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Abstract

The evolution of landscape is fundamentally coupled with tectonics and erosion.
Rivers respond rapidly under tectonics: basins will rearrange their configuration by
divide migration and river capture, which will leave anomalies in the river
morphology, such as knickpoints or river terraces. Geomorphic indices have been
developed as powerful tools to extract anomalies within river basins and they help us
explain the possible landscape evolution. In Chiayi-Tainan area, the deformation front
consists of several geological structures, which are still active today based on GPS
observations, the present topography results from interactions between compressional
tectonics and erosion. So, it’s a good opportunity to investigate the structural
evolution and the landscape response. Owing to our observations and previous
research in Chiayi-Tainan area, there are remains of large alluvial deposits without an
appropriate source, suggesting that the rivers probably change path due to tectonic
activity. We used the fluvial geomorphic index y which allows us to compare the
erosion power of the drainages, evaluate the divide stability and predict the tendency
of the divide migration. Therefore, we can assess the dynamics of the river basins in
the future and the past. Then we extract channels steepness index which can indicate
the tectonic activity, locate the potential wind gap, and eventually help us interpret the
factors causing evolution. We find contrasted yx values in two catchments which are
opposite to each other, indicating that the divide tends to migrate westward, making
westward flowing basins shorter with time, so that the big fan is now located
downstream a small basin. And the high steepness value indicates the fault activity
and the clue of wind gap, indicating that the possible reason why the river path and
basin rearrange the divide due to tectonic event. Based on the topography and
steepness index, we propose one potential wind gap and an appropriate source for the
large fan. However, we still need to find further evidence in the field in the future.
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