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Table 1 The salt content and the salt composition of soil sample tested

Anion (emol kg™ ') Cation (cmol kg™ 1)

. pH
Soil sample EC(Sm™') Totalsalt (gke™ ) COF HCO3 Cl- S05~ NO3 Ca’* Mg* K* Na*
. 8 02 0 361 1.32 — 072 031 0. 2 — 0.23 0.18 0 05 Q96
Silt loam
2
TaHle 2 The mechanical composition of soil sample tested
Percentage of particles size (%)
Soil sample 1~ 0.25mm 025~ 0.05mm 0. 05~ A0l mm 0.01~ Q005 mm 0.005~ 0.001 mm
Clay < 0 001 mm Physical clay < 0 01 mm
0. 4 27.9 553 27 3.4 103 16. 4
Silt loam
1.2 SWSTM )
2
2
SWSI'M ( Soil Water and Salt
Transport Model) Richard -
, (H (2
1.2.1

CVF ( Compaq Visual Fortran)
, C** Builder

SWSTM ,

R | Ert
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Table 3 Values of water and sak parameter during the numerical simulation
0, 0, 0, 0, K, Ky 0,
a n
Moisure paraneters (L)L) (P17 (L) (L)) (LT LTl (WL
Q0 067 Q0 438 0.067 0.438 Q01 1. 41 13 8 11. 8 Q 45
Calculated value
D, Dy, Dy Dy Hs P b. d.
Other parameters (L2TY (L) (12T (L21" 1 (L) (L*L73) (ML™3)
32 2.36 0.91 0.31 - 4300 3.0 15
Calculated value
0: Volumetric water content; 0, : Saturated soil water content; 0,, @, n, 0,: Some parame
ters of soilwater hydraulic function; K Saturated hydraulic conductivity; Ky 0 M easured value of the unsat urat
ed woil hydraulic condudivity at 0;; 0;: Ky Volumetric water content corresponding to Ki; Dy:

Longitudinal dspersivity; Dy, Dy Pa
Soil bulk density

Molecular diffusion coefficient in free water; Dy

rameters over which radial dramnage fw is considered; Hy,, P: Parameters of soil oot uptake; b. d. :
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Fig 1 Comparson of water content between determmed values and simulated values of simulded columns during the crop growth period (D= 40 cm)
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Fig 2 Comparson of EC between determined values and simulated values of simulated columns during the crop growth period (D= 40 cm)
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Fig 3 The EC trend forecasting scheme with different rainfall year on 20 em soil layer with crop of simulated soil column
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NUMERICAL SIMULATION AND FORECASTING OF SOIL WATER AND
SALT REGIME UNDER WINTER WHEAT CROP PLANTATION

Xu Ligang" 2 Yang Jingsong™  Zhang Qi
(1 Institute ¢ Soil Sdence, ChineseAcadany ¢ Sciences, Naring 210008, China)
(2 Narying Institute  Geography and Limnology, Chinese Academy o Sciences, Naging 210008, China)

Abstract The transport and regime of water and salt under crops are a very complex physical chemical biological system.
The study of their laws and characteristics is very important to developing water and salt transport models, guiding of sustainable
exploitation of salt-affeded soils and irrigat ion management, explaining interaction between sustainable agriculture and envirorr
ment, and forecasting water and salt transport. Therefore, a soil water and salt transport model ( SWSIM) was developed and
adopted to describe transport of water and salt under winter wheat crop, numerical simulation of water and salt regime was done,
and water and salt transpott under different climate conditions and groundwater conditions was predicted and forecast with the
SWSIM model. The results show that the simulation is very ideal and it is practicable to do numerical simulation and forecast
with this model. So, a new method to forecast wate- salt regime is thus brought forth. Furthemnore, according to the actually sit-
uation, a simplified useful method without complex calculation is expeded to be applied to forecasting distribution of salt- affected
soil resources and water and salt regime on a large scale.

Key words SWSIM model; Water and salt regime; Numerical simula ion; Forecasting



