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Tidal Fluctuation in a Coastal Aquifer System
with a Suboutcrop Covered by a Silt Layer
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Abstract: With the social and economic development in coastal areas a variety of hydrogeological problems arise. In order to
solve these problems it is necessary to study hydraulic relation between groundwater and seaw ater. This paper explores the
tide-induced groundw ater head fluctuation in a coastal multilayered aquifer system with a suboutcrop covered by a silt layer.
The system consists of an unconfined aquifer, a leaky confined aquifer and a semi-permeable layerin the middle. The mathe-
matical model for describing the system is built and the analytical solution to the model is derived. The analytical solution
contains two dimensionless parameters: the leakances of the semi-permeable layer and the sili-layer, respectively. The silt
layer reduces the am plitude of the hydraulic head fluctuation by a constant factor and increases the phase by a positive shift
(time-lag), both of which depend on the leakances of the silt layer and the semi-permeable layer. The time lag does not ex-
ceed 1.5h and 3. 0 h for semidiurnal and diurnal sea tides respectively. When the leakance of the semi permeable layer or
the silt layer assumes certain special values the solutions are in accordance with the ones derived by several previous re-
searchers. The amplitude of the hydraulic head fluctuation in the confined aquifer increases with the leakance of the silt-layer

and decreases with the leakance of the semi-permeable layer; while the phase shift of fluctuation decreases with both of
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them. The solution analysis indicates that both the silt layer and the leakance of the semrpermeable layer influence signifi-

cantly the hydraulic head fluctuation in the confined aquifer.

Key words: tide; coastal aquifer system; silt-layer boundary; submarine outcrop; leakance; analytical solution; leakance of

the silt layer.
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Fig.1 Schematic of the cross-intersection perpendicu-

lar to the coastline of a coastal aquifer system

, Jiaoand Tang (1999 ) with a suboutcrop covered by a silt layer
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Fig. 2 Changes of both the amplitude reducing factor C, and phase shift g, with the dimensionless leakance g of the silt

layer for different values of the dimensionless leakance u of the semi-permeable layer
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