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Abstract

Monitoring the quantity and quality of groundwater is a non-
separable part of the environmental information system. There
are several ways to design a groundwater monitoring network.
In the present study, we attempted to develop a new method
for flexible design. By flexible we mean that the results of this
study allow the decision maker to select a limited number of
high-priority wells, taking into account the budget allocated to
the project. It is also possible to easily use this method for wells
under study or construction. Also, in the proposed design
method, monitoring is not limited to just one parameter (in the
present study, EC concentration) and one or more parameters
can be easily replaced. The DRASTIC model was used to
calculate the aquifer vulnerability, which consists of seven
layers of aquifer, including groundwater depth, net recharge,
aquifer media, soil type, topography, impact of vadose zone,
and the hydraulic conductivity of aquifers. The layers were
optimized using differential evolutionary algorithm (DE) in
order to find the highest correlation between the vulnerable
points and the points with the highest concentration of EC. As
a result of this optimization, the amount of the net recharge (the
actual infiltration of water into the aquifer) had the highest
correlation, which was confirmed by comparing net recharge
and EC maps. The aquifer was divided into 60x60m cells. The
first scenario identified the cells in which at least 60 percent of
simulations have vulnerabilities above average. The second
scenario identified the cells which in at least 25 percent of
simulations have vulnerabilities above average plus standard
deviation. With the help of WhAEM2000, 10-year capture
zone of existing wells were calculated. The final priority of the
wells was calculated by monitoring the number of vulnerable
cells enclosed in the capture zones.
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Fig. 1- Algorithm of the steps taken in the present study
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Table 3- Original and extended ranges for DRASTIC layers values for the error correction
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DRASTIC layers D A S T I C
Original ranges 1-3 1-9 6-8 4.8 1-10 6-8 1-8
extended ranges 1-4 1-10 5-9 4-6 1-10 5-9 1-9
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