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Abstract

Increasing soil salinity is one of the most critical challenges threatening the sustainability of soil resources in arid
regions. This study aimed to classify soil salinity using the Random Forest and Classification and Regression Tree
(CART) algorithms on the Google Earth Engine platform in the Abik Plain. To this end, 172 surface soil samples
were collected and their electrical conductivity (EC) measured. After acquiring Sentinel-2 imagery with cloud
cover less than 10 % and extracting indices such as the Salinity Index (SI), albedo, and digital elevation model
(DEM), two machine learning models were trained to predict EC values. The model outputs were then thresholded
to generate five-class soil salinity maps. The Random Forest model demonstrated superior performance compared
to CART, achieving a higher coefficient of determination (R?) and lower root-mean-square error (RMSE), and
reconstructed spatial salinity patterns with greater accuracy. Although both models were statistically acceptable,
CART exhibited limitations in spatial delineation of low- and medium-salinity classes. These results indicate that
employing advanced machine learning algorithms alongside Google Earth Engine’s cloud processing presents an
efficient approach for soil salinity management and monitoring, which can contribute to sustainable agricultural
development and soil resource conservation.

Keywords: Random Forest, Classification and Regression Tree (CART), Remote Sensing, Soil Salinity, Google
Earth Engine



