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Tab.1 Bulk density and soil particle composition
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Fig.1 Mesh mode of four types of arrangement with different sand columns and 3-D mode of vertical middle sand column
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Tab.2 Hydraulic parameters of the soil columns
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Fig.2 Partial enlarged mesh detail of 4 types of arrangement
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Tab.3 Mesh parameters of four types of arrangement
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Fig.3 Concentration distribution of Cl~ in soil columns after 12 h leaching
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Fig.4 Concentration distribution of Cl~ in the soil columns after 24 h leaching
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Fig.5 Concentration distribution of Cl~ in the soil columns after 36 h leaching
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Fig.7 Ratio of Cl1~ outward flux ratio and water outward
leaching time in four types of arrangement
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Abstract: In order to define the spatial distribution of soil air permeability and do correlation analysis of
its impact factors in basin scale, researches in Jinghui irrigation district at the middle of Shaanxi province
were made. Based on the spatial analysis function of geographic information systems, the results show that
the optimal fitting model for air permeability is an exponential model, and the statistical method is
suitable to simulate the spatial structure and variation characteristics of soil air permeability. The bulk
density, saturated moisture content, saturated degree and soil air permeability’ s spatial autocorrelation
C/(C +C,) are all greater than 0.9. It shows the spatial heterogeneity induced by the autocorrelation
has a strong degree in the spatial heterogeneity of the study scale. Recommend sampling distances of air
permeability is 7.5 km. Significant correlation is found between bulk density and soil air permeability,
and the absolute value of Pearson correlation coefficient is 0. 595. High correlation is found between soil
air permeability and saturated degree, and the absolute value of Pearson correlation coefficient is 0. 959.
The bulk density and the saturated degree are proved to be the main impact factors by interactive
correlation analysis between air permeability and soil physical parameters. The influence ranges of bulk
density and soil saturation degree on air permeability are both from —20 km to 20 km at 95% confidence
level.

Key words: Soil air permeability  Spatial variability = Basin scale  Impact factors  Interactive

correlation analysis
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Simulation of Salt Leaching in Coastal Saline Soil Denoting
Sand Columns Based on COMSOL

Sun Xueyan'’ Li Pinfang' Li Baoguo' Xue Yuanxia’ Shao Lei’
(1. Key Laboratory of Arable Land Conservation ( North China) , Ministry of Agriculture ,
China Agricultural University, Beijing 100193, China
2. Yantai Research Institute, China Agricultural University, Yantai 264670, China)

Abstract: Based on COMSOL (3.5), two-dimensional transient cross-sectional models were used to
investigate water and solute transport in the soil column coupled with variable sand column forms, with
“a” denoting no sand column, “b” with one vertical middle sand column, “c¢” with one long slanged
sand column, “d” with two long slanged X-shaped sand columns. The results showed that sand column
obviously increased the transport efficiency of water and salt, which may attribute to the higher hydraulic
conductivity and higher diffusion coefficients in sand columns than clay-loam coastal saline. The
efficiency of sand column depends on its position and its angle accordingly. The slanted columns were
overall superior to the vertical ones in transport efficiency. Generally, “d” is the best type, “c¢” is the
second best and “b” is the third, according to the efficiency of salt leaching and the efficiency of the

utilization of water resources.

Key words: Coastal saline Solute transport COMSOL 2-D  Sand column Mathematical simulation



