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Time evolution of the magma chamber beneath the Izu-Ohshima Island.
Shinzaburo Ozaw#
LGeospatial Infromation Authority of Japa

1. Introduction

The Geospatial Authority of Japan (GSI) and the Japan Meteorological Agency (JMA) set up GPS network in Izu-Ohsima
Island. GSI analyze GPS data of the GSI together with the GPS data of the JMA and monitors crustal deformation of the
Izu-Ohsima Island on daily basis. The GSI has employed the time dependent inversion to the detected position time series ar
estimated the time evolution of a volume change in the magma chamber beneath the 1zu-Ohsima Island. The result shows th
the magma chamber inflated and deflated alternately over time with a total volume increasing from 2004. In this research, wi
estimate the latest time evolution of a magma chamber using the data until the end of 2010.

2. Analytical Procedure

We used the east-west (EW), north-south (NS), and up-down (UD) components at 9 selected GPS sites covering the Izu-Ohsin
Island, relative to the 93051 site. Since the raw data include annual components, we first estimated them, using a polynomi
function and trigonometric functions to fit the position time series for the period between 2004 and 2010.

Using the position time series without annual components, we applied square-root information filtering, following the time-
dependent inversion technique for the period between January 2004 and December 20, 2010. We weighted the EW, NS, and L
movements with a ratio of 1:1:1/5, considering the standard deviations estimated from ordinary Kalman filtering. We employed
the time dependent inversion to the position time series. The position of a magma chamber is estimated in the time depende
inversion on the assumption that these parameters are constant over time. A volume change is estimated on condition that
changes smoothly over time.

3. Results and discussion

As a result, a magma chamber inflated and deflated alternately over time with a total volume change of 1600m3 from 2004 tc
2010. This result is consistent with the past studies. At present, a magma chamber is inflating from July 2010, slightly slowing
down inflation in December 2010. A volume change for this period reaches 5 million m3. This volume change is second the
largest volume increase following the 2007 inflation. In a meeting, we will present the latest time evolution of a magma chamber
beneath the 1zu-Ohsima using the latest position time series.

Keywords: Izu-Ohshima, magma chamber, GPS, time dependent inversion
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Repeated GPS observation at active volcanoes in Hokkaido
Satoshi Okuyam'd, Hitoshi, Y. Mori'
11SV, Hokkaido Univ.
We carried out repeated GPS observation at Mt. Tokachi and Mt. Tarumai in June and September, 2009 respectively.

Baseline extension around the crater is observed at Mt. Tokachi since 2006, and its rate is decreased in 2010 (Sapporo Distr
Meteorological Observatory, 2010). SAR Interferometry detected the inflation of summit lava dome at Mt. Tarumai (Ando et al.
2010). These deformations are of small spatial scale, indicating that the deformation source is at the shallow depth. To investiga
the activity of deeper magma chambers, we constructed GPS networks of 5km to 20km from the summits. Analysis shows n
significant displacement and we suggest three possibilities to explain this; The first possiblity is low supply rate of the magma.
Since no displacement related to the deep magma chambers has been reported, the supply rate of the magma is considered ti
very low. Thus longer observation period is required to stack the displacement. Secondly, most of the GPS stations are locate
in the forested area. Thus the data is severely deteriorated by the trees above the antennas. Thirdly, our observation period v
not long enough. The length of our observation period in 2010 is one to two weeks. This fact, along with the bad circumstance
stated above, prevented us from precise measurement of the displacement. Based of this, we are planning semi-continuous G
observation at the eastern flank of the Mt. Tokachi.

MG-2120B Ver. 2.02 (FurunoDenki, runs Bernese 5.0 internally) is used for the analysis.

Keywords: GPS, Mt. Tokachi, Mt. Tarumai, Hokkaido, volcano
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Responses to earth tide and atmospheric pressure of a laser strainmeter of 200m and 40
baseline lengths

Akio Katsumata*, Akio Kobayashi, Kazuhiro Kimurd
IMeteorological Research Institute

We have been observing crustal deformation with a laser strainmeter since December 2007 to detect slowly proceeding eve
such as long-term and short-term slow slip events. The laser strainmeter is oriented in north-south direction. The baseline leng
was 200m from Dec. 2007 to Dec. 2008, and it was extended up to 400m in March 2009. We compare responses to earth tic
and atmospheric pressure between the 200m and 400m baseline.

Secular strain change is recognized. It was «#02 " strain/year for the 200m baseline, and <227 for the 400m baseline.

Both are greater than the value ofd®~2 strain/year obtained from GPS observation.

Coefficients of tidal response were estimated from detrended strain data with BATAP-G (Tamura et al., 1991). Variation of
the response was obtained with moving window of forty days. The estimated values for the 200m and 400m baseline wer:
almost coincided, and the amplitudes were about half of theoretically expected values. Difference was seen in variation of th
coefficients, less than 2% for the 200m baseline and about 4% for the 400m baseline.

Response to atmospheric pressure was estimated with BAYTAP-G and adjusted by checking corrected strains. The respon
was -1.810%strain/nPa for 200m baseline and-14~'°strain/hPa for the 400m baseline. The difference is about double.
Some temporal variation was seen, however the systematic difference between the 200m and 400m baseline was not recogniz
in the temporal variation. The difference in the response would indicate that the site material is less hard for the 400m baselin
on the average.

Response to precipitation is recognized. Contractive response was observed in rainy season for 200m baseline, and it w
several nano-strain. Extensive response of several nano-strain was seen after large precipitation for the 400m baseline. T
polarity of preciitation response is reversed between the 200m and 400m baseline.

The smaller secular may indicate that the case of the 400m baseline is less influence by local deformation. However the re
sponses to tide and atmospheric pressure show softer site rock for 400m baseline.

We are grateful to Dr. Araya for his kind guidance on interferometer system for crustal deformation observation.

Keywords: long baseline laser strainmeter, tidal response, atmospheric pressure response
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A trial of the detection of the long-term slow slip events by the strainmeters of JMA in
the Tokai region

Kazuhiro Kimura*, Akio Katsumaté, Akio Kobayashi

IMeteorological Research Institute

Itis not concluded whether the Strainmeters of JIMA were able to find the long-term slow slip events that occurred in the Tokai
region from 2000 to 2005. It is generally difficult to find a long-term change by the strainmeters, because a long-term trend of the
strainmeters is not stable. Kobayashi and Yoshida (2004) pointed out that long-term slow slip events occurred in the Tokai regiol
from 1980 to 1982 and from 1988 to 1990. JMA has been operationg the volume strainmeters in the Tokai region since 1976
three long-term slow slip events occured all over the observation period. JMA installed the Multi-components strainmeteres ir
the Tokai region from 1998 also, One Long-term Slow Slip Events occured in the observation periods.

From three following viewpoints ee investigated whether the strainmeters of JMA were able to find the long-term slow slip

events.
1. Whether the trend change due to the three long-term slow slip events.can be recognized in the records of the volum

strainmeters of JMA.
2. Whether the trend change due to the long-term slow slip events.can be recognized in the records of the multi-componen

strainmeters of IMA.
3. Whether the frequency of short-term SSEs detected by the strainmeter of gamagori were related to the long-term slow sli

events.

Keywords: strainmeter, long-term slow slip event



Japan Geoscience Union Meeting 2011 d "
(May 22-27 2011 at Makuhari, Chiba, Japan) J _

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
].‘%f.?.i?".
SSS030-P05 Room:Convention Hall Time:May 24 10:30-13:00

Improvement of detection level using composite of strain changes
Kazuki Miyaokd*, Hisao Kimura, Takashi Yokota, Kazuhiro Kimur&
1 Japan Meteorological AgenciMeteorological Research Institute

Japan Meteorological Agency has installed strainmeters in Tokai region to detect precursors of the major interplate earthquak
so-called ‘Tokai Earthquake’. Several researches expect that the slow slip event, pre-slip, is observed on the plate boundary befc
Tokai Earthquake occurs.

We propose the new method to improve the detection level of strainmeters by using composite of strain changes. It is the
method that strain data are stacked after their polarities are arranged to improve S/N by amplifying signals.

We examined the past slow slip events (SSEs) and were able to detect them at an early stage. In addition, we succeeded
detect the long-term SSE in Tokai region from 2000 to 2005 and SSE in Boso peninsula in August 2007, which have not beel
thought it was detected by strainmeters.
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Groundwater level changes associated with the dynamic strain variations
Yasuhiro Asai*

ITRIES, ADEP

From June 2006 to January 2010, groundwater level changes associated with the dynamic strain variations have been repe
edly observed at the Shizubora crustal activity borehole observatory (SN-3, SN-1 and 97FT-01 wells) in the Tono area, Gift
prefecture, central Japan.

We investigated the relationship between the peak amplitude of co-seismic groundwater level changes (at SN-3 and SN-1) ar
peak-to-peak amplitude of dynamic strain variations (at 97FT-01), and found that the co-seismic groundwater level changes wel
caused by dynamic strain variation of maximum shear strain with peak-to-peak amplitudes above a threshold of approximatel
2.71X10°7 - 3.65X10°7 strain in SN-3, and 4.13X10 - 6.17X10° 7 strain in SN-1.

Keywords: Co-seismic groundwater level changes, dyanmic strain variation, Ishii type borehole strain meter
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Long-term Tilt Changes at Rokko-Takao and Rokko-Futatabi Stations
Atsushi Mukat*, Shigeaki Otsuka
INara Sangyo UniversityKobe Gakuin University

The tilt changes observed at Rokko-Takao and Rokko-Futatabi stations have the seasonal changes associated with groundw:
discharge at Rokko-Takao station. We investigated the effects of groundwater migration in the surrounding crust on the cruste
movements by using the observational data of tilt and groundwater discharge. The groundwater discharge follows the tilt change
with a lag about a month. It is considered that the tilt changes might be caused by the loading of groundwater accumulated in th
shallow layer due to precipitation in the rainy season. The groundwater would migrate to underground and result in the increasin
of groundwater discharge. Rokko-Futatabi station is located in the 0.6km southeast of Rokko-Takao station. The long-term tili
change at Rokko-Futatabi station follows the tilt changes at Rokko-Takao station with a lag about 2 months. These tilt change
suggest the movement of the loading area due to the groundwater migration.

Rokko-Takao and Rokko-Futatabi stations were established by Kyoto University. These stations are located in the emergenc
evacuation roads for the Shin-Kobe tunnel administered by Kobe City Roads Corporation. In Rokko-Takao station, three wate
tube tiltmeters WT1, WT2 and WT3 as well as three extensometers, three strainmeters and groundwater discharge meter we
installed. The tiltmeters can observe tilt on the ground in the?B&@rection. In Rokko-Futatabi station, a water tube tiltmeter
WTL as well as an extensometer and groundwater discharge meter were installed. This tiltmeter can observe tilt°®/'the N9
direction. The crustal movements have been observed every 10 minutes at both stations.

We calculated the tidal constants by applying the tidal analysis program BAYTAP-G (Tamura et al., 1991) to the tilt changes
observed during 6 years from 2005 to 2010. The observed tilt tides in major tidal components have agreement with the thec
retical tides with some discrepancies in the amplitudes by about 10% and in the phases by about 10 degrees. These results
tidal analysis show that the inhomogeneous structure of the crust in the Rokko mountain range causes little disturbance in th
tilt changes due to the tidal force and the major parts of the observed tidal tilts can be represented by the tides predicted usir
the lateral homogeneous crust. However, the inhomogeneous structure of the crust might have considerable effects on the t
changes due to the groundwater loading, because the lateral scale of the groundwater loading is less than that of the tidal forc
The tilt changes at Rokko-Takao station have seasonal variations, which show the northeast dip around August every year al
precede the increasing of groundwater discharge by about a month. It is considered that the accumulation of groundwater dt
to precipitation in the rainy season occurred in the northeast area of the station and the loading of the groundwater caused tl
northeast dip of tilt. The groundwater would migrate to underground and result in the increasing of groundwater discharge a
Rokko-Takao station. The seasonal variations of tilt at Rokko-Futatabi station show the north dip around October every yea
and follow the tilt changes at Rokko-Takao station by about two months. This lag suggests that the loading area of groundwate
migrates to the southeast direction. In this study, we will consider the effects of the groundwater on the strain changes as well
those on the tilt changes.

Keywords: tilt change, groundwater discharge, loading of groundwater
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Continuous GPS observations using prepaid mobile data communication

Tomotsugu Demachi, Kenji Tachiband, Yusaku Ohtd, Satoshi Miurd, Sadato UekKi, Akiko Hasem?, Yasuo Kanomg
Takeshi Matsushinta

'RCPEVE, Tohoku Univ.2Sci., Yamagata Univ3SEVO, Kyushu Univ.

Recently, expanded service area for mobile phone and offer of flat-rate charge plan by each vender have made it pos
sible for mobile data communication to use for seismic data transmission between remote observation site and data cent
(e.g., Hirahara and Hori, 2009; Okubo, 2009; Matsushima and Uehira, 2010). Kyushu University (2010) used prepaid mobile
data-communication device (b-mobile3G hours180, Japan Communications Inc.) for transferring GPS observation data files
Compared to mobile data communication and wired internet connection service (FLET’s Service, NTT), prepaid mobile data-
communication device is convenient and inexpensive.

In early Apr. 2010, Japan Communications Inc. released new prepaid SIM card named as "b-mobileSIM U300” for mobile
data communication. This SIM card provides service of flat-rate data communication for a year with transmission speed of ove
300kbps (both upload and download). We installed the data-communication device with b-mobileSIM U300 in two volcano GPS
sites (Suwanosejima volcano and Sakurajima volcano-Gongen) and new five GPS sites (Yamanome junior high school, Ichinose
city museum, Hondera elementary school (Ichinoseki city, Iwate prefecture), Tamugino (Tendo city, Yamagata Prefecture), an
Higashine city hall (Higashine city, Yamagata Prefecture). These networking systems are based on Kyushu University (2010)
In the two volcano sites, we are operated the networking systems for an hour in every day using motor time switch, because c
these devices are operated by limited DC power supplies through solar cell. In other five sites, we can use commercial AC powe
supplies, so that data connections are always available. Our inexpensive mobile networking system makes it possible to da
connection between remote area GPS sites and data center at all times. We think that this mobile system is useful for immedia
GPS observations when disastrous large earthquakes and volcano eruptions occur.

Keywords: continuous GPS observation, prepaid mobile data communication, data transfer
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Development of a Remote GPS Monitoring System (REGMOS-Hybrid) using Next Gen-
eration Mobile Satellite Phones

Yoshifumi Hiraokd*, Masanori Yokokaw, Moriyuki Nemotd, Sigeyuki Murayam® Minenori Takeyamé
LGSl of Japan?Techno Vanguard Co., Ltd.

In 1998, we developed a remote GPS monitoring system (REGMOS) utilizing a mobile satellite phone service of a communi-
cation common carrier in Japan. REGMOS is a system which is supplied power from a photovoltaic power generator to acquire
GPS data, and transfers the data using a mobile satellite phone service. The greatest feature of the REGMOS functions is that t
communications control unit (TCU) monitors the power supply, GPS and mobile satellite phone terminal, and resets each devic
when trouble occurs in the GPS, mobile satellite phone terminal and the TCU.

We have installed this system on active volcanoes where there is no infrastructure, and in areas where the infrastructure h
been shut down due to earthquakes, and have been acquiring GPS data. However, since the transmission speed of this syste
4.8 kbps, the communication time was taking too long to transfer data, which often caused trouble where telephones were inte
rupted during transfer. In recent years, there has been an increase in the demand to acquire image data or data by other sens
in addition to the GPS data using REGMOS as a platform. For that reason, improvements in the speed of communication hav
become a large issue, so that a stable transfer of the increased data can be performed.

Under such circumstances, from February 2009, high-speed data transmission by Inmarsat became available around the wo
except for the polar zones. Therefore, we introduced data communication by a Broadband Global Area Network (BGAN) which
is a communication service of Inmarsat, and developed a new remote observation control system (REGMOS-Hybrid) which cal
acquire and transfer data, such as images, ground temperatures, inclines and etc. including GPS. In September 2010, a n
system was installed on Mt. Tarumae and has been monitoring volcanic activity. In this lecture, we would like to introduce the
structure of the REGMOS-Hybrid system, and report on the data of the GPS, images and etc. which have been acquired on M
Tarumae till now.

Keywords: GPS, Remote Monitoring System, Mobile Satellite Phones, Volcanism
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The expressions for deformation fields due to a moment tensor in a poroelastic half-spac
Akinori Hashima*
!Dept. Earth Sciences, Chiba University

According to the recent studies on postseismic deformation, the top of the crust has poroelastic properties in which the elasti
deformation of the crust and the pore fluid flows couple. In order to infer exactly the internal processes such as fault slips fron
the ground deformation, it is necessary to formulate the effect of poroelastic deformation. So far, solutions on poroelastic de
formation have been separately obtained for different sources as displacement discontinuities and water injections. In this stud
using a moment tensor as the general internal source, we derived general expressions for poroelastic deformation in a poroelas
layered half-space.

As a beginning, we derived the expressions for displacement potentials due to a moment tensor in an infinite isotropic poroe
lastic space in cylindrical coordinates. First, displacements due to a moment tensor was easily obtained by differentiating th
existing expressions for displacements due to an impulsive force with respect to source coordinates. In general, poroelastic s
lutions are time-dependent. Thus, we performed Laplace transformation to replace the time-dependent parts by Laplace variak
for the later derivation. Next, these expressions were transformed from Cartesian coordinates to cylindrical coordinates for th
parallel-layer structure problem. Finally we applied Hankel transformation to the displacements and decomposed them into th
expressions for static displacement potentials. In the case of poroelastic problems, we have three displacement potentials f
solid displacements corresponding to elastic problems and one potential for pore pressure (Biot potential). As for the potential
obtained here, the three displacement potentials satisfy the Laplace equation, and Biot potential satisfies diffusion equation.

The solution obtained above is the particular solution of the inhomogeneous differential equation in the mathematical context
which corresponds to the direct effect due to the internal source. Adding the particular solution to the mode solution of the
layered structure (homogeneous solution) and applying the propagator matrix method, we can obtain the solution for the layere
half-space due to the source. We extend the propagator matrices in the elastic problem to those in the poroelastic problem a
solved the deformation in the poroelastic layered half-space. The expressions obtained in this study are the Laplace transform
solution and the solution in the time domain can be numerically obtained by the inverse Laplace transformation.

Keywords: poroelasticity, Internal deformation, Layered half-space model, Moment tensor, Mathematical formulation, Pore pres-
sure
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A real-time algorithm for detecting transient deformation signals using a particle-based
Network Inversion Filter

Jun’ichi Fukuda*, Paul Segafl
LERI, University of Tokyo2Stanford University

We present an online, or real-time, method for detecting transient crustal deformation signals due to transient fault slip episode
using data from large-scale geodetic arrays. Our method builds on the Network Inversion Filter (NIF) approach to time-depender
fault-slip inversion [Segall and Matthews, 1997; McGuire and Segall, 2003]. In the NIF, fault slip-rate is assumed to be steady in
time in the absence of requirement from data. Deviations from steady-state slip-rate are parameterized by a temporal smoothit
parameter. Fukuda et al. [2004, 2008] extended the NIF by treating the temporal smoothing parameter as a time-varying stochg
tic variable. The time-dependet posterior probability distribution of the temporal smoothing parameter is estimated as a functior
of time with an online particle-based filter, Monte Carlo mixture Kalman filter (MCMKF). When the data reflect steady-state fault
slip rate, the temporal smoothing parameter tends toward a low value. However, if the data reflect transient fault slip, larger val
ues are favored. This indicates that the temporal smoothing parameter can be used as an indicator for transient slip rate chang
Integrating the posterior probability distribution of the temporal smoothing parameter for values exceeding a maximum value
associated with effectively steady deformation provides a measure of the probability that a transient signal had been detecte
thereby allowing us to quantify the statistical significance of potential transients in real-time. In this presentation, we outline the
theoretical basis for the method and show results from the application of this method to real data sets.



Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
JGet_)science
e
SSS030-P12 Room:Convention Hall Time:May 24 10:30-13:00

Crustal deformation around southern part of Yamagata-Bonti fault zone derived by GPS
observation

Yasuo Kanomé&', Akiko Hasemt, Seiichi Shimad® Teruyuki Katé, Takumi Kosukegawa Takashi Kusakl Takashi Matsuokg
Shinji Suzukt

Yamagata Univ2NIED, 3Earthg. Res. Inst., Univ. Tokyo

1. Introduction

The Yamagata-Bonti fault zone runs along the western margin of the Yamagata basin. In order to investigate crustal deforme
tion around southern part of this fault zone with higher spatial resolution than GEONET, we installed a temporal GPS observatior
station at Yamagata University.

2. Observation and analysis

We used 4000SSE Geodetic Surveyor and L1/L2 Geodetic antenna with ground plane (Trimble Navigation Ltd.) . Sampling
interval is 30s, and elevation mask is set to be 15degree. The data acquisition period was from April to December of 2008-201(
We retrieved the antenna during snow season because we did not use a radome. (We continue observation this winter with
radome.)

The data was analyzed by GAMIT/GLOBK. We downloaded rinex files of 5 GEONE stations surrounding the temporal
station (Yamanobe, Shirataka, Kaminoyama, Tendo, and Miyagikawasaki) from GSI, and determined locations of 6 stations. Th
data of 21 IGS stations in and around Japan were also used.

3. Result

Displacement rate obtained was 2+/-0.2 mm/yr eastward and 14+/-0.2 mm/yr southward on the average of 6 stations. Subtrac
ing these averages, we examined relative movement. We found that the stations in the west of the fault move toward northea
and those in the east toward southwest. The rate of relative movement was about 3mm/yr. This direction shifts from that of th
crustal shortening (E-W "NW-SE direction) predominant in northeastern Honshu.

Seismicity is active near the surface trace of the southern part of the Yamagata-bonti fault since 1997. P-axis of this earthquak
mechanism solution is oriented in NE-SW direction, that is consistent with the crustal displacement obtained in the present stud

We checked the influence due to the difference of the analysis software and adding a temporal station by comparing our rest
with GEONET F3 solution from 2008 to 2009. The differences of displacement rate and a direction were found to be very small
between our result and F3 solution.

4. Future plan

Recent studies indicate that the Yamagata-bonti fault zone is divided into northern and southern segments that generate ear
guakes separately. Therefore it is important to compare crustal deformation between the segments. This study showed that t
data from a temporal station was very effective to grasp the crustal movement around the southern segment. We plan to set tel
poral GPS stations near the northern segment to investigate crustal movement in detail.

Keywords: GPS, crustal deformation, active fault, Yamagata-Bonti fault zone
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Changes in the interplate coupling beneath NE Japan estimated from velocity gradient
and small repeating earthquakes

Takeshi linumé&*, Naoki Uchida, Toru Matsuzawh, Ryota Hind, Akira Hasegawh
LAOB-RCPEVE, Tohoku Univ.

1. Introduction

A number of studies have attempted to estimate the spatial variations of interplate coupling on subducting plate interface be
neath northeastern Japan based on the surface velocity fields deduced from Global Positioning System (GPS) observations (e
Ito et al., 2000, Nishimura et al., 2004, Suwa et al., 2006, Hashimoto et al., 2009). These studies estimated several common stro
coupling zones, but, there are significant differences among their results due to the differences of the plate interface models ar
inversion methods. Especially, each study estimated significantly different coupling strengths at the deep portion beneath th
Tohoku district and at Fukushima-Oki region. We can not ignore such differences to consider the strain accumulation process
linuma et al. (2010, 114th Meet. Geod. Soc. Japan) have reported that the regions of the large displacement rate gradient cc
respond to the rupture zones of recent interplate large earthquakes, where the coupling strengths must be strong in interseisr
periods, based on the GPS observations. They also reported changes in the displacement rate gradients at several regions
suggest temporal changes in the interplate coupling at such regions. We carried out further analysis in order to confirm whethe
the temporal changes in the interplate coupling strength really occur or not.

2. Data and analysis

We used dalily site coordinate time series of GEONET (F3 solutions) that are provided by the Geographical Survey Institute of
Japan. We extracted displacement rate field from the time series by fitting the function that consists of long-term trend, annue
and biannual trigonometric curve, and steps due to the earthquakes and antenna replacements. The long-term trend is estime
for each one-year time window being shifted by one week. The gradient of the surface velocities is calculated at each belt-like
region configured along the direction of the plate convergence. The gradient of horizontal velocities is large when the interplate
coupling at shallow part (less than about 50 km in depth) beneath the profile is strong, and the sign of the gradient of the vertice
velocity is sensitive to the existence of the coupling at deep part.

We also used the slip rate and number of the interplate small repeating earthquakes to infer the temporal change of couplin
The small repeating earthquakes are identified based on the similarity of the seismograms by calculating the coherence of wav
forms. We considered an earthquake pair to be repeating earthquakes when the averaged coherences at 1-8 Hz were larger t
0.95 at two or more stations. The analysis time window was 40 seconds, starting from the first P-wave motion. We then linkec
a pair (group) of repeaters with another pair (group) if the two pairs (groups) shared the same earthquake. The small repeatir
earthquakes also have a good sensitivity in coupling in wide depth range. They are thought to be occurring due to the stres
accumulation by the surrounding aseismic slip and thus we can infer the aseismic slip or coupling change from the activity.

3. Results and Discussion

We found that many small repeating earthquakes occurred when the horizontal velocity gradient is small at the belt-like region:
where the offshore interplate coupling is relativity low along the Japan Trench, such as offshore Ibaraki Prefecture and souther
Iwate Prefecture. Both high activity of the small repeating earthquakes and small gradient of the horizontal surface velocities
suggest the week interplate coupling and occurrence of the aseismic slip. This suggests that at the weak coupling area along t
trench the accumulated strain due to the interplate coupling at the shallow plate interface is released by episodic slow slip ever
This imply that thestable slidingat the plate interfaces shallower than the seismogenic zone (about 20 ~ 50 km in depth) near the
Japan Trench is not perfectbyeadybut episodic

Keywords: Interplate Coupling, GPS, Small Repeating Earthquakes, Northeastern Japan, Slow Slip Event, Crustal Deformatior
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Coseismic Deformation and Fault Model of the 2008 Mw 6.8 Zhongba Earthquake
Shuoshuai Suri, Masato Furuya
!Department of Natural History Sciences

An earthquake with magnitude of 6.8 struck Zhongba County, western Tibet, China, on 25th August 2008, whose focal mech
anism was normal faulting according to the GCMT project. Although normal faulting earthquake often takes place in Tibetan
plateau, it remains uncertainty why normal faulting earthquakes present in the present Tibetan plateau despite the on-going nort
ward compression associated with the Indian plate motion. We use interferometric synthetic aperture radar (INSAR) observatior
to estimate the fault slip distribution of the Zhongba Earthquake, and infer the fault source model so that we will be able to gain
any insights into the origin of normal faulting earthquakes.

Keywords: Earthquake, Normal Fault, INSAR, Fault Source Model
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{:ault model of an earthquake at Laos(May 2007, Mw6.3); Possibility of a conjugate rup-
ure.

Nobutaka Serizawi, Masato Furuya
'Hokkaido University?Hokkaido University

On May 16, 2007, an earthquake with moment magnitude (Mw) 6.3 took place near the northern border of Laos.

Using L-band ALOS/PALSAR data, we apply interferometric synthetic aperture radar technique in order to detect the associ-
ated co-seismic crustal deformation.

We compared the INSAR image with Global CMT solution and USGS to search the location of the source.

At the 2010 JPGU meeting, we presented a preliminary fault model that consisted of a rectangular source with a uniform slip

But The observed data shows complex deformaition signals that can’t be explained by a simple uniform slip fault.

Also, the special distribution of the deformaition signal suggests that the earthquake was accompanied with a conjugate rug
ture.

Here, we present a non-planar fault source that is based on a triangular dislocation element.

Keywords: coseismic deformation, SAR, INSAR
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