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Abstract

Soil salinity is a primary cause of desertification and environmental degradation worldwide. This study aims to
investigate the effectiveness of supervised and unsupervised classification methods for creating soil surface salinity
maps in Bavi County, located in the center of Khuzestan Province. To achieve this, 350 samples were taken from a
depth of 0-10 cm of soil using the conditioned Latin Hypercube Sampling (cLHS) method. Then, a set of spectral
indices was extracted as auxiliary variables from Landsat-9 image of region. Principal component analysis (PCA) was
then performed on these variables to reduce data volume. Both unsupervised (K-Means and ISODATA) and
supervised (Maximum Likelihood, Artificial Neural Network, Random Forest, and Support Vector Machine)
classification methods were employed to prepare the soil salinity maps. The results of the PCA transformation
indicated that the images of the primary components (PC1-PC5), which contained maximum information and minimal
noise, were suitable for classification. The classification results revealed that the Support Vector Machine algorithm
performed best among the supervised methods, while the ISODATA algorithm exhibited the weakest performance in
classifying soil salinity in the region. An analysis of the salinity map generated using the Support Vector Machine
algorithm revealed that most soils in the area fell into the very severe salinity class (greater than 16 dS/m), primarily
located in the western regions of Bavi County.

Keywords: Soil Salinity, Auxiliary Variables, Principal Component Analysis, Classification, Bavi County.



