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The development of cross-scale precipitation and runoff estimation
technique for reservoir watersheds
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Abstract

A cross-scale rainfall-runoff estimation study is conducted for Shinmen and Tsengwen
Reservoir watersheds. In this study, 72 hours rainfall forecasts are obtained from the Taiwan
Cooperative Precipitation Ensemble Forecast Experiment (TAPEX) and improved by the
Genetic Algorithm (GA) and Probability-Matched (PM) methods. The KW-GIUH model
then uses the rainfall forecasts as input to generate the reservoir inflow. There were six
typhoon events used to evaluate the technique performance. The results show that the errors
of peak inflow and its occurrence time are within 10% and 3 hours, respectively. For long
range forecasts such as seasonal rainfall forecasts, the study uses MPAS global model for



spring rainfall estimation. To evaluate the model performance, Taiwan was geographically
divided to four regions and spring rainfall from 2005 to 2014 was used. The ensemble
hindcast results indicate that the simulated monthly rainfall is reasonable according to the
seasonal tendency, but varied among the members. The model results sometimes
underestimate the torrential rainfall events in February. However, the model generates

simulations with convinced decadal tendency in April.
Keywords : Reservoir watershed, TAPEX, Genetic Algorithm, Probability-Matched method,
KW-GIUH, MPAS.
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