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Agriculture not only represents the largest user of groundwater resources worldwide but
also exhibits a high dependency on these sources for its economy. Classification methods,
which offer more effective parameters and subsequently more accurate results, have been
considered in various fields, including sustainable agriculture. Discriminant analysis
models, compared to modern methods, are more complex, accurate, and efficient. In the
current study, the infiltration potential areas in Khomein, Shazand, Azna, Aligudarz, and
Durood areas (Marboreh watershed) were investigated using the mixture discriminant
analysis (MDA) model. For this purpose, infiltration samples obtained through the double-
ring test, along with environment-affecting layers for infiltration, were prepared and
introduced into R_studio, which was employed for running MDA. Validation indices
(ROC curve, CCI, TSS, Recall, and Precision indices) were used to assess the results.
According to the findings, highly potential infiltration areas accounted for 6.2%, 6.1%,
12.7%, 13.3%, and 15.9% of Shazand, Khomein, Durood, Azna, and Aligodarz,
respectively. Additionally, extremely potential infiltration areas comprised 1.1%, 16.5%,
14.3%, 19.6%, and 10.8% of those respective areas. Most of these regions have sandy soil
texture and Quaternary formations, and are utilized for agriculture and range land
purposes. The accuracy indices obtained, which were 0.89%, 76.66, 0.53%, 0.91%, and
0.73%, confirm the acceptance and excellence of the model's performance. The results of
this study can serve as useful inputs for decision-making by managers and planners
concerning groundwater recharge in alignment with urban and agricultural needs.
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