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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.,
2003)HIENTWVA. MEEBIERZHWWT, B2 E2REOFE D ICHEEOH Tz KES % &, IR E X
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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
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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
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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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