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Abstract

Analysis of high resolution DEM using stream-power incision model can detect variation of
steady-state characteristic of small scale topography influenced by local structure activities.
Therefore, it’s an efficient analysis procedure of linking the steady-state characteristic of
topography and the activities of local structure. From August 7 to 10 in 2009, the super heavy
rainfall carried by Morakot typhoon caused the serious debris flow and formed the hazard
topography near the midstream to upstream area of the Chishan river in the southwest Taiwan. After
analyzing the high resolution DEM near the area of serious debris flow and collapsing cliff caused
by the Morakot typhoon event, we conclude that morphotectonic characteristic of small-scale
drainage basin will be the typical pre-steady-state topography if its topography was only controlled
by serious collapsing. Moreover, although local active structure provides a certain “upward” effect,
it also let the stratum become more brittle and results stronger “downward” effect of the drainage
instead. The stronger “downward” effect, such as erosion and collapsing, should be able to be a
remote cause of the occurrence of the serious debris flow and collapsing cliff near the east bank of

the Chishan river caused by the Morakot typhoon event.

Keywords: stream-power incision model, Morakot typhoon, Chishan river, Debris flow.
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