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Table 1 Comparison of simulated and measured values of mean water content of the whole slope surface

for locust plots with 30 degrees on the condition of evaporation after rainfall

FIEM G AKE FEEREERE
EREH TERE SkELNE Moisture with hysteresis Moisture without hysteresis

Rainfall  Depth of  Observed HRME  fxRE EXRE ERE £ExREE HxRE
date soil layer water Simulated  Absolute Relative Simulated  Absolute Relative

(y/m/d) (cm) content results error error values error error

(cms/ cm’) (cmalcma) (cm3/ cms) (%) (cma/ cms) (cm3/ cm’) (%)

0~1S5 0.2597 0.2700 0.0143 5.51 0.2759 0.0162 6.23

0~30 0.2394 0.2384 0.0010 0.42 0.2216 0.0178 7.44

1996/7/27  0~45 0.1871 0.1938 0.0067 3.58 0.1933 0.0068 3.63

0~60 0.1903 0.1911 0.0008 0.24 0.1830 0.0073 3.84

0~15 0.2637 0.2821 0.0184 6.98 0.2281 0.0356 13.52

1997/8/6 0~30 0.2610 0.2566 0.0044 1.69 0.2426 0.0211 8.07

v 0~45 0.2410 0.2481 0.0071 295 0.2333 0.0077 3.18

0~60 0.2159 0.2226 0.0067 3.10 0.2034 0.0125 5.79
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Fig.2 Simulated and measured values of soil water content of locust plot with 30

degrees on the condition of evaporation after rainfall on July 27, 1996
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Table 2 Comparison of simulated and measured values of total runoff amount during the process of rainfall-runoff

;£ MK B LW & ZEHEERE (mm) AEEBHEERE (mm)

H# R [55h 4 Measured  Runoff amount with hysteresis Runoff amount without hysteresis
Simulated  Code Total rnoff  MBME MXTRE MRE MMM AxRE AHEE

date of plots precipitation amount Simulated Absolute Relative Simulated Absolute Relative
(y/m/d) (mm) (mm) values error error(%)  values error error(%)
1996/727 A" 22.64 2.70 2.8804  0.1804 6.68 31543 04543 16.83
1996/9/14 B? 23.72 2.20 25880  0.3880 17.64 27652  0.5650  25.68
1996/9/17 B 22.53 5.00 58914  0.8910  17.82 63420 13420  26.84
1997/8/6 A 31.80 1.101 12010  0.0995 9.04 13580 02570  23.34
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A MODEL OF WATER EXCHANGE FOR HILLSLOPE
WITH HYSTERESIS CONSIDERED
Liu Xian—zhao Kang Shao—zhong
(nstitute of Soil and Water Conservation, Chinese Academy of Sciences and

Ministry of Water Resources, Yangling, Shaanxi Province 712100)
Summary

In this paper, a mathematical model of water exchange for hillslope, with which
hysteresis was incorporated, was presented. The solution conditions of various
boundary conditions were analyzed in this model. At the same time, the model was
proved systematically by using the natural rainfall-infiltration—runoff data of hillslope
of Wangdong gully small wafershed, Changwu in Shaanxi. The simulated results
showed that the model was of high precision, especially when the hysteresis was
considered, the predicted results were approximated to measured results. Hysteresis
results in decreasing in water content in the wetting front measured at the end of
infiltration, slows down the redistribution. During the process of rainfall-infiltration
—runoff, hysteresis has a great effect on water content, infiltration rate, flow process
and flow volume,

Key words Hillsolpe, Water exchange, Mathematical model, Hysteresis



