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Tab.1 Water content in cotton ficld soil before and after irrigation in August, 1996

A H
BRBE (em)

40 9H 10 H 11 R 12 H 13H 14 H 15H 19 H
5 15.98 26.36 22.21 20.54 21.27 21.13 18.45 17.52 19.89
20 16.88 25.15 20.77 20.04 19.41 20.08 19.65 20.00 20.01
35 14.14 24.06 21.51 22.62 22.06 22.12 21.76 22.44 20.04
50 21.81 23.39 24.86 23.63 22.73 22.21 21.89 21.61 20.71
65 19.17 24.94 25.96 23.17 21.19 22.34 21.43 23.91 22.11
80 20.94 26.27 21.96 22.44 22.72 22.74 23.56 20.96 21.41

100 21.06 © 27.30 21.79 22.16 22.53 21.49 21.27 23.32 19.98
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Tab.2 Salt concentration in cotton field soil before and after irrigation in August, 1996

W BE(cm) H i

40 9H 10 H 11 B 128 13 H 14 H 15 B 19 H
5 1.82 1.24 1.25 2.08 0.44 0.64 1.28 2.04 0.57
20 1.50 1.14 0.76 3.27 0.31 1.24 0.83 3.30 0.94
35 0.32 0.22 0.17 1.05 1.01 0.30 2.68 0.19 1.69
50 0.22 0.29 0.18 0.24 0.18 0.21 0.17 0.14 0.38
65 0.18 0.39 0.12 0.17 0.16 0.15 0.15 0.34 0.15
80 0.14 0.13 0.10 0.16 0.12 0.15 0.12 0.10 0.13
100 0.12 0.11 0.14 0.11 0.09 0.13 0.10 0.09 0.11
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Tab.3 Simulated values of salt concentration in surface layer in August, 1996

WE H A BARE
(em) 10 B 11 H 120 138 14 B..., s aed 17 H is A 19H

0.0 9.79 29.83 42.17 17.98 70.04 90. 70 99.65 102,57 105.40  1067.05
0.2 1.67 12.86 10.58 21.37 30.57 .71 43.38 44.91 45.98 46.67
0.0 i.55 3.14 4.05 4.62 5.97 7.60 8.07 8.35 8.46 8.50

(1

(2)
(3]

{4)

(5

(6]

(7)
(8

1.2 1.37 1.28 1.21 1.20 1.09 1.10 0.98 0.92 0.82 0.70
2.0 1.35 1.21 1.10 1.06 0.94 0.87 0.76 0.66 0.55 0.43
2 ¥ X W

Leonavd B P. A stable and accuvate convective modelling procedure based on quadratic upstream interpolation. Comput.
Meths, Appl. Mech. Engrg. 1979.

HEHE. LHOKE %, WK R, 1988.

Germitza and Page E R. An expirical mathematical model to describe plant root system. J.Appl. Ecol., 1974,11(2):
773~781.

FIRRE. LMY —KRRE(SPAC) KM S E RRHR— L/ PERBALH . R B EY T EZBH
ge. LAt KRR AR, 1990.256~267.

Molz F J. Models of water transport in the soil — plant system: a review. Water Resource Res., 1981, 17(5):1245~
1260.

ARBA L H YR Z O R K M A O RY . 2R, 1987, 24(4) 1295~ 305,

BB FE . FWRBERRS LHOKBRBR RSN, TREX B, 1996, 19(4) :60~67.

P RRERRANT LRKERZSNIR. ERFREE L R R ERITE S E, 1985.



34 F 2 X i # 2%

NUMERICAL SIMULATION OF MOISTURE - SALT
TRANSPORT IN COTTON FIELD SOIL IN THE
OASES, ARID AREAS

Yao Deliang
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Li Xin
(Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China)

Abstract

The research on soil moisture-salt transport has a grea’ economic value for improving
saline-alkaline land. According to the primary statistical results, the toai area ci saline-alkaline
land in China is about 26.7 million ha., in which the area of cultivated saline-alkaline land
occupies about 6.7 riiliion ha. It is the main sub’ect for improving saline-alkaline land to
research the transport f:atures of moiscture-salt in surface soil layer. However, the available
research results of inoisture-salt transport in unsaturated soil are far inferior to solving the
practical problems in agricultural production. In this paper, forecast-correction method is
applied to salve the h form of Richards equation for soil moisture transport, and quadratic
differential method is used to solve the convection-diffusion equation for salt transport in soil.
Which can avoid the numerical dispersion. Finally, this mathematical model is used to simulate
moisturesalt transport in cotton field soil in the oases, arid areas under the condition of
evaporation. There is a good agreement between the calculated results and the measured data.
The equation of soil moisture-salt transport and the differential pattern can ideally reflect the
practical situation, and can be used for forecasting the transport law of moisture-salt in cotton
field soil in arid areas.

Key words: cotton field in oasis; moisture-salt transport; forecast-correction method;

windward quadratic interpolation; numerical simulation.



