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% ABSTRACT
3

This study aims at building up a geomorphologic instantaneous unit hydrograph
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model (GIUH model) that appropriately reflects the characteristics of the real structure of
a stream network. Two main ideas are introduced into the GIUH model: On one hand, the
width function obtained by River Tools software is proposed to explain the structure of a
river network; on the other hand, in order to deduce travel time distributions in channel
links that clarifies the motion tendency of water particles, the kernel function of the GIUH
model is decided using the diffusion analogy. The GIUH theory containing the concept of
probability is subsequently combined with the width function that represents the structure
of river network of watershed to build up a width-function based GIUH in the form of a
generalized formula.

Thirty-five typhoon events are included in this study to test and verify the suitability
of the GIUH model, using data from Bao-Qiao, Heng-Xi, San-Xia and De-Ji watersheds
in Taiwan. Errors between the simulation results and the observation values are within
acceptable range. In addition to the verification, it is obvious that the four different
structures of river networks have different GIUHs. Accordingly, it also can lead to
different effects on the outcomes of simulations. The results of this research show that the
shape of a river network is an important physiographic factor of the rainfall-runoff
process. To this end, the width-function based GIUH proposed in this study can be used to
simulate typhoon events for hillslope watersheds in Taiwan and plays a referential role on
the planning of flood mitigation and the administering of water-soil conservation in

Taiwan.

Keywords: Width function, Geomorphologic instantaneous unit hydrograph, Diffusion
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