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Recent seismic events in mountain areas, such as the 1999 earthquakes in Taiwan and 
Turkey, have triggered many landslides, significantly modifyinging the 
geomorphological systems.  Unfortunately, our understanding of slope processes 
during earthquakes is still poor.  This paper examines one important factor in 
seismically-triggered landslides, topographic amplification, in which the terrain 
interacts with the earthquake waves to increase peak ground accelerations.  Based 
upon the Central Mountains of Taiwan, geological, geomorphological, geotechnical 
and seismological data are used to model the behaviour of 23 slopes that failed 
during the 1999 Chi-Chi earthquake.  It is demonstrated that the locally measured 
peak ground accelerations alone were not sufficient to trigger the failures.  However, 
when the stability is recalculated to incorporate accelerations predicted by a finite 
element model that considers shaking as a function of slope morphology, the peak 
ground accelerations are sufficiently high to trigger the failures.  Thus, there is a 
quantifiable link between slope form and landslide occurrence, allowing better a 
better understanding of both slope stability during earthquakes and slope evolution. 
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An estimated 22000 landslides occurred after the Chi-Chi earthquake on 21 September 
1999, which had a magnitude of 7.3 on the Richter scale. This paper attempts to 
classify the types of landslides associated with earthquake activity in Taiwan. Two 
large translational slides occurred at Tsaolin and Chiufenershan, with volumes 
estimated at >120,000,000 and >72,000,000 m3 respectively resulting in 50 casualties. 
This is the 5th landslide since 1862 at Tsaolin, which saw the landslide track and toe 
intercepting a 5km section of the river channel with slide tailings creating a temporary 
reservoir upstream. This investigation identifies earthquake related movements as the 
primary mechanism for instigating slope failures consisting of rock and debris falls. 
Secondary factors include the geological structure, slope angle and type. 
Geomorphological mapping has directed attention towards the potential hazards that 
exists from the resultant landscape. These landscapes demonstrate slope forms which 
will be prone to subsequent translational movements. 
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