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Monitoring of Short-term Slow Slip Event by GPS data in Tokai Region
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Change in dilatation obtained by means
Tokai Earthquake (2)
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The whole picture of temporal development of the plate coupling in the Tokai region,

1996-2010
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In the Tokai area, central Japan, the continuous crustal deformation due to the interaction between subducting Philippine Se
Plate and overlying continental plate have been observed by many methods such as GPS and leveling. We developed these ¢
in order to know full picture of the plate coupling process macroscopically.

We developed the GPS data from 1996 to 2010 as following: we cut the time series of daily GPS coordinates into two-year-
length time series and removed annual and semi-annual components to obtain mean annual velocity. Using this value, w
estimated plate coupling on the plate interface using the geodetic inversion method. The results showed that the plate couplir
had three phases: 1) strong slip deficit in the offshore region before 2000, 2) forward slip beneath the inland region in addition tc
the stronger slip deficit in the same region as 1 between 2000-2004, and 3) the same distribution as 2 but the smaller size thar
since about 2006. Phase 2 might indicate the slow slip event.

We also developed the leveling data from 1996 to 2008. We picked it up to make five-year-length time series and estimate
mean annual velocity in the interval, because unlike the daily GPS coordinates, the leveling observations were taken place usua
only once a year. Although the interval of the analysis was slightly different, the overall trend resembled the results using GPS
data mentioned above. The estimated coupling distribution by GPS data could make the leveling data, and vice versa.

These results showed that GPS and leveling data were consistent each other and suggested that the result of geodetic invers
became more accurate if the geodetic inversion using both GPS and leveling data was made.
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Large aseismic creep detected by precise leveling survey at the central part of the Long

tudinal valley fault, Taiwan
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Longitudinal valley faults in eastern Taiwan are commonly considered collision boundary between the Eurasian plate anc
Philippine sea plate. Yuili fault, one of the active segments of the longitudinal valley faults, is reverse fault with east dip. We
established about 30km leveling route from Yuli to Changbin to detect the vertical deformation in detail (Murase et al. 2009).
The installation interval of benchmarks near the fault area is about 100 m. Others were installed every about 300m.

The precise leveling surveys were conducted in August 2008, August 2009 and August 2010. The overview of the deformatior
detected in the period from 2008 to 2010 is as follows. It was detected about 3.0 cm/year uplift, referred to the west end of oul
route, at about 2km region across the fault. Uplift was gradually-reduced with the distance from the fault, and was 1.5 cm/year a
the east coast. In the observation period, there is no significant earthquake in Yuli fault. It suggests the detected deformation as
cause for the aseismic creep motion of the Yuli fault. The deformation detected in the period from 2009 to 2010 denotes the samr
tendency and rate of that from 2008 to 2009. It suggests that the creeping occur at the same location of the fault with consta
rate. From these deformation, the preliminary creep distribution was estimated in the Yuli fault. We adopted a two-dimensiona
reverse fault model to estimate the creep distribution. The fault geometry was optimized using the genetic algorithm in order tc
conform to the leveling data. The goodness of the fit of the examined models is determined on the basis of Akaike'’s informatior
criteria (AIC; Akaike,1973).

In August 2010, we installed more three routes in Yuli and conducted them. Since it was first time to conduct the leveling
survey in these new routes, we will be able to detect deformations next year. In this meeting, we will present an overview and ou
purpose of our observation in the new routes.

ggoobo:bobbog,0boboo,0oo
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Preliminary results of rapid determination of coseismic fault model using RTK-GPS
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Time evolution of the magma chamber beneath the Izu-Ohshima Island.
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A real-time algorithm for detecting transient deformation signals using a particle-based

Network Inversion Filter
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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 smoothil
parameter. Fukuda et al. [2004, 2008] extended the NIF by treating the temporal smoothing parameter as a time-varying stochz
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.
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Coseismic Deformation and Fault Model of the 2008 Mw 6.8 Zhongba Earthquake
Coseismic Deformation and Fault Model of the 2008 Mw 6.8 Zhongba Earthquake
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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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