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Influences of coastal underground reservoir construction and utilization on saltwater and freshwater transport law
in aquifers / WANG Zongzhi, WANG Yu, WANG Kun, BAI Ying ( The National Key Laboratory of Water Disaster
Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: In order to reveal the impact of underground reservoir construction and exiraction methods on the saltwater and
freshwater transport law in coastal aquifers, a 300m x 900m X 30m conceptual numerical model was established. The
variable density current simulation method of unconfined aquifer was used to analyze the saltwater and freshwater transport
law in coastal aquifer under different extraction scenarios before and after the construction of underground dam. The results
show that the construction of underground dam can significantly reduce the scope and degree of seawater intrusion.
Groundwater extraction can accelerate the intrusion and diffusion of residual saltwater in underground reservoirs within a
certain time range. The coefficient of saltwater intrusion is exponentially related to extraction scale and the distance between
extraction wells and underground dams. Reasonable layout of the location and scale of extraction wells can effectively reduce
the negative impact of groundwater extraction on water salinity in the reservoir area.
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Fig.1 Schematic diagram of three-demensional
conceptual numerical model
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Fig. 2 Change of saline wedge in underground reservoir area over time under scheme 1
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Fig. 3 Distribution of salt concentration and flow velocity in section of y =450 m under scheme 1
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Fig.4 Change of saline wedge in underground reservoir area over time under scheme 3
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Fig.5 Distribution of salt concentration and flow velocity in section of y =450 m under scheme 3
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