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Table 1 Physical properties of test soils
RE fLBRE BIBRK Sdh
B Bulk density — Porosity Permeation coefficient Total salt content
Texture Specific gravity
(gem™) (%) (em min ') (gkg™")
th %5+ Medium clay 1.396 2. 698 48.26 6.391 x10 73 4.18
x2 TEFEAMES
Table 2 Main constituents of the soil salt
AL T ER-AALWER AW - E: ITER
pH Chloride salt Sulfate-chloride salt Chloride-sulfate salt Soda salt
(%) (%) (%) (%)
9.33 18.5 20.2 40. 1 21.2
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Fig. 1  Experimental device for salt suppression with cycling water
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Fig. 2 Schematic plan of the water storage ditch with water
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Table 3  Variation of the soil salt content at different soil layers

+ 18 & 2h 4t Soil salt content (g kg™!)
[ [E] Time (d)
95 cm 80 c¢m 65 cm 50 em 35 ¢cm
0 4.21 +0. 02" 4.15 +£0.03 4.16 +0.02 4.19 £0.04 4.20 +0.03
1 4.06 £0.02 4.00 +0.03 4.02 +0.02 4.00 +£0. 04 4.01 £0.03
2 3.91 +£0.02 3.85+0.03 3.82+0.02 3.83 +0. 04 3.83 +0.03
3 3.77 £0.02 3.73 £0.03 3.72 0. 02 3.71 £0. 04 3.70 £0.03
5 3.64 +0.02 3.58 +0.03 3.56 0. 02 3.55 +0.04 3.55+0.02
7 3.48 +0.02 3.44 +0.03 3.42 +0.02 3.41 +0. 04 3.40 +0.02
10 3.27 £0.02 3.21 £0.02 3.19 0. 02 3.16 £0. 03 3.12 0. 02
13 3.12 +0.02 3.04 0. 02 2.99 +0.02 2.95 +0.03 2.91 +£0.02
15 3.41 +0.02 3.31 +0.03 3.23 +0.02 2.97 +0. 03 2.93 +0.02
18 3.54 +£0.02 3.44 +0.03 3.39 +0.02 3.00 +£0. 03 2.94 +£0.02
20 3.64 £0.02 3.53+0.03 3.46 0. 02 3.01 £0.03 2.97 £0.02
22 4.09 £0.02 3.95 +0.03 3.48 +0.02 3.01 £0. 03 2.95 +0.02
25 4.51 £0.02 4.36 £0.03 3.49 +0.02 3.01 £0. 03 2.94 +0.02
26 4.80 £0.03 4. 66 +0.04 3.48 0. 02 3.02 +0.03 2.93 +0.02
28 4.29 +0.02 4.19 £0.03 3.35+0.02 2.93 +0.03 2.86 0. 02
30 4.05 +£0.02 3.93 +0.03 3.22 +0.02 2.85+0.03 2.78 +0.02
32 3.88 +0.02 3.77 £0.03 3.14 0. 02 2.80 +£0.03 2.72 £0. 02
34 3.83 +0.02 3.72 +0.03 3.08 0. 02 2.74 +0.03 2.64 +0.02
36 3.91 +£0.02 3.83 +0.03 3.23 +0.02 2.74 £0. 03 2.65 +0.02
38 3.98 £0. 02 3.88 £0.03 3.32 +0.02 2.75 +0.03 2.68 0. 02
40 4.52 £0.02 4.43 +0.03 3.33 +0.02 2.75 +0.03 2.65 +0.02
42 4.92 £0.03 4.82 +£0.04 3.31 +£0.02 2.74 £0.03 2.64 +0.02
44 5.21 £0.03 5.06 +0. 04 3.32 +0.02 2.77 £0.03 2.67 +0.02
46 5.39 +£0.03 5.28 +0. 04 3.33 +0.02 2.78 +0.03 2.67 £0.02
48 5.48 +0. 03 5.39 +0. 04 3.34 +0.02 2.78 +0. 03 2.68 +0.02

1) V-H{H + FrifE2E Mean + SD
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Fig.3 Measured and simulated changes in soil salt content in different soil layers
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Table 4 Relative errors between simulated values and measured values
FIXTiRZE Relative error (% )
I A] Time (d) 95 cm 4b 12 80 cm 4k 12 65 cm 4k 42 50 cm 4k 4 )2 35 em 4b )2
95 ¢m soil layer 80 cm soil layer 65 cm soil layer 50 cm soil layer 35 em soil layer
0 0.323 5 0.1120 0.029 0 -0.061 7 0.0125
1 0.156 7 0.434 8 0.424 1 -0.5659 ~0.486 6
2 0.567 2 0. 602 4 -0.773 6 -1.1236 ~1.646 2
3 0.597 3 0.908 0 -0.241 1 -0.472 8 -2.0556
5 1.291 2 1. 800 4 -0.3282 0.049 8 -1.8274
7 1.290 6 2.262 2 -0.733 1 0.059 1 -1.9559
10 1.2349 1. 566 8 -1.2907 -1.9375 -4.658 0
13 0.326 0 1.739 1 -1.770 1 ~2.614 8 ~4.661 3
15 1.817 6 3.294 4 0.054 4 -1.8745 -4.200 9
18 ~1.1079 1.803 0 0.480 4 ~1.1447 ~3.744 5
20 -1.268 6 1.477'5 0.266 7 -0.568 4 -2.8437
22 0.387 6 2.094 5 0.881 6 -0.711 8 -3.2922
25 ~1.092 3 -0.775 4 1.1255 ~0.568 4 ~3.744 5
26 1.094 7 1.001 8 1.003 7 -0.2827 ~4.048 3
28 ~1.456 5 ~1.460 0 1.251 0 0.582 1 ~2.506 0
30 -1.1970 -0.839 3 1.339 5 1.194 0 ~1.7577
32 ~1.4387 -0.198 0 1.508 9 2.082 8 ~1.064 7
34 0.590 1 0.296 4 1.6727 1. 760 2 -2.504 9
36 0.872 8 1.262 3 1.470 7 1.913 9 -2.173 1
38 -0.790 7 0.106 1 1.1332 2.2200 -1.190 7
40 1.627 1 0.207 4 1.5155 2.2200 -2.173 1
42 0. 665 2 0.3209 0.876 8 1. 760 2 -2.5049
44 1.075 8 1.073 7 1.133 2 2.826 4 -1.353 1
46 0.859 0 1. 685 4 1.642 2 3.276 2 -1.679 5
48 1.002 3 1.4159 1.894 7 3.126 7 ~1.028 8
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Fig. 4 Schematic diagram of soil salt movement in soil affected by high water level
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NUMERICAL SIMULATION OF SALT SUPPRESSION IN WATER-SOIL CYCLING
AFFECTED BY STORAGE WATER LEVEL

Sun Bo' Xie Jiancang' Wang Ni' Li Chunjiao’
(1 Key Laboratory of Northwest Water Resources and Environment Ecology of MOE, Xi’an University of Technology, Xi'an 710048, China)
(2 College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract “Change drainage to impoundment” is a significant innovation in saline land management. To expose
mechanism of salt suppression by water cycling between the waterbody in the ditch different in impounded level and the
soil of the neighboring ridges, a home-made apparatus was used to simulate salt movement between waterdody and soil for
the study of laws of salt movement in the soil profile. It was found that regular changes in water level was an important fac-
tor driving salt movement in the soil. With the water level lowering from 70 ¢m to 40 ¢cm and further to 20 cm, soil salt
gradually dissipated from the O ~65 cm soil layer into the waterbody, and then back into the 65 ~ 100 cm soil layer, thus
changing the soil salt in vertical distribution and suppressing the salt downwards in the profile. For the study, a mathemat-
ical model for simulation of salt movement in the soil using the Hydrus-2D software. Analysis and comparison demonstrated
that the simulation was basically consistent with the experiment in result, land the model worked well in simulation.
Therefore, the mechanism of salt suppression by cycling water between the waterbody and the soil along with changes in
water level is solid, and the model of “changing drainage into impoundment” for management of soil salt is workable for
amelioration of salt-affected soils.

Key words Water and adjacent soil ; Storage water level ; Salt movement; Salt suppression with cycling water; De-

salinization; Numerical simulation





