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Article Info Abstract
The parameters sodium adsorption ratio (SAR), total hardness (TH), and residual
Research Article sodium carbonate (RSC) play a vital role in agricultural activities, but their
measurement requires specialized equipment and considerable time. The aim of
Received: August 05, 2025 this study was to predict SAR, TH, and RSC values based on measured electrical

conductivity (EC) and pH using different Machine Learning algorithms. For this
Accepted: November 01, 2025 purpose, seven algorithms including Decision Tree, K-Nearest Neighbors
(KNN), Support Vector Machine (SVM), Cubist, Random Forest, Super
Keywords: Model performance, | earning, and XGBoost were examined. In this study, data from 132 water
Model validation, Irrigation :
e el samples with laboratory-measured EC, pH, _SAR_, RSC and TH values were_us_ed.
Results showed that the use of Super Learning significantly improved prediction
Corresponding author's email: ~ accuracy compared to the other algorithms. Specifically, the R? values obtained
mtazeh@ardakan.ac.ir using both EC and pH simultaneously for predicting TH, RSC, and SAR were
0.91, 0.88, and 0.68, respectively, which were higher than those of other methods.
Using EC alone yielded R2 values of 0.87 for TH, 0.86 for RSC, and 0.73 for
SAR, while using pH alone reduced the R2 values to 0.12, 0.11, and 0.9,
respectively. The findings of the present study indicate that with simple EC and
pH measurements combined with machine learning algorithms, especially Super
Learning, it is possible to accurately predict TH, RSC, and SAR parameters,
thereby reducing costs and enabling faster decision-making in water resources
management.
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(SL=Super Learning, EGB=Extreme Gradient Boosting, RF=Random Forest, C=Cubist, SVR=Support Vector Regression, K-NN=K-Nearest

Neighbors, DT=Decision Tree)
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