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Abstract

Taiwan is located at a convergent plate boundary, with half of horizontal
displacement occurring in the Western Foothills. According to ground-based geodetic
data, there is significant ground displacement near the north end of the Highway 3
Zhongliao tunnel. The fault-perpendicular component reaches up to 30 mm/yr
extension and 50 mm/yr compression across the Chishan fault and the Chegualin fault,
respectively, while 80 mm/yr of uplift is observed across the Chishan fault. Such rapid
displacement rates at two neighboring creeping faults cannot be easily explained by the
accommodation of plate convergence. To propose a mechanism behind this
phenomenon, it is necessary to establish comprehensive knowledge of regional
displacement patterns. Geodetic data provides reliable constraints along the highway,
but there is a lack of information on the lateral span along the fault strike. InSAR
performs well at large scale tectonic monitoring, but is usually unable to provide
observations in densely vegetated areas. In this study, we implement optical image
correlation to measure the ground displacement with a wider spatial coverage than
ground-based geodetic networks and more information at highly vegetated areas. Our
preliminary results indicate that at the Chegualin fault, there is a total of about 37 cm
horizontal compression along fault-perpendicular direction during 2008-2015. The
compression of the Chegualin fault can be extrapolated at least 500 m southwestward
along the fault strike but poorly extrapolated northeastward. Although it remains
challenging to monitor the highly vegetated Chishan fault, the image correlation still
provided remarkable consistency of the displacement rate at the compressive creeping

Chegualin fault, and provides more hints at regional tectonic patterns.
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