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Abstract

One of the problems in coastal aquifers is seawater intrusion into fresh-water aquifers. Therefore, comprehensive knowledge and management of
groundwater resources in such aquifers is very important for sustainable development. In this regard, the present study has been prepared with the aim
of providing a framework for ranking management alternatives and selecting the best alternative for controlling the seawater intrusion in the Tajan
coastal aquifer. Initially, the considered criteria including technical, economic, social and environmental criteria were weighted using SWARA
method and their importance was determined. The results of SWARA method showed that the environmental criterion with a weight of 0.28 is more
important than other criteria. Then, The COPRAS method was used to rank and select the top management alternatives. Based on the results of the
COPRAS method, the alternatives of 5% reduction in pumping, 10% reduction in pumping and artificial recharge were ranked first to third. To
evaluate the effect of the best alternative on salinity movement using SEAWAT model, first groundwater level changes and salinity concentration
were simulated with MODFLOW and MT3DMS models, respectively. The results of the implementation of the best alternative using the SEAWAT
model showed a decrease in salinity wedge movement.

Keywords: Groundwater modeling, MCDM, Seawater intrusion, SWARA-COPRAS.
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Figure 2. SEAWAT conceptual model

Tablel. The parameters used in the SEAWAT model

Parameter Value
Dn Coefficient of water molecular diffusion [m? /s] 10°
€ Effective porosity [dimensionless] 0.25
g Gravitational acceleration [m /s?] 9.81
Density of seawater [kg/m3] 1025
p Density of freshwater [kg/m3] 1000
n Fluid viscosity [kg/(m.s)] 0.001
TRPT  The ratio of the horizontal transverse dispersivity to the longitudinal dispersivity 0.1
TRPV  The ratio of the vertical transverse dispersivity to the longitudinal dispersivity 0.01
oL Longitudinal dispersivity [m] 50
0p/oC  Change of fluid density with concentration [kg/m3] 700
C Concentration of source 35000

Groundwater level (m)
)
o

-30 m Observed groundwater level (m)

m Calculated groundwater level (m)

Number of observation well
Figure 3. Calculated versus observed groundwater levels in the steady state calibration MODFLOW model
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Figure 4. Calculated versus observed groundwater levels a) in the unsteady state calibration MODFLOW model b) in
the validation MODFLOW model
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Table 2. Final results of SWARA method in calculating the weights of the criteria

Recalculated weight Weight
Criteria Comparative importance Coefficient q. q

of average value (S;) (ki=sj+1) i = w; = —

k, 29
C,  Environmental criteririon - 1 1 0.28
C,  Economic 0.098 1.098 0.91 0.25
Cs Social 0.076 1.076 0.84 0.23
C,  Technical 0.062 1.062 0.79 0.22

Sum 3.55 1
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Figure 6. Seawater concentration profile in a vertical cross-section after 1 year
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