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A Watershed Rainfall-Runoff Simulation Model and
t’s Developmental-Intensity, A Historical View

Jeng-Chuan Liou™ Yen-Hua Li®?

ABSTRACT Due to overpopulation and a shortage of plains, hillside development
and utilization may play a very important role in Taiwan in the future. The land use and
development of watershed areas on hillsides are significantly influenced by the variation
in the peak discharge and concentration time. This research selected the watershed in
the upstream watershed of the Pa Chang River. Via some SPOT images and the digitized
images of 1/56000 aerial map, types of land-use that were found and the development
intensity in the watershed can be calculated by means of GIS's spatial analysis technique.
Furthermore, the hydrological and topographical data in the test area can be extracted
using the GIS and HEC-GeoHMS model with DTM-based data processing. The optimal
simulation on rainfall-runoff histogram and the effect of characteristics on the watershed
due to the changes in different types of land-use were analyzed by means of HEC-HMS
software. The results provide us with the relationships between(a) development intensity

(b) peak discharge and (c) concentration time.
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The results show the developmental intensity of watershed increased over time due
to the Alishan highway which was constructed in 1982. The most obviously developed
area is located at the Zhongliao sub- basin which is the nearest area to the highway. The
developmental intensity was 6.6% in 1977, 7.6% in 1994, and 10.2% in 2003.
Hydrological simulation results show that during the 26 years (from 1977 to 2003) peak
discharge increased by about 18% - 102%. The total runoff increased by about 17% - 73%
and the concentration time decreased by about one hour.
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