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Fig. 1 Major fault map in the Greater Taipei area. The red dotted line denotes the projected fault trace
of the Shanchiao fault, and the black dotted lines the projected fault traces of major
neighboring faults.
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Fig. 2 Distribution of earthquakes occurring between 2000 and 2010. (data source: Taiwan Central
Weather Bureau) a. map overview, b. west-to-east profile, and c. north-to-south profile.
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Fig. 3 Slip distribution model of earthquake rupture on meshed Shanchiao fault.
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Table 1. Values of geometric and mechanical parameters for Shanchiao fault.
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Table 2. Values of parameters for main faults in the Greater Taipei area
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Fig. 4 Coseismic vertical displacement induced by Shanchiao faulting with earthquake moment
magnitude of 6.5, 7.0 and 7.5, respectively. The red dot in the upper left diagram marks the
epicenter. Cool color indicates the area subsided, and warm color the area uplifted.
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Fig. 5 Coseismic vertical displacement induced by Shanchiao faulting with the bottom edge of the
fault at depth of 13 km. a. different epicenters and b. different depths of hypocenters. The red
dots mark the epicenters. Cool color indicates the area subsided, and warm color the area

uplifted.
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Fig. 6 Potential inundation area in the Taipei basin after Shanchiao faulting.
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Fig. 7 Potential seawater encroachment region in the Jinshan area.
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Topographic change and potential inundation hazard in the
Greater Taipet area and Coulomb stress on neighboring faults
induced by the reactivation of the Shanchiao fault in northern

Taiwan

Chia-Min Tsai', Wen-Jeng Huang'?, Pei-Chen Chan? and Shih-Ting Lu*

ABSTRACT

The Shanchiao fault, located along the western margin of the Taipei basin, is a NNE-SSW
trending, east-dipping, normal-separation fault overlaid with Quaternary unconsolidated
sediments. Its length is estimated to be approximately 35 km on land but likely to reach over 83
km if the part extending into the sea is included. According to the Taipei basin drilling data, there
is an elevation difference of at least 700 m on the top of the tertiary basement across the fault, not
only linking the movement of Shanchiao fault to the formation of the Taipei basin and but also
indicating the possibility that, under the present WNW-ESE extensional regime of northern
Taiwan, the Shanchiao fault may be reactivated in the future.

In this study, a seismic reactivation of the Shanchiao fault was simulated, the surface
settlements of the Taipei basin and the Jinshan area calculated using the triangular dislocation
elements, and the areas at risk of inundation predicted. The Coulomb failure stresses on
neighboring faults were also measured to help assess possible triggered activities. Based on a
pertinent empirical formula, the Shanchiao fault is associated with a potential recurrence of an
earthquake with a maximum moment magnitude as high as Mw=7.5. Under the assumption of
the occurrence of such an earthquake, the main results of the study are summarized as follows:

The settlement reaches ~ 3.25 m deep with a prolate ellipse-like coverage parallelly abutting the
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Shanchiao fault from its westen side. The potential inundation area is estimated to be
approximately 60 km2, consistent to the western half of the earthquake-induced settlement in the
Taipei basin, while the possible sea water encroachment area approaches 2 km2 at Jinshan due to
the coastline retreat of 0.8 km inland. Furthermore, the earthquake-induced faulting is unlikely to
trigger large-scale rupture on the main neighboring faults. However, the increase in Coulomb
failure stress on the shallow parts of all neighboring faults at the depth of 0 to 4 km indicates an

enhanced frequency of induced micro-earthquakes.

Key words: Shanchiao fault, active fault, earthquake hazard, Coulomb failure stress.



