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Study and Application of Distributed Hydrological model of Beiyunhe
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Beiyunhe River is the crucial flood discharge channel for northern Beijing downtown, and
flood forecast decision support systems acted as one of the most important safety measures

So it ‘s extremely meaningful to develop the real-time and accurate flood risk forecasting
management systems for Beiyunhe River Basin. Area of Beiyunhe River Basin is about 4, 348
km2, but underlying surface, composed of hill, plain and urban zone, is very complex. It
should firstly simulate flood from different sources to make flood forecast in the whole
basin. Moreover, flood simulation and forecast needs rapid speed as well as the accurate
result. Distributed hydrological model consisted of three types based on subbasin, grid
and hillslope. The first type adopted empirical and conceptual method to calculate runoff
generation, used traditional approach, such as Muskingum method to simulate runoff
concentration with daily time step in general. So it wasn’ t suitable for finer time step
and higher accuracy for flood forecast. The second type simulated runoff yield and
concentration according to numerical law and have satisfying results, but it took too long
time to finish real-time forecast. The third type, based on the hillslope, treated
hillslpoe as basic unit, made certain generalization reflect basin’ s characteristics. For
example, unit’ s area, channel’ s length, hill and channel slope. And the type had physical
law in process of runoff afflux, featured with rapid simulation rate, and high accuracy
of calculation. So DWSM based on hillslope was used to simulate runoff yield and
concentration under different rainfall conditions. Besides, the dissertation adopted
measured rainfall of Beiyunhe River Basin (July 3, 1998 to July 6, 1998) to calibrate main
parameters of DWSM, used design rainfall (frequency of 10%, 5% and 2%) and relevant initial
water levels of reservoirs and flood storage zones as input data, and simulated integrated
influence of runoff generation and concentration, tributary inlets, and reservoirs’

regulation in Beiyunhe River Basin upon flood routing. The DWSM’ s results were compared




with calculation results of Beijing Institute of Water (BIW). For dry condition of
antecedent soil moisture, simulation results of DWSM were close to output from BIW, for
wet condition of antecedent soil moisture; DWSM’ s results had larger error with BIW
calculation. The reason may be structural character of conceptual hillslope segment of
DWSM, and also few data of rainfall gauges for model’ s input. Especially second factor

should be responsible for the peak flow’ s error.
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