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Fig. 1 Vegetation types upstream of Dianzi station Fig. 2 Soil types upstream of Dianzi station
1 13
Table 1 Root depths of different kinds of vegetation types *

UMD

/m 1.0 1.25 1.125 0.997 0.872 0.651 0.578 0.75 0.75

2.3

2
Table 2 Calibrated results for various parameters

a Fe Ky K; K¢ Cy Ce /h

6.4753 61.1224 5.0192 0.5178 0.2978 0.8097 0.9975 24 0.45

a (o Ce
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Fig. 3 Comparison between measured and simulated daily runoff with time 1973 - 1979
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Table 3 Simulation efficiency and errors
0.744 1.18 mm 2.18% of hydrologic model
/ /
mm %
1973 0.7435 1.1369 0.96
1974 0.7173 1.0158 0.96
1975 0.6519 0.8092 0.67
3 1976 0.6439 7.8870 16.58
1977 0.8282 - 14.6317 - 14.79
1978 0.8561 12.6868 8.68
1979 0.7680 3.8217 2.26
0.744
1.18 mm 2.18% .
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Distributed hydrological model based on grid vertically-mixed
runoff generation

WANG Gui-zuo' > REN Li-liang'
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~Nanjing 210098  China
2. Development Research Center of Ministry of Water Resources P. R. China Beijing 100038 China

Abstract According to previous research on runoff generation mechanisms the concept of grid-based storage capacity is
proposed runoff is generated when the soil moisture is larger than the grid-based storage capacity. A method of
calculating the grid-based storage capacity in a river basin which uses the grid-based vegetation root depth and field
capacity is also put forward. After full consideration of the effects of vegetation types soil types and soil moisture
parameters on the distribution of storage capacity in the river basin upstream of the Dianzi hydrological station the grid-
based vertically-mixed runoff generation mechanism was employed to describe the change in soil water storage in the
vegetation root layer so as to avoid a direct description of the complex soil water motion. The results show that the
efficiency factor of the grid-based vertically-mixed runoff distributed hydrological model for simulating the perennial
continuous sequences is 0.744  the mean annual error of runoff depth is 1.18 mm and the relative error is 2.18% . The

results are reasonable and acceptable for the simulation of hydrological processes in cold and arid regions.

Key words grid-based vertically-mixed runoff generation two-source evapotranspiration distributed hydrological

model cold and arid region
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