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Predicting Qanats Water Flow of Mashhad-Chenaran Plain Using the
Random Forest Algorithm

H. Noor!, M. Rostami Khalaj'and A. Dastran;’
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Qanat discharge depends on several factors, and due to the complexity and nonlinear relationships
between factors, machine learning algorithms such as random forest can be used appropriately in modeling
qanat discharge. In this regard, the present study was designed to determine the accuracy of the random
forest algorithm in estimating the discharge of ganats in the Mashhad-Chenaran plain. For this purpose,
data from 78 qanats in the Mashhad-Chenaran aquifer were used. Of these, 70% were used for training and
30% of the data were used for testing the random forest model in the R software environment. The results
of determining the importance of factors affecting the discharge of qanats in the Mashhad-Chenaran aquifer
showed that the most important factors in the discharge of qanats in the Mashhad-Chenaran plain are the
characteristics of the type and geometry of the ganat (qanat length and depth of the mother well) and the
specific water permeability coefficient. Finally, the results of the assessment of the accuracy of the random
forest algorithm in estimating the water yield of the Mashhad-Chenaran aquifer qanats showed that the
random forest model has acceptable accuracy with R2 of 0.91 and 0.85 in the training and evaluation stages,
respectively, and also the Nash-Sutcliffe coefficient of 0.83 and 0.76 for these two stages. Using the RF
model created in this study, the impact of different qanat discharge scenarios, such as increasing the length
and depth of the well head, on the qanat discharge can be simulated before any costs.
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