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Figure 1 Diagrams of the studied location and TDS contour
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Figure 2 Schematic of the test equipment
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Figure 3 The V-J curve
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Figure 4 The curves of specific conductivity, permeability coefficient, and water temperature
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Table 3 Typical time specific conductivity, water temperature, and permeability coefficient
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Figure 5 The contrast curve of turbidity, specific conductivity and
velocity
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Figure 6 Cation concentration and ions strength in the process of rainwater displacing saltwater
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Variation characteristics of aquifer medium permeability of shallow
salt groundwater in inland region

XING LiTing', WANG LiYan?, HUANG LinXian' & HE DongLin’

'School of Resource and Environment, University of Jinan, Jinan 250022, China;
% Zhandong Zhengyuan Construction Engineering Co. Ltd, Geological Environmental Research Institute, Jinan 250100, China

Shallow silt, shallow salt water and atmospheric precipitation, all present in the North Shandong Plain, were selected as materials for
this study. Variations in the permeability characteristics of an aquifer medium caused by shallow salt groundwater were studied in
laboratory rain-saltwater displacement experiments. We also explored variations in the permeability coefficient of an inland shallow
saltwater region attributable to hydrodynamic and hydrogeochemical processes. The experimental results showed that the initial value
of the permeability coefficient was 6.49x10™ cm/s. When salt water was displaced by rain in the saturated soil column, by injecting
water and altering the salinity, the final value dropped to, and stabilized at around, 2.28x10~* cm/s. After 188 days, salt water in the
soil column was displaced again and, after adequately penetrating the soil column, the initial aquifer medium porosity fell from
43.02% to 39.73%. It is important to note that the liquid viscosity caused a decrease in aquifer medium permeability during the process
of rainwater displacement. Previous studies have suggested that the clay mineral content of the aquifer medium is high in inland salt
water zones. As the hydrochemistry and hydrodynamics in the aquifer medium changed in this study, the porosity decreased because
of Ca/Mg-Na ion exchange processes, and massive clay expansion occurred because of release and diffusion. Meanwhile, the
decreased permeability in the aquifer medium was the result of weakened porosity. The process of salt-rainwater displacement was
irreversible because of the change in permeability. This study shows that variations in the hydrogeological parameters of the aquifer
medium can have an important influence on the formation and evolution of shallow salt water in inland regions.
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