* ; TSUMURA, Noriko'

VT RERAER A AR

IGraduate School of Science, Chiba University

AL DN SIS T B % ma AL~ BH S Oy s Lt 5 AR R OB O rgimlc A7 U, SAbH A
HEREBRRENZH U TH 5. MR PICIERFETL— (PAC) MU 74U EVHETL—F (PHS AL
FIAATED, IO PAC FHEAHE TIEAEBREND 30 90141 MWT.9 DR RKORE, FEEEIDFEERO PHS Fif
AHETIE 20114F 10 IS FHRAERRE X D BB TAT—2A) w A XU b (SSE BRELE. DX S AEKM
EREBROREEIIABICKZ IOV ERE LRI ZRIZL TS EBEDMETEILNTVWS. 2T, K
2E Tl HER R D Z b B IS AL DR Z b 2 KD % Tk U, At AR R 1%, WFZEht s
HE AN DT L— b EEEHETE DK S RIGHELD B > Te D72 HEE L.

Hem ENTao 2 kg, St A FREHEA T U T2 E BRI RAEE N O PAC B X U PHS FEDIE & A L D
HTIFFICRZ VAR R LT, TOREZNZBCIEREEMBEZE TE Lz, 20%, ThHDOKRIENNZEE
R OFSHE & & I/ NE Il R 72hY, PAC FHIMHE TR, WEM—SkHmiciB W TAERERND 201222 A% T
RERIIZAZ 7R U, PHS E{HAE T, PHSOIESEE & 20114F 10 H O SSEFAEH O ILHERIC IV TC 2013
EIHEF RIS EN TV EARENT. BEOHZETIX, PHSOILHUM T Z A OIE O R
Ui EHEE LTV 5. A TREREEMNDEE TRERISNHEEP A SNz e s, K D & HEICHIE T
EIRIGTIZEPE L2 EDNRBENS.

i{ﬂ;,;%é%@%;ﬁwE?&iémtmﬁﬂtkowf%mﬁémf) PAC & PHS® FHIC I THALHITT A2 s
MwW7.9 DRE, FNEENC K 28N OBIEFEETT - 1. BUEFHE OIS 2L D9 ORI R R A D & ﬂ:
WMOHEE LTC 2L DR e LTz, coTehb, ZWF TR E NG N O SR LI AR R A 1%
DIGHZELIZAE L MWT.9DRE, RNZENCXZEETIZITHHLY 2EZ26N%. iz, TNHDORERIGNE
LD EREENIETELIZC EDHLEMI K S T, #E’C 20114 10 H D SSEEILHERTIX, BUEEIHE D 5K Tz
JEHZACIFANT NS WETH - 720, HERAERED SHEE LTzohZ2 bid KRERISHhE b x> T-. coTeh
5, KER MWT.9DRE, RINEHLUNDOKEND - T=h, T 0O SSEMILHRE TIEBHEREIGENLNUCH T &
MEZHBND. TOSSEJLHESIZ 20114F 10 HD SSEDIT RO WRHE LIz LIRS N TV A TH A T &b, TD
T TOKRE RIS NIZAED 20114 10 H DEFRED SSEOFAICHE LT LR ENT:.

F—T— RS HZAL, 200 VRIS ACFAETHIE, RE, An—AY v 7
Keywords: stress change, 2011 Tohoku earthquake, aftershock, slow slip

1/1



Japan Geoscience Union Meeting 2014 /0 d ;,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SSS24-P04 253 R A 2 —28 R¢fd:5 H 1 H 18:15-19:30

UM 153 54172 20114 HUIEHL T AR O - AT O

Spatial distribution of earthquakes off the coast of Ibaraki and the Boso Peninsula afte
the 2011 Tohoku Earthquake

FRERCRIDS s WTHE #hOA 2 5 AR BT (LEH B 2 S AR 2 MR EE 2 WRIRUHER 2 APHE DS OR B TR ST
LB AT 8 AR R BRI ALY fekk RIHL S miEH #8RE O 5 RET BEE] T UK 5

NAKAHIGASHI, Kazuo'* ; MACHIDA, Yuya? ; SHINBO, TakasHi ; YAMADA, Tomoaki? ; MOCHIZUKI, Kimihiro? ; SH-
IOBARA, Hajime? ; SHINOHARA, Masanad ; MURAI, Yoshio® ; HINO, Ryota ; AZUMA, Ryosuke' ; SUZUKI, Kensuké
: KUBOTA, Tatsuyd ; HASEGAWA, Kazuyd ; SATO, Toshinori ; TAKATA, Hiroyoshi® ; UEHIRA, Kenji” ; YAKIWARA,
Hiroshi

LR R, 2 HUEBIIZEAT, 3 JLE R, 4 AR, 5 TR, O BEVLE R, 7 WSR2, 8 et o R FEmens
IKobe Univ., 2Earthquake Research InstHokkaido Univ.,*Tohoku Univ.,®Chiba Univ.,°Kagoshima Univ., National Re-
search Institute for Earth Science and Disaster PreverftiétMSTEC

The 2011 off the Pacific coast of Tohoku Earthquake occurred on March 11, 2011, off shore of the northeast Japan regior
Many aftershocks occurred following the mainshock. To obtain a precise aftershock activity is important for understanding the
mechanism of earthquake generation, and the recovery of plate coupling at a ruptured plate boundary. In order to study th
aftershock activity, we had deployed 66 long-term ocean bottom seismometers(LTOBS) off the coast of Ibaraki and the Bosc
Peninsula from October 2011 to November 2012.

For hypocenter determination, we selected 1606 events whose epicenter catalog which the Japan Meteorogical Agency f
hypocenter determination.P- and S- wave arrival times were manually picked using the WIN system (Urave and Tsukada
1991).Hypocenters were determined by the maximum-likelihood estimation technique (Hirata anduMat$@87). The
hypocenter location program used in this study is based one-dimensional structure with constant Vp/Vs ratio of 1.73. Because
sedimentary layer below the sea floor generally has a large Vp/Vs value, an adjustment of the station corrections is needed. T
obtain the station correction, we used the following method. First, we located the hypocenter using the P- and S-wave arrive
times with the assumed station correction values for the velocity structure used. The averaged differences between observ
travel time and estimated travel times (O-C times) for each station were then calculated. The averaged O-C times were added
the previous station correction values, and the hypocenters were relocated. We repeated this procedure eleven times. After tl
procedure, the averaged O-C times were less than 0.1 s for both the P-wave and S-wavesWe estimated 458 hypocenter locati
with an error of less than 5 km in the horizontal direction and less than 3 km in depth by using LTOBS data.

Most of the hypocenter locations have a depth shallower than 40km. The earthquakes form a plane dipping landward in th
study area. Comparing the hypocenter locations with crustal structures obtained by active seismic studies (e.g. Miura et al
2003). Many events occurred along the plate boundary. We also compared the hypocenter locations with aftershock distributio
of the seismic observation conducted immediately after 2011 Tohoku Earthquake (Shinohara et al., 2012). Shinohara et al
(2012) reported that the low seismicity region has seen at the shallow part of the plate interface in the off-Fukushima. On the
other hand, our results showed the seismicity is not low at the same region. This difference may reflect the change of stress fiel
at a ruptured plate boundary.
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Spatial distribution of earthquakes off the coast of Fukushima deduced from a one-yea
OBS observation in 2013

L HIEA b Fs RO 2 R HENG L A N L IR B
YAMADA, Tomoaki'* ; NAKAHIGASHI, Kazuo® ; SHINOHARA, Masanad ; MOCHIZUKI, Kimihiro! ; SHIOBARA,
Hajime!

L BORHIEERT, 2 fi K
IEarthquake Research Institute, Univ. of Tokyipbe Univ.

The 2011 Tohoku earthquake (M9.0) vastly changes stress field around the rupture zone, and many aftershocks and oth
related geophysical phenomenon such as geodetic movements have been observed. The seismicity not only keeps still high r
compared with that before the 2011 earthquake but is important to figure out the time-spacious distribution during the relaxatior
process for understanding the giant earthquake cycle. Many studies using ocean bottom seismometers (OBSs) [e.g. Shinoh:
et al,, 2011, Nakahigashi et al., this meeting] have been doing since soon after the 2011 Tohoku earthquake in order to obta
aftershock activity precisely. Here we show one of the studies at off the coast of Fukushima which is located on the southern edg
of the rupture zone of the 2011 Tohoku earthquake. 12 short-period type [Lennartz 3Dlite] OBSs (SOBS) and 4 broadband typi
[Guralp CMG 3T] OBSs (BBOBSS) in Auguest 2012 were installed. 20 SOBSs and 4 BBOBSs attached with absolute pressur
gauge [Paroscientific Model 8B] were added in November 2012. After one year continuous recording, 36 OBSs were recovere
in November 2013. We selected characteristic 1,000 events in the vicinity of the OBS network based on a hypocenter catalo
publish by the Japan Meteorological Agency, and extracted the events’ data from all available OBS data after time correction
caused by each internal clock. Each P and S wave arrival times, P wave polarity and maximum amplitude were picked manuall
on a computer display using the WIN system [Urabe and Tsukuda, 1991]. We assumed one dimensional velocity structure that |
modification of the result from an active source experiment close to our network, and applied time corrections every station whict
were estimated from differences from theoretical and observational travel times for removing ambiguity of the assumed structure
Then we adopted the maximume-likelihood estimation technique [Hirata and Matsu'ura, 1987] and calculated the hypocenters
Preliminary results show that intensive activity near the Japan trench can be seen while there was a quiet seismic zone betwe
the trench zone and landward high activity zone.

F—U— R R, SRR, R RS
Keywords: off Fukushima, Aftershock activity, Long-term OBS
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AR RO T L— Mg DIC K B IG 12 0 & HIEETEB OBE (£ 2
Relatlon between Seismicity and Stress Change Associated with Interplate Slips off Bos:

Peninsula: Part 2

IR AR 1 R
HIROSE, Fuyuki* ; MAEDA, Kenji'

LSS

IMeteorological Research Institute

5L + B (2012, 2013, JpGU; 2013, SS3), FHEBEMOZT—RAY w TA XY~ (LUF, SSB ICHES a0zt
BT B XU b & ICH 2RI R S NS T L 2R U, FlZE, MEEEIcOWTHD L, (S-1)SSE
RHCHEFEL, (S-2) 20023 &K U 20074F SSERGICEERL, (S-3) 20074 SSEZEICFERDHN, LW 5 3 DORHYH
ZIFonsd. R G-RAID bEHICDOWTHS L, (b-1) SSEhBXUTEKZI/NE L AS, (b-2) XD SSEE THRLICKE
g%, LWVITAI7IVERDIRL TV,

CCTHEHLUTWAMEBEEESNEOI RO KIBL— MIFIEXYOTHS. Thdb, ZCEWNIHE>TVBE L — MER
HCNE T2 T AR T 4 D LTV S T8, ﬂﬁ%h\‘i%ﬁ’]k%ﬁ LTWBEEZLNS. —Jf, SSEOFAEI - Tl
EEEEO T L — TR L= &8N 5. 2L T, EBEL—EL &5k, ioEmEesExs. C
T, BENEEHISEONT TIHOEEMRNE W =HIE 3%%473\ V> (Dieterich, 1994, JGR| 72k l571& G-RHI
D b EIXHHHEE (Scholz, 1968, BSSAI LW O iERZEE T % &, SSERNCHIEFRAERDNE XD, FEIRFC b lid X<
55 THEINS. BRI COTFREEGLTNS.

BURIICHATHB &, SSENF (S-1,b-D T, SSEOHLLEIZZIERD T &, s&@%%%bdﬁ%*&%ﬂﬁ%?ﬁbﬁ@i’b—
FMETXH L— }\ & SSERIDZNE D E <755 (GNSST—A D LHEE T NIz R KIEF KT SSEZ i X D R T
%). FLT, B&MEL— M EL ARSI, IHhoEnREEE5. ZhUCK OMIERERNEAD, FRHC b1‘§
MEL 755, #73 SSER] (S-2,b-2 T, FL—hrEFXRODL—FHWSSERFE OIKFT 2728, Fid&WioHR Lk
D, HEFEEOEEMEDEN, FFHC bEldE < 755, 20074F SSEABHICHERMNENN (S-3) 1DV TIE, 20074FE SSE
Hi% TR KD FAICKERENVIZ RV, TOIRM R THIERARICE(EA BN S 72HIciE, Dieterich (1994 #HH
RTEZDE, IRNDREL—FIEDLLT, EFIXRDL—FrEIPELHENUEIY (EFIXRD L—FDENNL
DTHAD LT KIRITITFE LR (Savage, 1983, JGR) DX b, FL—rHA Yy 7 VTR (TXDKREL— N/
EHITXRDL—b) O FZEKTS. TOXIIC, HEGEEH® b MORMZkX, 7L—METAND L— FOEELT
CEICHIH T E 5.

LT AT, B SSEIMA 4-7 ERFRTHRAEL T zAY, 2011FE KB LT 2014EWDICEFAE L, EiL 2 BOFE
MIBRLE 2 FEFERE & TN E TICEEAR TR Y. FEAEMBRAVEE U 72 272 R AE 201 1 g 5 AR EHE . (UL,
HALMHIER) DFEIC KD EDELEZLNDD, TNE TICASNIZRD 20144E SSETEALNE M E S D, HAR%Z
MR UTHT LTz, ZORSE, (S-1) SSERFOHIEIGEIOTEF(L, (S-3) 20074 LA O E O HIEEFE A, (b-1, b-2) bfid
R i cnE ceRCHEmEZR Uz, —/, B OREMERE L, (S-2) SSEiTDOMIEFH OFHRLIic D
TERDENIZI - Tz,

F—TU— R BEREE Aa—RY v TAXY N, b, i), R b
Keywords: Boso peninsula, slow slip event, b value, stress, temporal change
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Microseismicity around the Nankai trough south off the Kii Peninsula

[J_Hh% H 1x
YAMAZAKI, Akira 1*

L SRS

IMeteorological Research Institute

ﬁ@#%ﬁﬁ@@ﬁ@b77ﬂﬂ@ﬁf%#éht@ﬁﬁ NI CNE TIE A DMK D FERITI TN TEH

, MEEED SISO TOMEEINC ONWTIEDH F O X< bh o> T olz. KERIIZEHTTld 200545 5 20084
uﬁwfm%F% S NILER & HF ROV E R R T O E N T T hE R & 2 O RE )T Tl BRI 2 S L. Bl
WA 7 EB RS2 10 5B M U, BHIARD 3 1 HOBIZEE 4 Bl17- 7z, BIRIOASE, g b= 7l
LA TR NEEESIDND R DIERTH A T WAL N T Tz, TS DV NIE KRS T e bERO A 21 7
Bl R, WEHEEIZEMT 2 LIk > TRIIENIZHIEFR#CH D L VWA 5.

FOPREERE MO b T ZELTRE L TV A HMNMIEEFIORME LTROX S KT ENEZ S, I
HEBOBIROFEZICDOWVTIHIF L A EDOHIED 10km~25kmIC i LTV, FEEOKST—LEBR TR ES IS
B4 30kKM~40kmIC 774 LTV A D, HBEHIEBNOIEIC & 0 HEROEPFIE—TLEREK O 20kmEER N & H
AL EiEolz. BIROEESSHAIITHENIE > Z O LETEOmMEEL, TOHED FEHTIRIE E A EHIEITFRE
wa&m PRI AT NETREI OB b Z Tz AT b Z 7l & 0 Tl e ER, BERT i bR

THHT BEANEDENS. W NIEOHIMNZD IR TEIELIDNED R TAmZLTEH, LTAETAICH
Ebvz& OFROHIERY 2 R T T N TES. XRMINMIEDIF & A ERE L TWIRWERED 20km~30km D
T A XDOZEFIEDNEFFEEL, 74V VL — PANICHIEBIEEIOE 7 XY MEENERENTHWEESICHZ 3.

RS 7159 b 7V oiiZEEEN: 7 L— F DRl 7 L — MO EZFIREEDO I X B LA D
TIPAIRRED ZAL DB Z T TOW B AREMEDH 5. B2, 7' L— MERBEREOREIE>TT VR —F 4 R
THET HZHED X = X LWERGD SEIIGEDO XA X LT B LI EN TS, COXS BT
TRV OMUINETE B ORI Z LI TR A BT DEE O] 5 M OIREZ b 2 KM L TS A[EEED S D, 5% 0D
EEIOHBE M EH I NS.

F—U— RS, R, s, fie - o 7, UNEEE), 7o) il L— b
Keywords: ocean bottom seismograph, Tonankai earthquake, Nankai earthquake, Nankai trough, microseismicity, Philippine Se
plate
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-/ NERE K CHRERIBER OO/ D X UHETGE)
Repeating earthquake activity along the Izu-Bonin and Ryukyu trenches

LRSS R T 5 P A s ARG a2 Pk i s A 5
HIBINO, Kota'* ; UCHIDA, Naoki' ; MATSUSHIMA, Takeshf ; NAKAMURA, Wataru! ; MATSUZAWA, Toru!

VBIERERZERE BRI, 2 JUNRAEZERT SR

!Graduate School of Science Tohoku Universifyaculty of Sciences,Kyushu University

HAECIE, W DODDIRFHAREMEEL TS, TDS5H, HILHARAARE TIE, 2011 RIS A FE
THED A U, BEKHUE & /)M D X UHE (small Repeating Earthquake; REJEGD R S N TV 5, DTk A
T, REZHH LZOE#ZHREC &k, MUTL—MERETHRET S, KMEREDANZALEEZ S L TEE
TH%,

AWFZE T, 20034 3 H 8 H-20124 3 H 31 H ORISR & N7 5KGT & B SR ARARIZET Hi-net D HIEEIE
TR AL, FE-NEREES X CHREKIEHN O THIERY O OFLUEN 5, REZEE L, TNETIOD
TEE{TIE, Igarashi (2010) Yamashita et al. (2012) X 2 Wf7E03H %M. A7 TiE. Uchida et al. (20109 /714 7% ik
U HAHHRNN & TN S DIULAAPH TD RE DIEH)Z g L7z,

RE LRIEICH Tz T, FEREHAVICBO T, KEBOae—L > ZADOBfi% 0.95L |- & Uchida et al. (2010} [
CHEEZ Wz, —77, PEoINEREERWVICEOTE, B RIESICUNMAELERW D, BEMSERIET
ORFEERE L, SINLEBMEWEENZ WD, BE%E 0.80E T FF% & & i, HEFRMNESINIZOMN 1 ST E
LTEEBRS CHIIEZC 25 X3 GHERTEHEMNICRELE LTHS T L& L,

T ORER, TRERHNOTIE, REDHINZ WIEBDHEICTHATICHIRICA SN, HE 60kmFZEE T RENFRAEL

TWizo #ORLHEOHLN DS ZOMICEHEEN B OEZ NG 5 C L IEWHETH S0, HALHTFRERIC, REFAE
BUCHEREN TV B EBICIIAHPCHEE L TWE 7 AR 7 DMAEL TV A ARERE H B, —7, BHE >N RSN
WTIE, ZROMENRELTED, BiEZ TP TW3ICEED 5T, SHltAIclKRE -7z REIZDERWEERE K->
2o TNHOREW, TL— MEROIBHOARTHELTEO, Wit & Bixh, MY MLOEHSTRIFEAE
RELTWEWT EW o Tz,

PLED & 5 80k AR TORED R UHIEOTEBRFEOE WX, ThARARFTOITNDBEEOZHEEEZELLTED,
SHBTORME XDFELARS T LT, TL— MEROEEREOMROERICHIRTE 2 LE A BN 5,

F—T— R LAART, 0 R UHE, Jra- /NS, Biek, 7' L— b S
Keywords: subdection zone, repeating earthquake, 1zu-Bonin, Ryukyu, interplate locking
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Ocean bottom seismic observation in the Hikurangi subduction zone offshore the Nortk

Island of New Zealand

BB KRB S N W T (L et BB OHEN T HENRYS Stuart ; FRY Bill2 ; BANNISTER Stepheh
HAIJIMA, Daisuke™* ; MOCHIZUKI, Kimihiro ! ; SHIOBARA, Hajimée ; YAMADA, Tomoaki® ; SHINOHARA, Masanab;
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