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Observation of Fault Activity: Integrated Monitoring of Active Faults
and Earthquake Probabilities Analysis
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Abstract

This research focuses on gathering new information about fault behavior in Taiwan using
GPS and strainmeter stations. Combined with multidisciplinary studies of plate-boundary
tectonics, earthquake activity, numerical simulations, and active fault systems, we integrate
these information into a comprehensive understanding of fault activity and earthquake
probability, seismogenic structures, fault mechanics, and possible earthquake precursory.

In GPS analysis, we focus on (1) examinations of results of compaign-mode GPS and 29
precise leveling lines; and (2) analysis of surface deformation in Southern Taiwan. The GPS
velocity field in Hengchun area is consistent with the GPS velocities from 2002 to 2011. In
terms of GPS and leveling results and fault model, the accumulative moments and maximum
moment magnitude of Liuchia, Chukou, and Chutouchi faults are 1.44 + 0.46 X 10% dyne-cm
(Mw 6.66 + 0.28), 0.41 + 0.17 x 10* dyne-cm (Mw 6.76 + 0.19), and 2.10 + 0.22 x 10**
dyne-cm (Mw 6.71 £ 0.28), respectively.

We process the data, strengthen the security of the database, and maintain 13 borehole
strainmeter stations in Chiayi, Hsinchu, and Taipei networks. All the raw data are processed to
strain of each channel, and combined into areal and shear strains of each station. We also
estimate the effect of atmospheric pressure change. The residual strain after removing
groundwater, atmospheric, and tidal effects could be used to search for pre-seismic strain
anomaly. From 2009 to Nov. 2012, we find 3 strain anomalies in Taipei, 13 in Hinchu, and 15
in Chiayi networks, respectively. Five of them are observed by Hsinchu and Chiayi networks.

To establish database of fault parameters and the potential of fault activity, three expert
consult meetings were held in 2012. We collect fault parameters of the Chihshang and
Xiaogangshan faults. Based on BPT model, the probabilities for a My 6.7~7.4 earthquake
occurred along the Chihshang in 30, 50 and 100 years are 36.3%, 46.3% and 61.5%,
respectively, and the probabilities for a My 6.7~6.8 earthquake occurred along the Chihshang
fault are 6.0%, 9.8% and 18.5%, respectively.

We search for possible precursory anomalies of earthquakes by using geochemical and
hydrological observations, borehole strainmeter, and seismic records. Between Jan. 2009 and
Oct. 2012, there are 112 My >5 earthquakes occurred in Taiwan. Two of them have
synchronized anomalies from hydrological, geochemical, and borehole strain signals, while
ambient tremors are also observed. These two earthquakes are not close to stations, thus we

argue that the anomalies are a function of earthquake magnitude and epicenteral distance.
Keywords : GPS, CGPS, Borehole Strainmeter, monitoring well, Potential Activity of Faults
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