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ABSTRACT

As a parameter for hydrodynamic modeling to define the range of seawater intrusion, dispersivities are frequently
determined from pre-experiments or theoretical studies because field experiments need a lot of time and expenses. If the
dispersivities are inadequate for an aquifer, the numerical results may have some errors. We examined the validity of
longitudinal dispersivities by comparing the ranges of seawater intrusion with numerical modeling, field data and apparent
resistivity sections. In the numerical modeling the TDS distributions simulated by the Xu's longitudinal dispersivity are
more similar to the values of TDS measured at monitoring wells and boreholes than those by the Neuman's longitudinal
dispersivity. The ranges of seawater intrusion by numerical simulations using Xu's longitudinal dispersivity show that the
contour line of 1000 mg/L as TDS is located at 480 m from the coast in May, while at 390 m in July. The difference is
originated from the shift of the interface between seawater and fresh water. It moved toward the coast in July because of
the seasonal increase of hydraulic gradient according to rainfall. A contour line of 15 ochm-m was used to define the range
of seawater intrusion in apparent resistivity sections. From this criterion on the interface between seawater and fresh water,
the range of seawater intrusion is located at 450 m from the coast. This result is similar to the range of seawater intrusion
simulated by the numerical modeling using Xu's dispersivity. Therefore the range of seawater intrusion shows the
difference due to the dispersivities used for the hydrodynamic modeling and the dispersivity generated by the Xu's
equation is considered more effective to decide the range of seawater intrusion in this study area.

Keywords : seawater intrusion, dispersivity, hydrodynamic modeling, numerical modeling, monitoring well, apparent resistivity
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Fig. 1. Location map of study area with VES (Vertical Electrical
Sounding) stations, boreholes and monitoring wells.
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Table 1. Distance from coast, well depth and EC of boreholes in the

study area
Borehole Distance from Well depth EC
coast (m) (m) (uS/cm)
BH-1 516 35.0 1081
BH-2 612 50.4 838
BH-3 634 40.2 664
BH-4 660 43.1 595
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Fig. 2. Correlation of TDS versus EC measured at M-1 and M-2
monitoring wells.
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Table 2. Hydraulic parameters used for SUTRA modeling

Parameters Values
Permeability, k& (m?) 1.92x 107
Hydraulic conductivity, K (m/s) 1.89x 10°°
Porosity, € (%) 15
Fluid compressibility, § 0
Solid matrix compressibility, S, 0
Freshwater density, p (kg/m>) 1000
Fluid viscosity, u (kg/m - s) 0.001
Seawater density, ps (kg/m3) 1025
Molecular diffusivity of solute 6.6x10°
in fluid, D, (m%s)
Gravity vector, g (m/s?) 9.8
Mean hydraulic gradient (May) 0.006
Mean hydraulic gradient (July) 0.008
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Fig. 3. Schematic cross section of aquifer showing constant
pressure boundary condition.
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