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Abstract

A properly monitoring well network can provide quantity and
quality data needed to make informed decision making about
the state of the environment. The selection of the optimum
number of monitoring wells and their spatial distribution is a
major challenge for the hydrogeologist. On the other hand,
improper distribution of monitoring wells or an insufficient
number of them does not properly represent the state of the
environment. In this study, the current monitoring network in
the study area was evaluated according to the simulation
results of MODFLOW and MT3D models. Then, the
monitoring network was designed based on the wells in the
area with the optimization method developed in this study. The
optimization model consists of two objective functions to
maximize the Nash Sutcliffe coefficient and to minimize the
costs simultaneously, which was defined as one target function
by applying the weighting factor W. Genetic algorithm was
used to solve the optimization model. The results showed that
the finding of the optimal value depends on the value of the
weight coefficient (W). Therefore, the best value of W is
selected according to an acceptable trade-off between cost and
spatial distribution of wells in the area. To choose the best
solution, PBIAS, RMSE, and regression coefficients were used
in which their values were acceptable in this study. Also, the
higher the average optimal TDS values than the average
observed TDS values indicated that the optimal network could
provide groundwater quality data for more polluted areas. The
method presented in this study for other pollutants should be
evaluated and validated.
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ME (m) 2.17 ME (m) 0.306
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Table 4- Results obtained for different weights
Aliseo 539 81 oel Cowns gl —F Jgun

The ratio between the number of

Welght_lng NS model selected and all available Object_lve Number of
Coefficient L S Function selected wells
Efficiency (f1) monitoring wells
(w) 2 (N)
(f2)
0.1 0.969 0.496 0.919 302
0.5 0.674 0.110 0.619 67
1 0.600 0.076 0.525 46
1.2 0.596 0.074 0.508 45
1.5 0.570 0.064 0.474 39
1.7 0.539 0.051 0.453 31
0.504 0.041 0.422 25
5 0.475 0.034 0.303 21
10 0.365 0.021 0.152 13
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Table 5- Validation of the model results for w<1
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w PBIAS  RMSE r
0.1 0.795 10.880 0.985
0.5 0.512 36.834 0.793
1 1.584 38.161 0.781
1.2 1.293 38.350 0.776
15 1.507 40.069 0.756
17 1.264 40.961 0.738
2 1.599 42.505 0.716
5 1.394 43.731 0.695
10 1.537 48.097 0.611

Fig. 6- Changes in mean TDS values in quality monitoring wells (s/cm)
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