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Table 1 Basic parameters of simulated rinfall events
p/s 0/ (em¥/ an®) R/ (em/min) Tr/ minq
1 35 0.205 0 143 30
2 51 0. 174 0 143 45
3 38 0.217 0 143 (0]
4 28 0. 187 Q0 200 20
5 61 0. 18 Q0 200 30
6 58 0.115 Q0 200 40
7 44 0. 227 Q 105 30
8 53 0.234 Q 105 45
9 25 0. 211 Q 105 (0]
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Table2 Unsaturated soil physical properties of each rainfall event
J a ey 6, K Sy
" " (1/ em) (em’/ em?®) (an3/ an?) (a/ d) Cem)
1 0. 492 3 1 —5.08 0. 101 0. 417 Q 100 3.40 21
2 0. 662 2 %59 —1.26 0. 005 0.419 0 100 10. 50 4
3 0.452 3 652 — 193 0. 009 0. 402 0 100 6.00 24
4 0. 666 2 328 —1.23 0. 007 0.410 0 100 12.37 2
5 0.562 3257 —227 0. 006 0.410 Q 100 11. 06 47
6 0.345 Q0 263 0. 000 0. 005 0. 424 Q 100 6. 00 2
7 0.252 4 121 — 106 0. 008 0.3% Q 100 6. 00 25
8 0. 445 3 124 0. 500 0. 008 0.412 Q 100 6. 00 )
9 0.458 2 894 0. 500 0. 007 0.414 Q 100 6.00 52
3

Table 3 Manning s n predicted by Retention Curve Method

fe qe D n

(10 °m/ ) (10 "*m% s) (10™*m) (¢m"?3
1 26 1.67 6 8 0014
2 iR 1.74 541 0.010
3 448 1.41 439 0.010
4 145 1.81 6 5l 0013
5 73R 250 17 0013
6 6 97 271 8 B 0015
7 35 1.32 6 B 0.020
8 235 1.57 6 09 0.014
9 23 1.58 7 6l 0.019
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Table 4 Calculating parameters of kinemati ¢ wave model

r 8 te t b
(mn mmn) (min) (min) (min) %
1 Q 881 36 34 7. 90 2. 61 0.58 11.4
2 Q728 50 87 6.23 1. 01 0.85 30.7
3 Q 969 50 87 5.9 1.24 1.17 11.3
4 1 060 39 13 6. 19 0. 98 2.07 26.8
5 1 120 39 13 6. 54 1. 03 1.67 11.0
6 1 100 3391 7. 19 1. 17 1.90 13.8
7 Q 535 25 4 11 40 1.78 2.07 12.9
8 Q 704 36 34 8. 24 2.55 2.83 15.4
9 Q728 26 77 9. 86 3.19 1.75 17.4
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Fig. 1 Runoff simulation on slopeland (R= 1. 43mm/ min, 7,— 30min. 45min. 60min)
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Runoff Processes Simulation on Land Based on
Unsaturated Soil Physical Properties

ZHANG Guang-hui',  JIANG Jing-sheng® and SHAO Ming-an’
(1. Department of Resource and Environment Science s Bejjing Normal University, Bejjing, 100875 China;
2 hstitute of Sl and Water Consevation s Chinese Academy of Sciences, Yangling, Shaanxi, 712100 China)

Abstract: Runoff processes simulation is very significant for soil erosion mechanism analyzing and ewsion model building.
In the past two decades, many runoff simulation model were built in China based on different conditions, however, they
were difficult to qpply widely. Therefore, building one new model is neceessary. In order to find one easy and exact way to
simulate runoff process on slope land, 9 simulated rainfall experiments were carried out on one plot with 10mlength, 2m
width and 15 degree at Ansai field station. Soil physical properties are the basic infomation to influence soil infiltration
and runoff appeating. So soil physical properties were measured using 2 soil samples taking from polt for dach rainfall
event by means of STAR—1 and unsaturated soil arameters, which was analyses by Appia progran, were obtained. Those
parameters were used to calculate soil absorptive parameter St. And then, the modified Green &Ampt infiltration model,
Retention Curve method and kinematic wave model were used to simulate runoff processes.The results indicate that using
unsaturated soil physical properties to simulate runoff processes are available and the relative errors vary fiom 11.0 to 30.
7%, However, more 80% simulated drror are less than 18 percent and it demonstrates using unsaturated soil physical

poperties to predict runoff process is rasonable and should be used widely.
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