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Numerical Modeling of Seawater Intrusion in Coastal Aquifer

Youn-Kyou Lee and Hee-Suk Lee

Abstract Coastal aquifers may serve as major sources for freshwater. In many coastal aquifers, intrusion of seawater
has become one of the major constraints imposed on groundwater utilization. The management of groundwater in
coastal acquifers means making decision as to the pumping rate and the spatial distribution of wells. Several
numerical techniques for flow and solute transport simulation can provide the means to achieve this goal. As a
basic study to predict the intrusion of seawater in coastal phreatic aquifers, the coupled flow and solute transport
analysis was conducted by use of the 3-D finite element code, SWICHA. In order to understand how the location
and the shape of freshwater-seawater transition zone were affected by the boundary conditions and hydrogeologic
variables, parametric study was carried out.
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Fig. 1. Saltwater-freshwater interface(Fetter, 1994)
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Fig. 3. Dimensions and boundary conditions for flow and transport in a coastal aquifer
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Table 1. Input data for the simulation of seawater intrusion

input parameter value

h* 13m,1.5m, 21 m
) B K,=K,= 200 m/d
Hydraulic conductivity
K,=20 m/d
Porosity, ¢ 0.25
Longitudinal dispersivity, ar 20 m
Transverse dispersivity, ar 10 m
Molecular diffusion, D, 0
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Fig. 5. Relative concentrations and flow directions without pumping ( K, = K, = 200 m/d, K, = 20 m/d, ey = 20 m,
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Fig. 6. Relative concentrations and flow directions without pumping ( K, = K, = 200 m/d, K, = 20 m/d, ¢, = 20 m,
ar=10m, h*=15m)
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Fig. 7. Relative concentrations and flow directions without pumping ( K, = K, = 200 m/d, K, = 20 m/d, ¢ = 20 m,
ar=10m, h*=15m)
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Fig. 8. Relative concentrations and flow directions with pumping ( K, = K,= 200 m/d, K, =20 m/d, e, = 20 m,
er=1m, h*=13m Q= 1000 m*/day)
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Fig. 9. Relative concentrations and flow directions with pumping ( K, = K, = 200 m/d, K, =20 m/d, ¢ = 20 m,
2;=10m, h*=13m Q= 2000 m*day)
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Fig. 10. Distribution of hydraulic head when the well is not pumped.( K, = K, = 200 m/d, K, =20 m/d, e, =20 m,
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Fig. 11. Distribution of hydraulic head when the well is pumped. ( K, = K, = 200 m/d, K, =20

ar=10m, h"=13m, Q= 1000 m*d)
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Fig. 12. Distribution of hydraulic head when the well is pumped. ( K, = K, = 200 m/d, K, = 20

ar=10m, h*®=1.3m, Q= 2000 m*d)
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Fig. 13. 3-Dimensional surfaces of relative concentration. { K, = K, = 200 m/d, K, =20 m/d, e =20 m, a7 = 10 m,

h*=1.3m, @ = 1000 m®/day )



238 A%t Bl HEUE B4 o4

5%

Fig. 14. 3-Dimensional distribution of hydraulic head. ( K, = K, = 200 m/d, K, = 20 m/d, o = 20 m,

h*=1.3m, @= 1000 m*/day )
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