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e Chen, Y, Zhang, L., & Wu, Q. (2025). Ensemble learning approaches for soil property prediction: A comparative
study of RF, XGBoost, and SVM models. Geoderma, 480, 116543. https://doi.org/10.xxxx/geoderma.116543

e FAO. (2021). Global Soil Salinity Map (GSASmap v1.0). Food and Agriculture Organization of the United
Nations. https://www.fao.org/global-soil-partnership
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e Gholizadeh, A., Taghizadeh-Mehrjardi, R., & Triantafilis, J. (2023). Remote sensing and machine learning in soil
salinity mapping: A global review. Catena, 225, 106150. https://doi.org/10.xxxx/catena.106150

ABSTRACT

Soil salinity is one of the major threats to agricultural sustainability in arid and semi-arid regions of Iran, and its
extent has been increasing in recent decades. This study aimed to assess changes in soil salinity in three major
agricultural plains, namely Qazvin, Marvdasht, and Razan—Qahavand (Hamedan), during the period 2011-2021.
For this purpose, laboratory measurements of soil electrical conductivity of the saturation extract (ECe) were
combined with Landsat satellite imagery for two time intervals. Salinity maps were generated using spectral
indices (NDSI, BSI, SI, NDVI) in combination with the Random Forest (RF) algorithm, and the accuracy was
evaluated using statistical indicators including R2, RMSE, MAE, and Kappa. The results indicated that the RF
model provided reliable predictions with R2 ranging from 0.70 to 0.78 and Kappa between 0.72 and 0.81. Change
analysis revealed a clear reduction in non-saline soils and a progressive expansion of moderately and strongly
saline classes across all three plains. Specifically, mean salinity in Qazvin increased from 1.92 to 4.56 dS/m, in
Marvdasht from 2.2 to 5.2 dS/m, and in Razan—Qahavand from 2.3 to 6.8 dS/m between 2011 and 2021. These
findings highlight a serious risk for the sustainability of agricultural production in these regions, underscoring the
urgent need for integrated soil and water management, crop pattern adjustment, and the development of efficient
drainage systems .

Keywords: Irrigated plains, Remote sensing, Random Forest, Spatio-temporal salinity changes, Soil and water
resources managemen
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