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P- and S-wave velocity structure in southern Hokkaido deduced from ocean-bottom
seismographic and land observations
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Receiver Function Analysis for Broadband Seismic Stations in Ryukyu Arc
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Geometry of plate boundary beneath the southern Ryukyu Trench subduction zone deduced from
passive seismic observation
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In the Ryukyu Trench subduction zone, many large earthquakes occurred historically. Recent seismic
and geodetic studies indicate that the occurrence of very low frequency earthquake [Ando et al.,
2012] and slow slip events [Heki and Kataoka, 2008; Nishimura, 2014] in the southern Ryukyu
subduction zone. In addition, plausible seismogenic zone of the 1771 Yaeyama earthquake (Mw 8.0) is
located near the trench [Nakamura, 2009]. These results suggest that the interplate coupling is not
so weak and it is possible for the large interplate earthquake to occur in this region. However,
the plane geometry is uncertain due to the sparse seismic observation network. To investigate the
subducted plate geometry, we have conducted the passive seismic observation around the southern
Ryukyu Trench using 6 land stations and 30 ocean bottom seismographs (0BSs) from Nov. 2013 to Mar.
2014, as a part of “Research project for compound disaster mitigation on the great earthquakes and
tsunamis around the Nankai trough region”.

First, we conducted event detection from continuous seismic records and picked their first arrivals
of P and S waves. We could detect microearthquakes about three times of Japan Meteorological Agency
(JMA) catalogue during same periods. Second, we performed a seismic tomography to estimate the
precious hypocenter locations. To improve the spatial resolution beneath the Island arc, we also
used the first arrival data of JMA catalogue from 2013 to 2014. Then, we estimated the focal
mechanisms of relocated earthquakes and searched the small repeating earthquakes according to the
catalogue of Igarashi (2010). Finally, we estimated the depth variation of the subducted Philippine
Sea plate beneath the Ryukyu arc by following assumptions: 1) low-angle thrust-type earthquakes and
small repeating earthquakes occur along the plate boundary, 2) landward dipping high velocity layer
indicates the slab mantle and the thickness of oceanic crust is about 7 km. The consistency of our
plate geometry model and the result of active source survey [Arai et al., 2015] indicated the
validity of above assumptions. In the western Ishigaki Island, we set our model as same as slab1.0
model [Hayes et al., 2012] because their model satisfied our assumptions.

Our plate model indicates local variation between Ishigaki to Miyako Islands, whereas plate
geometry western Ishigaki seems to be smooth. In this area, plate boundary estimated shallower than
slab1.0 model. Especially, plate boundary seems to have a convex structure beneath the Tarama
Island. The difference in E-W direction also appeared in the seismicity pattern. Microearthquakes
within oceanic crust in forearc region is active in only the eastern side, whereas the long-term
slow slip located mainly western Ishigaki Island [Nishimura, 2014]. Besides, low-angle thrust-type
earthquakes and small repeating earthquakes estimated in this study located the outside of the
active area of long-term slow slip. Our tomographic result of P-wave velocity model also indicated
that the landward mantle is strongly serpentinized, which might be corresponding to the occurrence
of slow slip events.
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Fault Distribution and Structural Characteristic in the Nansei Islands
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As a part of “the Comprehensive evaluation of offshore fault information project” by the Ministry
of Education, Culture, Sports, Science and Technology, JAMSTEC has carried out collecting seismic
reflection data from various institutes and private companies and reprocessing data to obtain high
resolution seismic profiles by state-of-the-art data processing methods.

Interpretation of faults on a seismic survey profile is a simple work, but in order to map out the
distribution of a fault, the spatial distribution of the fault must be assigned from subsurface
structures interpreted on each seismic profile and geomorphologic features. The distribution of
displacement along faults is frequently recognizable in the landscape, therefore it is a
well-approved method to map out the location of active faults from the geomorphologic features. In
this project, we utilize both the seismic profiles and high resolution bathymetric data. The
seismic profiles enable us to determine the actual location of displacement of the fault in the
subsurface, and the high resolution bathymetric map tells the extension and direction of the fault.
This interpretation process led the result of a brief and advanced offshore fault mapping.

The Ryukyu Arc is located in the Eurasian plate and extends from Kyushu, Japan to the Taiwan
collision zone. At the Ryukyu Trench, the Philippine Sea plate is subducting beneath the Eurasian
plate, and the backarc basin called the Okinawa Trough is formed by crustal extension behind the
subducting system.

In offshore of Yonaguni-jima, Iriomote-jima, and Ishigaki-jima, a forearc basin forms a flat
terrace. The thickness of basin sediments increases westwards due to a normal fault striking at SE,
and dipping NE. In the southeast offshore of Ishigaki-jima, a reverse fault striking at NNE, and
dipping NW up-rifts the basin sediments and forms boundary of the west end of the basin. In the
south offshore of Miyako-jima, there are several reverse faults striking at NE, and dipping NW
develop and up-lift the basement exposing at the sea floor with thin sediments. In the south margin
of the forearc basin, accretional wedges develops by thrust faults, and there is remarkable
east-west trending steep slope continuously exists exposing the basin sediment layers on the slope
face. This could happened if some lateral displacement due to the movement of the Philippine Sea
plate had effected slope stability on the wedge, and then the mass sediment body had collapsed. In
offshore from Miyako-jima to Kerama Gap, the forearc basin sediments distribute with relatively
thin layer, and the entire basin and basement is uprifted by thrust faults. In offshore of
Okinawa-jima, a gentle slope composed of thick sediment layers forms from the edge of island shelf
towards the trench. There are three large step-like terraces developed along the trench with small
to large scale trust faults.

The southern Ryukyu Arc consists of the edge of continental crust, and the terrace of the arc was
eroded to naturally flat surface. Normal faults, which cut perpendicular to the axis of the arc,
are developed such as Miyako Saddle and Kerama Gap, and these gaps play structural transmit zone in
both the trench and the trough geology.
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In the Okinawa Trough, there are hundreds of meter cliffs developed along west side of island arc
with northeast-southwest trend. In the southern Okinawa Trough, widely knowns as the present
trough’s growing stage, east-west trending rift valleys exist at the trough bottom, and the
subsurface structure displays spreading system such as great number of normal faults developing
towards the axis of the valley. In the central Okinawa Trough, there are series of NE-NW normal
faults, and the edge of the rotated block appears as ridges or small cliffs.

In this session, we will briefly report the structural interpretation on seismic profiles and
discuss structural characteristic based on the fault distribution.
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The one dimensional S-wave velocity structure inversion using Rayleigh admittance
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A cabled seafloor network with 20 stations (DONET: Dense Oceanfloor Network System for Earthquake
and Tsunamis) has been constructed on the accretionary prism at the Nankai subduction zone of Japan
between March 2010 and August 2011, which means that the observation period became more than 4
years. Each station contains broadband seismometers and absolute and differential pressure gauges.
In this study, we estimated the Rayleigh admittance at the seafloor for each station, i.e., an
amplitude transfer function from pressure to displacement in the frequency band of microseisms,
particularly for the fundamental Rayleigh mode of 0.1-0.2 Hz. The pattern of the transfer function
depends on the S-wave velocity structure at the sediment beneath stations (Ruan et al., 2014, JGR).
Therefore, we estimate one-dimensional S-wave velocity structure beneath each station, and
investigate lateral variation of the accretionary prism in the Nankai subduction zone.

We used the Rayleigh wave records of earthquakes with magnitude greater than 6.5 and within an
epicentral distance of 309. At each station, the velocity seismogram was converted to the
displacement seismogram by removing the instrument response. The pressure record observed by the
differential pressure gauge was used in this study because of a high resolution of the pressure
observation. In the frequency domain, we estimated the amplitude transfer functions of
displacement/pressure for each event, smoothed it using a Parzen window with a frequency band of
0.01 Hz, and stacked them over all of the used events. For inversion, we employed a simulated
annealing technique to estimate one-dimensional S-wave velocity structure, in which the predicted
admittance was calculated through a software of DISPER8@ (Saito, 1988).

Because we used a broad frequency range (0.03-0.15 Hz), the velocity structure down to 10-20 km
depths could be estimated. In particular, at depths from the seafloor to 5 km, the error of the
estimated velocity was small compared with those at deeper depths. At some sites, it seems that the
obtained S-wave velocity structure shows a low velocity layer within the accretionary prism. In the
presentation, we will show other characteristics of the obtained velocity structures.
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Thailand located in inner shelf of Eurasia plate. Tectonic evolution and crustal structure
knowledge in Thailand is relatively poor. Major tectonic provinces of Thailand can be divided into
2 terranes, Indochina (IC) in east and Shan-Thai (ST) in west. In this study, 40 seismometers of
Thailand Meteorological Department (TMD) and 4 of Mahidol University were used for data analysis.
Two seismological methods, receiver function (RF) and ambient noise tomography (ANT), were applied
to the data. For receiver function, we obtain total number of 1684 RFs. The crustal thickness and
Poisson’s ratio of Thailand were measured from the stacking amplitude of predicted arrival time. In
average, Poisson’s ration of crust in Thailand is lower than global average indicate more felsic
composition in crust. Crustal thickness of Thailand is ranging from 31 -42 km with increasing trend
from west to east across ST to IC. In comparison, crust of IC is thicker and have higher Poisson’s
ratio than ST. From ANT, cross-correlation function were calculated from three components
seismogram of 4 years long data set. Rayleigh and Love wave group velocity dispersion were measured
using frequency time analysis (FTAN) scheme. Due to data quality and station geometry observed
period of dispersion curve are in between 6-24 second. Two dimensional tomographic inversion was
used to construct the travel time tomography of group velocity at each frequency. Results of ANT
clearly show that shallow crust of IC have lower velocity than ST. The lower velocity value may be
refer to thick clastic rock deposited in uppermost crust of IC. Combining with a result from
receiver function, lower crust of IC should have high mafic composition. Isostatic model suggest
that dominated tectonic process in present day of ST is crustal thickening by the stacking of upper
crust, while IC is thinning by the erosion.

Keywords: Receiver function, Ambient Noise , Mafic lower crust, Poisson's ratio
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The spatial distribution of the seismogenic layer is one of the important parameter for seismic
hazard analysis. The focal depths of inland seismicity are restricted to the upper several tens
kilometers of the crust and are varied depending on the tectonic settings. Previous studies
reported the negative correlation between the depth of the seismogenic layer and heat flow [e.g.,
Sibson, 1982; Ito, 1990; Tanaka and Ito, 2002]. Recently, increasing studies suggest that fluids
play an important role in triggering earthquakes [e.g., Terakawa et al., 2010]. At present, it is
widely believed that the spatial distribution of seismogenic layer is controlled by temperature and
pore fluid pressure (and strain rate). However, quantitative estimates of the two parameters are
difficult. Instead, in this study, we compare the spatial distribution of seismogenic layer and
seismic wave attenuation, which is sensitive to temperature and existence of fluid. This is
expected to provide us new insight into physical properties of the crust and control parameters of
inland seismogenesis.

Attenuation of seismic wave energy is caused by two factors: scattering and intrinsic absorption.
The former is the scattering of seismic wave energy due to random heterogeneities in seismic wave
velocity and the density of the medium, while the latter is the conversion from seismic wave energy
to heat energy by internal friction due to anelasticity of the medium. Quantifying scattering and
intrinsic attenuation is important to understanding the structure of the lithosphere in terms of
seismotectonic features. In this study, we separately estimate scattering and intrinsic attenuation
by applying the multiple lapse time window analysis (MLTWA) technique [Hoshiba et al., 1991]. This
technique is based on a comparison between observed and calculated seismic wave energy density
obtained using radiative transfer theory in several successive lapse time windows.

Estimated structures of scattering and intrinsic attenuation in the crust beneath the Kyushu Island
show strong spatial variations that depend mainly on the tectonic setting. The seismic attenuation
structures are compared with local cut off depth of inland earthquakes, “D90” defined as the depth
above which 90 % of the earthquakes occur [Matsumoto et al., 2015]. Regions with high attenuation
geographically correlate with shallow seismogenic layers. We will discuss quantitative relation
between intrinsic and scattering attenuations and local depths of seismogenic layers.
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The Beppu-Haneyama fault zone is the active fault zone in Kyushu, running from the Beppu Bay to
western part of Oita prefecture. In the Beppu-Haneyama area, there are many faults and some
volcanoes exist between the fault zones. This suggests that the sub-surface structure is
heterogeneous in this area. For example, the thin seismogenic layer (about 7km) and the seismic
velocity anomaly. Here we developed a method for estimating the complex structure in the area. We
modeled the structure of this fault zone as a structure composed by a background heterogeneity and
strong scatterers.

We analyzed the 18 seismic events observed at 29 seismic stations deployed by Kyushu and Kyoto
Universities, NIED and JMA. We estimated background structure by comparing the observed envelope
with theoretical curve based on multiple scattering model. Then, the ripples in the observed
envelope were extracted by comparing the envelope with the theoretically expected curve. We
estimated the distribution of scatterers based on travel time of the ripples. At 4Hz, the strong
scatterer located around the fault zone, the seismic velocity anomaly and the tectonic lines. At
8Hz, scatterer are distributed in the Kuju volcano area.

In conclusion, we could estimate the complex heterogeneity beneath the Beppu-Haneyama fault zone.
This method can be applied to the heterogeneous structure of other area, and it is expected to
image the structure.

F—U—F AR -BELNES. BRENIE

Keywords: Beppu-Haneyama fault zone, Short wavelength heterogeneity
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Seismic Reflection Survey at Eastern Edge of Aizu Basin
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The 1997 Kagoshima earthquake fault cuts through the north-dipping Shimanto Supergroup
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3.6ER

HEINEZPK, SHREBEICHUVT, PHSAILEABICEHATERFANERINC. REMEERTHD
&, PHSIEEBHH TN FIBEFIRZEE DL D THSD. I5IC, MEREREMMENSERAEZKL—XU, B
FHROETZET km&E LR ESZOPHS EHEDMBZEE L. BR, BEETEAFEIZA (2008) SEVVEREK
D, BECTESSLIZNEAZEHEEITDCEMNTETE. PHSEEDFERST10 kmdD IS (E, BERS TICFETIC
EBLDHE LY REL DM, 20 kmO VB (Z@EPRETIO knIVH EFTICED, BIHHERERICHVTILE
ANEBUBTREE 2. F2, 30 kmOVAE20 kmO VA ERRRIC, WHABERMEICHSVWTERRL, StF
ANEBMOfZ. Ffew PHSY Y RILD T v IRICFIBREL U EBERFEET D EERINTSD (e.g.,
Kamiya and Kobayashi, 2000) , AT TIIC DIEHELBEODHMEREI L. BR, BAEEEIIEHRH
EREBICILEMO>THD, ZOEROETFIAE-—FERELE >z, Tz, HELCBREERETERREHRN
I CHRPMNICEARNEE T 3RENG o e, COEREDDIE, Nakajima et al. (2010) MHEE L 2Eil
BILEREMCIREL DTN, AAFEBERDOA RPN BE LU EBREL DT,

HE

KHO9- RERZEHEIC CER SN cREFBEMEEAMREL S U, RittAXREEHIEREERATERIN
BEMESACHVTEESIN T —IEFHIECUEREEELE. CCICBULTELHEMLEBL EIFFE

9. KHARTE, [KT—TAERNDIOSTDEREBAMBEEZFERATIECEETZ Uz, T, AAKSIRIAE
(25287109) DEBHES(TE L.

F-DO—R HMEK~EISTr— B JrUEVEBIL— K~ BREL
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P-wave anisotropic tomography of the 2011 Tohoku-oki earthquake area
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2011 &3 AN BIC, BHFRAGKFFIXSTERETL — ~DOBFREHTM 9.0 DERAGHTS K FAithZE RFE
FUR. COLDHEERMEBICESITOREMBERAT S(CL, BHAHFOFMIBEEHEIT S L
NERCLS.

MEROGERE (CEHBRAKEENS D, CNEMERERERLGUENS S EFATUS. MEROESENE
CBRAELT, YVYRILOAETIE, VY RILERICHE S TH Y EVEE DIYDEREFHEED A (S
BIRNCEINT D CERBITONS. BAUD—DICS WDITFVU YT VIRGBIFONSIM, RS HMEICHE
BERHI DLV P RANESESER L.

AHAETE P SRAURBESET ST +— (Wang & Zhao, 2008) &1TL\, FAbithA KT EHEHMNDEER
BEAURAUEHTELR. SEHIEHEINE306°- 41°, BR139°- 145°(CEREL, 516 mDIMEER A= & (A
Liz. ZRXRTREBEEETEIDHNTY v R(E, FAMKD TE0.3°HE, EHMKD TIE0.5° KR T
BL, FIAMICDOULWTIIEAERY, BAMERDETI(C, FES10, 25, 40, 65, 90, 120, 160, 200 km, X
EEXSTHTIIRAST LEHSESS, 25, 50 km [CERBUZ. BEST—5(%, EILKE, ST, BRI
KAEAEFRIC KD Hi-net MERIEICKDBSNEEDNEFERLELE. AARTHERLET—5(3, FITHE
(Huang & Zhao, 2011) TERAINEZT—ILDE, FILMAKRKEEFMERICRELZREDT —INRZLC
ENRETHS.

AAECTH/ONCEAMREBEDRHEIUTOED THS.

1. YVRILD Ty ITIIMERNREIGRET S5M (fast-velocity direction, FVD) HM\Ik#E -FERAMICE
BLTUWBCERDMND, CNEVYRILDTYIMRICIDT U EYDEREBTFN—EDAMICEIRMICE

FFBrHrreExSNS.

2. MHAGKEFEISTAETIE FVD AEdbAmICEB L THE D, CNEIRFEEISITNBETERINDS

EECTL— DA BAICADTEIEROEAMUNERIN, ENMEESINLEITITRILHTEHATZH

FEEZS5ND. CNSOEAMDRFHIIFTITHIE (Huang & Zhao, 2011) ERFANTH D EHESRINE.
3. WAL RS TEXRBETL — ~DIBRMEH T Dmegathrust zoneTIE, XSTDETIAHFETL—RET

N EEF I IETICKDICNBRERICIE>TUVDRZ ERDMD, BAME T — MERKFICERINDE

BOMET BRI NBEORAOMBRERRL TLDEEZS5NS.

BN

Huang, Z., D. Zhao, L. Wang (2011) Seismic heterogeneity and anisotropy of the Honshu arc from the
Japan Trench to the Japan Sea. Geophys. J. Int. 184, 1428-1444,

Wang, J., D. Zhao (2008) P-wave anisotropic tomography beneath Northeast Japan. Phys. Earth Planet.
Inter. 170, 115-133.
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Shear wave anisotropy in shallow subsurface around the Alpine fault, New Zealand,
estimated by seismic interferometry
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Deep Fault Drilling Project (DFDP) aims to provide new geophysical and geological insight for the
central Alpine fault system. After the drillings in two phases (DFDP-1 and DFDP-2), seismometers
have been deployed at the depth of 81 and 400 m within the DFDP-1 and DFDP-2 boreholes,
respectively, to detect micro earthquakes around the Alpine fault. Additionally, we newly installed
two surface seismometers above the DFDP boreholes. Using the borehole and surface seismometers, we
examined shear wave anisotropy in shallow subsurface close to the Alpine fault. We applied seismic
interferometry to regional earthquake waveforms observed at the bottom and surface sensors to
estimate shear wave anisotropy between the two sensors. First, we corrected instrument responses
and orientations of sensors and upsampled waveforms. Then, we computed cross-correlation functions
of coda waves of 25 and 16 regional earthquakes for DFDP-1 and DFDP-2 sites, respectively. The
cross-correlation functions show clear wave packets in the frequency range of 3-6 Hz. The peak
times indicate average shear velocity of 880 and 550 m/s in DFDP-1 and DFDP-2 site, respectively.
We estimated shear wave polarization anisotropy from peak time variations of cross-correlation
functions of rotated horizontal waveforms. We obtained similar shear wave anisotropy in both
boreholes with fast shear wave directions parallel to the Alpine fault. The fault parallel fast
direction is consistent with orientation of foliation in hanging wall mylonite, suggesting
structural anisotropy is predominant. Compering anisotropy in two other boreholes in the footwall
sides may provide deeper understanding of shallow subsurface anisotropy and information about
structural evolution and stress state around the Alpine fault.

F—D—FRTIRT VKR SEEGM
Keywords: Alpine fault, Shear wave anisotropy
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Imaging of Crustal Structure across the Red River shear zone (Northern Vietnam) from
Seismic Linear Array Observations

*DUONG VAN NGUYEN, Bor-Shouh Huang

The Red River fault is the first order tectonic structure running from the southeastern margin of
the Tibet plateau to the South China Sea that separates the South China block to the north and the
Indochina block to the south. Hence, understanding the Red River fault structure is critical for
evaluating the hypotheses of the tectonic evolution of Southeast Asia and the extrusion mechanism
along the Red River fault caused by the continent-to-continent collision between the Indian and
Eurasian plates.

Using a 250 km long profile of 25 broadband seismic stations across the Red River fault in northern
Vietnam has provided a high-resolution P receiver function section which interpreted in term of
crustal architecture and composition. Results reveal distinct features of crustal structures across
Red River shear zone. The Moho depth is ranging from 28 to 32 km, with an average of about 3@ km.
It deepens in the south of the Red River fault, but shallower and flater in the north. The Vp/Vs
ratio is lower and stable values in the north of Red River fault but highly variable in the south,
suggesting that the crust in the south of Red River fault might be effected by the interaction of
micro blocks in Northern Vietnam which separated by the major faults (Ma River fault, Da River
fault, Son La fault, Red River fault). The shear wave velocity profile pointed out a sharp
variation of the lower crust and uppermost mantle beneath the Red River shear zone, suggesting that
the Red River shear zone is a lithospheric structure.

Keywords: Red River shear zone, Receiver Function, Crustal Structure, Seismic Linear Array across
Red River shear zone
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Focal Mechanisms and Seismicity in the Region of Induced Earthquakes of Song Tranh Dam,
Vietnam
#Quoc Cuong Nguyen, James Mori (DPRI, Kyoto Univ.)
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Vietnam is located in South East Asia and bounded by the Pacific and Mediterranean-Himalaya seismic
belts on its eastern, western and southern sides, respectively. The dynamic tectonic processes in
this region cause the territory of Vietnam and adjacent areas to have intensive differential
movement, making the regional tectonic structure very complicated. The tectonics have led this
territory to have moderate seismic activity and complicated geological structures, such as the Lai
Chau-Dien Bien fault zone, Red River fault zone, and others. Southern Vietnam was considered to be
a region with low seismicity, compared to the North. However, the sequence of earthquakes that
occurred at Song Tranh Dam during the last several years surprised many scientists because the
southern region of Vietnam was not expected to have major tectonic activity. This region where many
induced earthquakes are now occurring is associated with the filling of a new reservoir. There have
been four M4 earthquakes (maximum earthquake was 4.7 in November, 2012), so it is one of the most
active induced earthquakes examples in the world. It is important to determine the strong motion
attenuation relations for this area since damaging earthquakes may be expected in the near future.
We collect and process data from 5 seismic stations around Song Tranh dam, include more than 300
events larger than 1.5 and more than 2000 seismic waveforms to determine arrival times and locate
the earthquakes in the Song Tranh dam region. In this study we use time domain analyses to
determine focal mechanisms. We use software of Dreger and Ford (2011) modified for the Song Tranh
Dam region. Induced earthquakes processed by this software include events withmagnitudes larger
than 3.5 and recorded on 4 or more stations.

We also compare our results with mechanisms for tectonic earthquakes in the region (Hung Nhuong
Tavi and Tra Bong faults). The results show a difference in focal mechanism between tectonic
earthquakes and induced earthquakes which may be related to the increased fluid pressure from
filling of the reservoir. To confirm this result, we will need to process the many smaller events
with magnitude less than 3.0, which have occurred around Song Tranh Dam.

We used a genetic algorithm method to estimate the local velocity structure. We applied this method
to determine a layered model for the Song Tranh dam region. Our results obtained a new 1D model of
7-8 layers. The shallow P wave velocity of 4.6 km/s is slower than 5.9 km/s for previous studies in
northern VietNam. For a deeper layers from 6 to 12 km, P wave velocity becomes larger, 5.4 km/s
-5.9 km/s. The Vp/Vs shows relatively higher values of 1.75-1.77 for the depth around 12 km. When
layer thickness changes from 21 km to 28 km, the P wave velocity increases and changes from 6.5
km/s to 7.3 km/s, however, Vp/Vs ratio decreases from 1.77 to 1.67. Finally, the depth of the Moho
surface changes from 28 to 35 km and the P wave velocity changes from 7.8 to 8.2 km/s, with Vp/Vs
value of about 1.78. Earthquakes still occur at Song Tranh dam (a recent M3.3 occurred on August,26
th 2015), and more than a thousand earthquakes with magnitude less than 1.5 have not yet been
processed. We continue to update the seismic analyses with information from smaller earthquakes to
improve our results.

Keywords: Song Tranh Dam, VietNam, Focal Mechanism , Induced Earthquake, Velocity structure
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Did the temporal crustal structure change cause the Oct. 2011 Kurobe Dam seismicity?
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1. [FU®IC

201ME3H1MEHOERILHA X FEFHEBEEL L D REILIROAZES THIEFENERIEL, —r B MG
Iz. ULhUREFE10RICELERSRICAIE YT 3RS LHEN TIHDBREIL L (CSERSIMEFENE R I N
2. SEFRACITRESY LHELICRESIN TS D, ZOMOMETERSNEN >, MEFEEHHNERIL L i
M TEMBIFICRHESNTE ST, VI ZF 31— R EDMENRE LIz DIZ1960FER (CITHINIZ BERHAA
DEFKICHES MEFFNUARKMNS0ES D THD. CNETORETIEIEREHERILONET, HLU108DHMEE
FRRBH ST I TO—EDORNIC DV TOEREITD CE[Sato et al., 2015]. AFEKTIF201MEICH
(73 2EGHEDOMBREESELIC DV TDERETL), MEFEEIE S LHOBRYEICDVWTERETS.

2. BBWRFEE

EEAS LGRACEBICERB I N TV S REEERIR (E.KY]) OFFEEFERAL T, BCHEBEEBOHAES LUOSKI T
DwF o VOB ET . BEHEEER, 2010FE1818H52012FE 1283 HOEFREN S5 L TEilH = A
UWCKRHTEEZTo . ZOKRIE, BCHBEEHOE —OMBEEICHI1-8HzD/N Y RIS T 1 LI EMIT
&, MEROERN ) 1 XERETIEHICIbitbERLUZ. SEXTU v« Y I@ENE, OS5 S LMFAST
[Savage et.al., 2010]ZFL\c. BBITNRIE, 201MFE(CEEBMAN S EFZkmBATHRE LIZEND S5, B
BRR TCOAFANI LU TOMEE U,

3. BR - ER

BCHEBEREKE, 201MENMBEICLERTHERRENEVNVEREELD, KCSANS6BICHNTTEET
Hole. MERREMECEDIRERE UTIE, BEFVPKOEENEZSND. e, E—DOD /1M
NEFE(ICIFEREBSNIZM, J 7 XDEE - ICRKRHAEEEHREZ TEMIC A MEMT SR —B L. C
DCENSBEICLD ISV I DREAREUZAREMNREZ 5ND. SRX TV YT v VIR ETOIZE
R, FACRELUZHMEZ BV EESIREAENRRAER#HAAE —BL, BANEBREL 2. —H108
(CRELUHEERVZES, BAEMEEAMCINX T, 90° MRl cABCEmENRENZ. CDIOERES
RBKEDBIMIC L >TEHEL, KOMTEEEZMRIREBLTUVD. T5(CEOEERLUICERIEIHET
(EZL<BonkE@h, mitEE< R EICEHEHF SN, UENS, FRIA K EHHMEEOMMEES
(ELXDEFHHET TSV IDRAMREL, KOMTEEMEALEEZ SN, ZORBREERKENRLR

L, 108 DMEFEES I TR IRB(CE D IZRlAEE R ).

F—D—F  RELAR. ME). OB, SRX TV v D

Keywords: Hida Mountains, Ambient noise, Autocorrelation function, Shear wave splitting
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Results of 2015 seismic survey for the research project on seismic and tsunami hazards
around the Sea of Japan
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HAREAFRMBETORBROKES FE - MESTAETSZHICTRIZED TBREERBRAFT I OI D
1 BR0BEELDERINGZ. COTOIJVIIRO—EBRELT, 2013FE(C(E EB-LEETT, 2014FE(C(Z
LB - AU EES TR S REZE ML /2. 2015FEE (C(FLO- b e BERBCH VW TEBEFEEE XML
Jz. CCTlF, BRECOBERECESNERNENERENEZIRTL, MREBEICDVWTHET S.
2015FE8B (CRENAMEBRET —SENS LIz, CCTRIENRIE, BEL (FEEH) 50 km&BEL (REBTEE
M - |BHESRE) 17 kmHh\SEBRIND. BELARIZFROFIOARTHD. BLORNAMEHRE

(F. 2.1TkmD X =Y —=YT =) (ZirAERE12.5m) ZRAL CEBELEZ. REMOI7HVBEE1950
cu.inch, T—9ERIET VTV U IRERE2 msec &L, BRE(ES s& Lz, EEXKELRRIE nTHD.

BE EDFIRIC DOV TIF17kmXRE(C DTz DRI BRSZIRET (GSR) %100 m BB CEREL/Z. CDBRNRE, 20045F(C
AEHEMRBEERED—RE U TCEBI NS - FERANR (Ito et al., 2006) OILAERICEHELL.
EECHUVTIE. FEER-IWITOIX—IUIThESNE. REEAHELAHRE=R(CHYETS
Zwhk&, ZOLMACIETEREORFERMNT LIHERIZ R REEADH I IHRFHRNOIZY ~, REZD
FEERD.S S(ACEABRETCMINIZ Y FEBOEHRMOLVRNEZEE TSI Y bENLSD. IWAF
h (1993) MEFEMR, BECHEEICHEEEI NS . BNRILERC(E, FIE=ROERBENRESNS. Ch(ElK
([EHN(1993) CHEMREDMERSICHMI DRINE-FAREALROKEICHZYTS. FFEENRBRESHE THER
IdDE, COBERY T EHEOEMBORILEER ICADERINZED LTINS, COMBEDREEE)
(&, CORIRTIIEMBERIICITEIELTUVS. Cnfl, BIFHREBTIE, ABESHELD LOERBEICEUE
52TV 2EAREOKMEBNAGD, REED/\F—UHSETFNHBEYIKEIND.

BEDY 3w hEELETRIRLCESKE CIEIEERERS. 5 —5. 58 (B <JLICHERI T 2MEEE R NEEE N1
AX=IVTEINTUVSD. CNEFHE-FERARICEE CHIRRPEBICEAIN TV S REE (Ito et al., 2006)&

TS,
SHSBEREMET V-7 LWWE— - & & - B0 X (RERXZHMEMRRH) - XKEHEE (BNHEEX
7)

F—U—F BRE. WREBE. REEMERE
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Fault distribution on the southwest offshore area of Okinawa Island
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This is a part of the project “Comprehensive evaluation of faults information on offshore Japan”,
by the Ministry of Education, Culture, Sports, Science and Technology (MEXT). The project consists
of three themes, 1) Collecting seismic survey data and building a database of offshore faults, 2)
Interpreting distribution of active faults using seismic data collected, and conducting the seismic
re-processing by leading-edge seismic technology for the seismic data obtained in previous decades,
3) Building the fault models for a simulation of strong motion and tsunami disaster, based on the
interpreted faults. Our purpose of study is to reveal the detailed structural characters of active
faults in the southwest offshore of Okinawa Island by 3D seismic interpretation.

3D reflection seismic data provide us the ability to map structural features in detail up to a
resolution of a few tens of meters over thousands of square kilometers. Landscapes of seismic
attributes such as amplitude, dip and coherence (discontinuity) attributes are often revealed to
detect great detail of geological structures. We carried out the interpretation of fault
distribution with the seismic attribute to highlight faults such as seismic discontinuities, using
3D seismic data which were acquired by JOGMEC.

The Ryukyu island arc system is located at a convergent plate margin where the Philippine Sea Plate
is subducting under the Eurasia Plate. In the southwestern Ryukyu arc, the subduction is oblique to
the trench, while in the northeastern Ryukyu arc, the Philippine is subducting perpendicular to the
trench. The Oblique subduction causes compressive or extensional stresses in the forearc depending
on the sense of arc curvature and the relative motion of the plates.

Discontinuity attribute shows slightly-swing lineaments with northeast-trending on the seabed
surface where is located on a continental slope of the Ryukyu trench side. Based on that geometry
features, numerous normal faults with 5 to 30 km length, and NNE-trending, were recognized in the
study area. Those faults trend to converge toward the Kerama Gap which is considered to be
left-lateral fault and the one of two major structural boundaries of the Ryukyu Arc, which
indicates those faults have been developed when the Kerama Gap was formed. Although the fault
density is high and the fault traces are crooked in this area, the time-slice of the discontinuity
attribute shows clear the spatial relationships between those faults. In contrast, it is hard to
identify clearly fault segments which are interpreted on seismic section by only 2D seismic data
due to a sparse data density and a limitation of 2D seismic survey itself. Seismic attributes help
us to identify subtle faults and can lead to better understanding in the description and analyses
of fault system geometry such as trace-length, fault-displacement and connectivity of fault.

F—O—F ENE. BEREBR. ZXuREENERE
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