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Abstract

Groundwater reservoirs, unlike surface reservoirs, are safe and maintenance-free, and if managed properly
they can be considered the most valuable water resources. Nitrate is one of the most common and significant
non-point pollutants of water resources. A primary source of nitrate contamination is agricultural activities and
the use of nitrogenous fertilizers. Due to the prevalence of agricultural operations in the counties of Ardabil, Nir,
and Namin, the nitrate concentration in the water resources of these areas was investigated. To this end, a total of
612 samples were collected from 51 village drinking-water wells over the course of one year, with sampling
repeated three times in each season. Nitrate concentrations were measured by spectrophotometry in the Soil
Chemistry Laboratory at Mohaghegh Ardabili University, enabling the assessment of seasonal and temporal
variation. After confirming data normality in SPSS, the results were imported into ArcGIS, and nitrate
interpolation was performed using the inverse-distance weighting (IDW) geostatistical method chosen for its
minimal root-mean-square error (RMSE) compared to kriging, general estimator, radial basis function, and local
estimator methods. The findings indicate that, relative to drinking-water standards, nitrate levels in parts of the
study area exceed permissible limits, and these levels vary by season. Nitrate concentrations above 50 ppm
occurred over 99.69 %, 98.88 %, 67.65 %, and 53.95 % of the study area in spring, summer, autumn, and winter,
respectively. Peak concentrations approximately 481 ppm in spring and 454 ppm in summer coincide with the
main agricultural growing seasons. This elevated nitrate is attributed to intensive farming practices and the
excessive use of both chemical and manure fertilizers. Based on these measurements, the drinking-water quality
in the region particularly during spring and summer does not meet established standards.
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