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Application of Improved Tank Model on Upland Field
Rainfall-Runoff Research at Hillslope

Rong-song Chen™™  Kuo-liang Wang®®?  Kuo-hsien Yang® Shun-chun Chang”

ABSTRACT Taiwan is a small island. Since the utilization of useful plain area
has reached capacity, the development of hillsides has been an inevitable trend in
recent years. During stormy seasons, especially when typhoons occur, huge rainfalls
always bring heavy precipitation and the peak of rainfall is difficult to estimate.
Simultaneously, when the amount of hydraulic and surface rainfall increases rapidly,
the drain systems will not bear the burden. That will threaten the people who live
near and downstream areas of hillside.

This research is based on the tank model, which is the best for hydrologic
simulation and has been simplified to the Dry-tank model, and the kinematic wave,
model, which is the best for upland rainfall simulation. Then, we apply both models
to study the relationship and effect in rainfall and upland simulation. We selected
the Tai-Chun basin as the test area, and two natural rainfall events occurred in the
test area to be a practical example to examine the both models. Finally, the following
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5-indexes — RMSE (Root mean squared error), #CE (Coefficient of efficiency), #EQp
(Percent error of peak discharge), #ETp (Error of time to peak), and #EV (Percent
error of total volume) were applied to evaluate the results of simulation.
Consequently, the two models are both applicable, but ETp index resulting from
kinematic wave model is smaller than that from Dry-tank model.
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