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Soil organic carbon, a key factor in soil stability and fertility, is considered one of the
major environmental challenges in the context of climate change. The aim of this study
was to determine the zonation of soil organic carbon in the Gonbad paired watershed,
Hamedan Province. In this research, meteorological, soil science, erosion, and
sedimentation data from the Gonbad watershed were used, including information from
49 soil profiles in the 0-15 cm soil layer. After data collection, normality tests (Shapiro-
Wilk a test < 0.05) and variance homogeneity tests were conducted. The relationship
between independent variables and organic carbon content was analyzed using Pearson's
linear correlation in SAS software. Additionally, to identify the most influential
independent variables, multivariate analysis and principal component analysis (PCA)
were performed using XLStat 2.1 software. To determine the distribution and quantity
of soil organic carbon in the Gonbad representative watershed, modeling was conducted
using machine learning algorithms, including the support vector machine (SVM) and
random forest (RF) models, in R software. The results showed that 78.18% of soil
organic carbon variations depended on four components. Clay content and nitrogen
percentage were identified as the most influential variables, with the first component
(clay content) explaining 34% of the variations and the second component (nitrogen)
accounting for 18%. According to the results from the implementation of the SVM and
RF models, the SVM model, with a CE factor of 0.86 and an RMSE of 0.05 in the test
stage, proved to be the most accurate model in this study.
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