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Abstract:
Background: Iran with an average rainfall of 252 mm, less than one third of the world's

average annual average, is considered as a dry and dry region. Since these areas are the most
important natural source for drinking groundwater, increasing population and agriculture can
be a prelude Pollution of these waters, one of these pollutants is nitrate. Nitrate is the most
common pollutant in groundwater and is an indicator for assessing the quality of groundwater.
This ion can cause methemoglobinemia in infants. The WHO has the maximum authorized
concentration (MCL) of 50 mg / L.

Purpose: The Purpose of this study was to evaluate the distribution of nitrate in the aquifer of
Qazvin plain to determine the status of aquifer contamination with nitrates using GMS and
artificial neural networks.

Method: In order to prepare a quantitative and qualitative model of Qazvin plain aquifer, the
statistics, hydrology and nitrate concentration were collected and analyzed using the GMS
software, the MODFLOW codec and the neural network. After calibration and verifying the
qualitative mathematical model of aquifer in Qazvin plain. In this study, quantitative
scenarios including 5 and 35 percent reduction in rainfall (nutrition) based on precipitation
status of recent years and meteorological studies as well as qualitative scenarios including
increasing the amount of nitrate at 200, 100 and 300 mg / L were investigated regarding the

presence of livestock in the region.

Results: According to the model obtained from the initial concentration of nitrate, it was
determined that nitrate anomalies in the aquifer are not present. In this study, five scenarios in
the aquifer were investigated. The results showed that, if the feeding rate to the aquifer
decreased by 5 and 35%, the expected reduction of 2and 5 mg /L

The concentration of nitrate is after two years. The results of the entry of 100, 200 and 300
mg / L of nitrate into the aquifer are expected to increase by 31, 55 and 100 mg / liter,
respectively, after the two-year period. In the neural network model, due to the use of data on
geographical coordinates and nitrate concentration, It was examined that the RMSE value was
equal to 10.15 and r = 0.46. In this study, the ability of both models to determine the nitrate
concentration was determined.

In the process of using the artificial intelligence network and after comparing the graph of
computational and observational data, a small amount of data was used in the model, but it

was able to predict the concentration of nitrate in the model. Finally, by comparing the results



of both the neural network model and the GMS, both the ability model However, due to the
comparison of RMSE in the two-dimensional array, the RSME is less than the GMS model,
which showed more precision than the model, and because of the RMSE, most of the neural
network was the lack of initial data to enter the model.

Conclusion: In the present study, despite the modeling of the concentration of groundwater or
primary nitrate, there are no abnormal concentrations of nitrate in many aquifers, except in the
northeastern and central aquifers, which is not consistent with drinking water standards in the
country. Therefore, based on the results of model predictions and despite the livestock
industries and industrial settlements located in the plain, the main factor that can affect the
aquifer in terms of nitrate concentration is the release of sewage without control measures in
the absorbent well. Based on the position of the aquifer and according to the prediction of the
model of the pollution route, it is clear that due to the non-virtual wells which exist in addition
to the permissible plain in the plains, and due to the reduction of rainfall that we have seen in
recent years, there is a possibility of over-harvesting, therefore, the underground flow path
Changing the reason why the pollutant is dispersed to other parts of the aquifer.
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