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Objective: The Water Quality Index (WQI) is a comprehensive metric that
assesses groundwater quality using a set of physical, chemical, biological, and
microbiological parameters. These parameters include magnesium, calcium,
sodium, potassium, chloride, sulfate, nitrate, bicarbonate, electrical
conductivity, total dissolved solids, hardness, and acidity. In this study, WQI
was calculated using seasonal sampling data collected from the cities of Qorveh
and Dehgolan in Kurdistan Province.

Methods: One of the main challenges of the WQI is the large number of
parameters required for its calculation. The innovation of this research lies in
combining statistical methods and artificial neural networks to identify optimal
parameter settings for estimating WQI values. In this study, the correlation
between parameters in water wells was first assessed, and based on this, the
number of independent initial parameters was input into two known artificial
neural network models: Multilayer Perceptron (MLP) and Radial Basis Function
(RBF) as inputs and WQI as the output parameter.

Results: The results indicated that reducing the number of parameters to eight
enabled the neural network model to predict WQI with very high accuracy
(correlation coefficient of 0.996 and RMSE of 7.83). Furthermore, the
Multilayer Perceptron model outperformed the Radial Basis Function model.
Conclusions: The quality of groundwater in Dehgolan is predominantly in the
good to very good range, whereas in Qorveh, water quality declines significantly
from west to east and Southeast, changing from very good to very poor.
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