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Table 1  Analysis of soil texture
HREE (na) <0.002  0.002~0.05 0.05~2
Effective diameter
& Content(%) 8.464 31.753 59.783
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Table 2 Basic physical parameters of fine earth and rock fragment
%KY B 8 ¥ Basic physical parameter
RN p,,ﬁf sizo T TS P CCES AR
Experimental matesial (em) Initial water content Saturated water content Bulk density
0;(cm’/cm®) 8,(em*/ce®) (g/cm®)
0.5~1 0.0103 0.0252 2.7
] 1-2 0.0096 0.0197 2.73
Rock fragment 2~3 0.0068 0.0131 2.72
3-5 0.0021 0.0093 2.66
i+ Fine soil <0.2 0.0194 0.4290 1.50
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Table 3 Parameters of the model
np WAk EH-HREMT LW
() (%) Green — Ampt Philip One dimensional vertical Barkensick  Measured
Paticle ¢ algebraic model K,(cm/min) value
size content K (em/min)  hy(cm) A(em/min) §(cm/min®*) « K (co/min)  B(1/cm) K,(cm/min)
[1] [2] [3] [4] (5] (6] 7 [8] [9) [10] (1]
M+ Fine soil 0.0226 14.19 0.0200 0.5709 0.1188 0.0243 0.0627 0.0120 0.0236
10 0.0182 7.40 0.0135 0.4464 0.3311 0.0141 0.0343 0.0111 0.0155
20 0.0135 5.23 0.0110 0.3445 0.3512 0.0123 0.0660 0.0101 0.0127
0.5~1 30 0.0114 7.41 0.0095 0.3056 0.2567 0.0107 0.0650 0.0091 0.0108
40 0.0142 6.77 0.0100 0.3636 0.1609 0.0111 0.0430 0.0080 0.0120
50 0.0029 7.79 0.0032 0.1926 0.2177 0.0043 0.0274 0.0069 0.0040
10 0.0187 5.56 0.0141 0.3292 0.3791 0.0160 0.1290 0.0111 0.0166
20 0.0120 4.17 0.0089 0.3028 0.3475 0.0099 0.0508 0.0101 0.0100
1~2 30 0.0193 3.17 0.0141 0.3663 0.2538 0.0157 0.0727 0.0091 0.0172
40 0.0103 4.65 0.0071 0.2733 0.2683 0.0097 0.089%4 0.0080 0.0093
50 0.0079 5.14 0.0055 0.2269 0.2606 0.0068 0:1100 0.0069 0.0064
10 0.0197 10.67 0.0141 0.5552 0.1650 0.0155 0.0326 0.0111 0.0169
20 0.0152 11.80 0.0100 0.5071 0.1232 0.0104 0.0230 0.0101 0.0105
2~3 30 0.0159 21.96 0.0141 0.5202 0.1469 0.0169 0.0412 0.0091 0.0164
40 0.0136 6.59 0.0100 0.3251 0.1266 0.0123 0.0667 0.0080 0.0089
50 0.0061 24.30 0,0055 0.3003 l0.2260 0.0085 0.0657 0.0069 0.0067
10 0.0160 12.86 0.0141 0.4472 0.2863 0.0176 0.0603 0.0111 0.0157
20 0.0198 11.70 0.0173 0.4519 0.2129 0.0204 0.0631 0.0101 0.0190
3~5 30 0.0160 13.94 0.0141 0.4261 0.1519 0.0176 0.0686 0.0091 0.0153
40 0.0114 19.61 0.0100 0.4004 0.1443 0.0118 0.0418 0.0080 0.0115
£+ HYBHERARERVHUESH
Table 4 Fitting parameters between rock fragment content and parameters of the model
R £ (em) BALH 14 A ¥ Fitting coefficient
Particle size Model parameter a b ¢ d e
K, - 8.8750 9.2583 -3.2063 0.3999 0.0019
A ~4.2917 4.4583 -1.5521 0.1929 0.0057
0-5-1 S - 149.92 155.57 -52.711 6.1533 0.2176
K, ~4,5833 4.8833 -1.7742 0.2412 0.0033
K, 22.167 -27.217 11.488 - 1.9408 0.1229
1~2 A 16.750 -20.517 8.6425 -1.4598 0.0925
S 187.29 -228.36 94,687 - 15.494 1.1414
K, 16.083 -20.033 8.5942 ~1.4782° 0.0963
K, 2.5000 -3.8667 1.9550 ~0.3983 0.0436
2-3 A 10.083 -12.817 5.5192 -0.9688 0.0670
S 269.96 -314.86 124.49 ~19.836 1.5818
K, 14.417 - 18.200 7.8958 - 1.3620 0.0895
K, et 1.1333 - 1.0600 0.2767 -0.0022
35 A - 0.9167 -0.8700 0.2288 -0.0010
S ot 5.1000 -4.5850 1.0655 0.3814
K, - 0.4333 ~0.5400 0.1597 0.0066
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Study on water requirement for eco-environment in the northern large-scale
irrigation districts based on system dynamics

LIU Zhan-bao', WEI Xiso-mei', ZHANG Yan-ni*, BAI Jing®
(1. College of Water Conservancy and Architectural Engineering, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. College of Water Conservancy and Hydroelectric Power , Hebei University of Engineering, Handan 056021, China)

Abstract: Based on the theory of ecological imigation district, this paper discussed the contents of the northermn
large-scale irrigation districts’ water requirement for eco-environment, and defined it for the maintenance of healthy water
requirement for irrigation districts’ ecosystem. Using the system dynamics approach, it constructed a system dynamics
(SD) model of water requirement for eco-environment of irrigation districts. Taking Baojixia Irrigation District in Shaanxi
Province as an example, it also simulated the water demand for its eco-environment from 2005 to 2030. The results show
that the water demand for ecological environment in Baojixia irrigation district increases at the rate of 6.08%0 per year.
And this irrigated area is developing in the same direction as an eco-irrigation district.

Keywords: ecological irmrigation district; water requirement for eco-environment; system dynamics (SD);
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Study on the infiltration model and factors affecting the parametérs of stony-soil

YANG Yan-fen', WANG Quan-jiu''2, ZENG Chen®, LIU Jian-jun', LI Tao'
(1. Water Resources Institwte , Xi’ an University of Technology, Xi' an, Shaanxi 710048, China;
2. State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateau, Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Northwest A & F University , Yangh’ng, Shanxi 712100, China)

Abstract: Four kinds of rock fragment content and five kinds of particle size were chosen and pure soil was used as
control, and 20 groups of one dimensional vertical ponding infiltration experiments and 20 groups of measured saturated
hydraulic conductivity experiments were conducted to analyze the effect of rock fragment content on water movement pa-
rameters of stony-soil media and the applicability of water movement model. The major findings are as follows: some pa-
rameters in Green ~ Ampt formula, Philip formula and one dimensional vertical algebraic model decrease with the increase
of rock fragment content at first, and then increase, and decrease again at last. The applicability of the model is different
from rock fragment particle size. When the particle size is between 0.5 ~ 3 cm, one dimensional vertical algebraic model
could describe with relative accuracy of the saturated hydraulic conductivity of stony-soil media, and the saturated hy-
draulic conductivity of stony-soil media described by Green ~ Ampt formula has higher precision when the particle size is
3~5cm.

Keywords: stony-soil media; rock fragment content; water movement parameters; water movement model; applica-

bility of the model



