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Simulation and Verification of Movement Characteristics of Upward
Capillary Water Flow of Saline Water in Soils with
Different Soil Temperatures and Bulk Densities Using HRDRUS
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Abstract: To explore the effects of soil texture, soil temperature and bulk density on movement characteristics of
upward capillary water flow of saline water in soil of northwest arid region, a lab simulation experiment was
conducted in sandy loam and clay loam by HYDRUS-1D. The models of ground water recharge of capillary
water with soil temperature and bulk density of were built. For sandy loam, the absolute coefficient was
above 0. 96, RMSE was less than 0. 95 ¢m, and the maximum relative deviation between the calculated and
simulated values was less than 11. 9%, while the corresponding values were 0. 96, 4. 3 cm and less than
8. 4% respectively in clay loam. The models of rising height of capillary water with soil temperature and bulk
density were also built. For sandy loam, the absolute coefficient was above 0. 996, RMSE was less than 2. 7
cm and the maximum relative deviation between the calculated and simulated values was less than 8. 37%,
and the corresponding values were 0. 997, less than 3.8 cm and less than 11. 9% respectively for clay loam.
The fitting degree of the model was good, and the equation established was in line with the actual situation.
The salt contents of sandy loam mainly gathered at 1. 70~2. 20 m from the surface, while 0. 3~1. 3 m for
clay loam. The distribution of soil salinity in sandy loam soil was significantly affected by soil temperature and bulk

density, but only soil bulk density worked in clay loam and temperature had little effect. To summarize, these
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research results could provide scientific foundation for water and salt management in salinized area.

Keywords: saline water; ground water; soil temperature; soil bulk density; rising height of capillary water;

ground water recharge
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9 3203 0.2516 28. 64 0.997 2,514
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13 43.07  0.2581 90. 08 0.998 2479
WL 14 3653 0.2304 83.16 0.999 2.049
15 3143 0.2734 76.02 0.998 2,204
16 5192 0.2825 91. 29 0.997  3.763
17 42.26  0.2632 86. 94 0.999 2,360
18 36.58  0.2441 80.05 0.999  1.936
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T8 ab fy 5 EERE )M AR E (D Z
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R*=0.984 7 RMSE=0.316 5 27)
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R*=0.986 9 RMSE=0.006 573 (28)
a=—2302—1.061T+3445y+0. 885 Ty— 1275y
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A 2/ %% 8.374 5.378 1.055 —1.923 —3.017  —3.136 1.415 1. 841
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