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Abstract

Background and Objective: Land use changes represent a critical environmental challenge,
significantly impacting natural resources, ecosystems, and hydrological processes. This study
aims to comparatively evaluate the performance of two machine learning algorithms—
Random Forest (RF) and Support Vector Machine (SVM)—for land use mapping and
analyzing temporal changes between 2015 and 2024 in the Samian Watershed, Ardabil
Province, with an approximate area of 4236 kmz2.

Methodology: Satellite imagery from Landsat 8 and 9, along with Sentinel-2, were utilized
within the Google Earth Engine platform for land use classification. The RF and SVM
classifiers were applied to produce land use maps consisting of eight classes: water,
residential, irrigated agriculture, rainfed agriculture, snow, forest, dense rangeland, and sparse
rangeland. Accuracy assessment was conducted using confusion matrices and related
accuracy metrics. Global datasets (Dynamic World and GHSL) were employed for sampling
and model training.

Results and Findings: Comparative analysis revealed that the RF algorithm outperformed
SVM, achieving an overall accuracy and Kappa coefficient exceeding 99%. Significant land
use changes were observed during the study period, including a notable increase in irrigated
agriculture and residential areas, alongside a decrease in rainfed lands, snow cover, and
surface water bodies. Overall, due to its high accuracy and stable performance, RF is
recommended as the superior method for monitoring land use changes within big data
environments such as Google Earth Engine.
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