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Subsurface Freshwater Abstraction and Saltwater Intrusion

Protection in an Island

Guomin Li

Institute of Geology and Geophysics, China Academy of Sciences

Abstract Under natural conditions in the aquifer system of an island, a state of equilibrium is
maintained, with a stationary freshwater-seawater transition zone and a lot of rainfall that enters
the flow system remains in the upper aquifers, moves laterally, and discharges to the surrounding
saltwater body. There exists a relationship between the rate of freshwater discharge to the sea and
the extent of seawater intrusion. Under the disturbed conditions, the freshwater discharges to the
sea is the difference between the rate of natural and artificial discharge and that of pumping. Two
phenomena can lead to a deterioration of the freshwater resources: the lateral advance of the
saltwater front towards the costal wells and the upcoming of underlying saltwater all over the
island. It is clear that the maximum allowable rate of freshwater abstraction is a function of the
sitting, screening, and pumping rates of the wells. Analysis and discusses are carried out with the
objectives of understanding the mechanism of saltwater intrusion and learning to control it in
order to improve the yield of the aquifer system in an island. An example is examined for the
management of the freshwater lens of Weizhou Island, China.

Key words: Island, freshwater lens, groundwater fluctuation, saltwater intrusion, numerical
modeling



