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Fig. 2 Basic data maps of Yongding River Basin
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Fig. 3 The daily hydrographs of several discharge gauges in Yongding River Basin
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Comparison of simulated natural water resources with the summation of observed
and restored data in main discharge gauges
1990 /X 10" m?
n /%
1 346 835 2 181 2213 1
4710 144 4 854 4423 —9
6 275 0 6 275 6 745 8
1684 124 1 808 1961 8
2 900 1691 4591 4 634 1
5 582 17 556 23 138 20 227 —13
9765 28 005 37 770 35 768 —5
8 005 29 580 37 585 36 893 —2
18 163 39 424 57 587 50 147 —13
2 841 287 3128 2198 —30
8 334 4 809 13 143 9 764 —26
18 367 13 978 32 345 42 004 30
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A Distributed Hydrological Model-GBHNM and Its
Application in Middle-Scale Catchment
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(1. Department of Hydraulic Engineering of Tsinghua University, Beijing 100084, China; 2. Department of Civil

Engineering , University of Tokyo, Tokyol13—8656, Japan;3. Hai River Water Resources Committee ,
Ministry of Water Resources, Tianjing 300170, China)

Abstract: Watershed dispersion is a key issue of
distributed hydrological model. Based on geomor-
phology analysis, a GBHM ( Geomorphology-
Based Hydrological Model) was established. The
GBHM employs the area function and width func-
tion to lump the topography and divides catch-
ments into a series of flow interval-hillslopes. Each
interval-hillslope as a basic hydrology unit is a u-
nique hydrological unit, which can be described by
1-D SVAT. The application of the model in the
Yongding River basin shows that GBHM is of high
efficiency.

The Yongding River basin, a 41 692 km?
semi-arid catchment, is located in North China as a
part of Hai River Basin, which is selected as the
typical catchment to test the GBHM. The distribu-
ted physics-based hydrological model is used to
simulate the hydrological process, together with
hydrological fieldwork, GIS and RS data and dis-

tributed parameters. A 30 m X 30 m grid DEM, a
1: 250 000 landuse map, a 1 : 5 000 000 surface
soil map, 108 rainfall survey spots with daily data
and 14 evaporation survey spots with monthly data
are used as model input. 18 discharge survey spots
are selected to make calibration and validation.
Through applying the model in the Yongding
River basin to simulate natural water circle, the
features and the applicability was well verified.
The using of Basic Hydrology Unit could not only
reflect the human activities impacting the rainfall-
runoff process with physics-based parameters, but
also greatly reduce the computation time. In the
case study, the computation time of simulating the
whole year water circle by one hour step and 150 m
grid is less than three hours in the Yongding Rive
basin. It is revealed that the model can be used in

larger catchments.
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