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Remote sensing plays a crucial role in the identification and classification of saline soils. This
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EXTENDED ABSTRACT

Introduction

Soil salinity is one of the major causes of land degradation in arid and semi-arid regions, negatively
impacting agricultural productivity. Remote sensing and satellite imagery are essential tools for monitoring
soil salinity, as image classification techniques enable the accurate identification and detection of saline areas.
Bavi County, located in Khuzestan Province is a key agricultural region, making soil salinity assessment
crucial for farmers to adopt sustainable soil and water management practices and prevent crop yield reduction.

This study aims to create a digital map of surface soil salinity using supervised classification algorithms.

Methodology

First, 350 soil samples were collected from a depth of 0-10 cm using conditioned Latin hypercube
sampling. In the laboratory, electrical conductivity (EC) was measured in a 1:2 soil-to-water extract to
determine soil salinity. Environmental variables were derived from remote sensing indices based on satellite
imagery and topographic features extracted from a digital elevation model (DEM). Principal Component
Analysis (PCA) was applied to reduce data dimensionality and enhance interpretability. Initially, 80% of the
data were used for training, and 20% for model validation. To evaluate the impact of sample size on algorithm
performance, an alternative split of 70% training and 30% testing was also applied. For soil salinity
classification, both pixel-based supervised methods (Maximum Likelihood, Minimum Distance, Decision
Tree, Random Forest, Artificial Neural Network, and Spectral Angle Mapper) and object-based approaches
(K-Nearest Neighbors and Support Vector Machine) were employed. Model performance was assessed using

overall accuracy and the Kappa coefficient.

Results and Discussion

Field data analysis revealed an average EC of 28.51 dS/m, indicating an extremely soil saline class. PCA
results showed that the first six principal components (PC1-PC6), with eigenvalues greater than one and
cumulative variance exceeding 91%, contained the most significant information for classification. Key
environmental variables influencing salinity detection included the Brightness Index (Bl), Vegetation Soil
Salinity Index (VSSI), Difference Vegetation Index (DVI), and Green Normalized Difference Vegetation
Index (GNDVI), all of which exhibited high factor loadings (0.99). After selecting the optimal components,
these were compiled into a multi-band data_set for supervised classification. The results indicated that a
reduction in the number of training samples decreased classification accuracy. Among the classification
methods, the object-based Support Vector Machine (SVM) and pixel-based Random Forest (RF) achieved the
highest accuracy in distinguishing salinity classes. In contrast, the Spectral Angle Mapper (SAM) algorithm
performed the poorest in detecting soil salinity. The SVM-derived salinity map revealed that most of the study
area falls under the extremely saline class (greater than 16 dS/m), highlighting the critical salinity status of the
region. The widespread distribution of extreme salinity may be attributed to anthropogenic activities (e.qg.,
irrigation with saline water) and natural factors (e.g., drought). Visual assessment indicated that severely saline

soils were predominantly located in the western part of the study area.

Conclusion

This study demonstrated that integrating remote sensing data and topographic variables with advanced
classification methods, particularly object-based approaches, provide an effective tool for monitoring soil
salinity in arid regions. The resulting salinity maps can support soil and land management in affected areas.
Implementing management strategies such as cultivating salt-tolerant crops, improving drainage systems in
highly saline zones, and continuous monitoring using updated maps can contribute to soil conservation and

mitigate land degradation.
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1. Dark Object Subtraction
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Allbed and Kumar, 2013
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. Principal Component Analysis
. Eigenvalues

. Varimax

. Factor Loading

. Rotated Component Matrix

. Digital Numbers

. Minimum Distance

. Decision Tree

. Spectral Angel Mapping
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1. Segmentation

2. K-Nearest Neighbours
3. Hyperplane

4. Margin

5. Radial Basis Function
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" Lilliefors Significance Correction

1. Confusion Matrix

2. Overall Accuracy

3. Kappa Coefficient

4. Kolmogorov-Smirnov
5. Shapiro-Wilk
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