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ABSTRACT

It has been recognized that long-term monitoring of gas/fluid composition and
groundwater-level at appropriate sites at or near fault zones is very helpful to
understand the mechanism and process of fault/earthquake activity. Furthermore, it
may help us to find out potential earthquake precursors in a specific area.

In this project, we continuously monitor the variations of soil gas composition of
the existing stations. We found that many radon anomalies have been observed in soil
gas prior to the earthquakes occurred in northern Taiwan, especially in llan area, for
Tapingti station. Gukeng station and Chunglung station are more sensitive for
earthquakes occurred in southwestern Taiwan, nevertheless, Pingtung station is
sensitive for those occurred in southern Taiwan. The earthquakes occurred in Taitung
and southern Hualien areas are usually associated with the soil radon anomalies of
Chihshang station.

The groundwater pressure data from December 2011 to November 2012 was
analyzed. The followings are the major results: (1) The monitoring stations in Taipei
are sensitive to the earthquakes which occur in north and east Taiwan. However,
because of some instrument problems, the data were not good enough to make full
analysis. (2) In Hsinchu area, groundwater data from Shin-Le (SL) monitoring well
show better anomalous pre-seismic variations. Those anomalies are related to the
earthquakes which occur in Hsinchu area, eastern Taiwan and southern Taiwan (the
Wau-tai earthquake). (3) Pre-seismic events recorded by monitoring wells in Chiayi
area correlated with the earthquakes in central and southern Taiwan and offshore.
Yunshui (YS) monitoring station was the only one station which working properly in
Chiayi area. During the period from March 2009 to November 2012, neither large
earthquakes (MW > 6.0) nor anomalous decreases of groundwater radon and
dissolved gases (methane and nitrogen) were recorded near the Antung station.
Anomalous declines in groundwater radon and dissolved gas (CO2) were recorded at
the Kenting station prior to March 4, 2010 ML = 6.4 Chiahsien, February 26, 2012
ML = 6.4 Wutai, and October 25, 2012 ML = 5.5 Kaohsiung earthquakes.

Soil gas data of selected monitoring stations were also dealed with different
time-series techniques, such as lerative Gaussian Smoothing and Empirical Mode
Decomposition. After extracting the daily atmospheric temperature effect, we can
clearly recognize the anomalous variations of radon concentrations. The results seem
to be helpful to quantatively identify the anomalies related to seismic activities. We
will analysze the monitoring data to define the characteristics for each station,
furthermore, to clarify the possible relationship between geochemical parameters with
tectonic and seismic activities in one area.
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