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A Quantitative Analysis for the Stream Incision Power
Model of the River Watershed

Chun-Sheng Lee™ Louis L. Tsai?

ABSTRACT Since plate movement is very slow, recorded human history is too
short to register landscape change over such a long time scale. However, a
longitudinal river profile can display watershed landscape characteristics. The
purpose of this study is to explore the implications of the evolution of tectonic
geomorphology for the orogeny of Central Taiwan using a concavity (6) index and
normalized steepness (ksn) index based on the stream power model. The result of this
study indicates the averages of the concavity (d) index are 0.950 and 0.731, which
respond to the asymmetric form on the east and west sides of Central Range. The
normalized steepness (ksn) index is expected to be decreased by the resistance of the
rock stratum, but the result of this study displays an opposite trend. Moreover, the
average precipitation in the past 50~60 years and the flow versus the normalized
steepness (ksn) index show no remarkable relationship. This study suggested the
controlling factor of stream evolution over the past 50~60 years is tectonic movement,
not the resistance of the rock stratum and climate. In addition, the averages of
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normalized steepness (ksn) index for the two sides of Central Range are similar,
implying a steady orogeny state for Central Taiwan. Finally, the Western Foothills
Belt possessed the strongest tectonic movement, followed by Hsuehshan Range Belt,
Eastern Backbone Range Belt and Western Backbone Range Belt.
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