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Abstract

One of the most essential pieces of information required by natural
resource managers and decision-makers is land-use maps. The use of
satellite data is one of the fastest and most cost-effective methods for
producing land-use maps, the value, applicability, and effectiveness
of which depend on their accuracy. Considering that various
classification algorithms exist; this study examined their performance
in supervised classification for land-use mapping. For this purpose,
Landsat-9 satellite images of the Golpayegan basin were acquired in
2024. After applying the necessary corrections, the images were
processed and classified using six algorithms: Maximum Likelihood,
Minimum Distance to Mean, Mahalanobis Distance, Spectral Angle
Mapper, Support Vector Machine, and Parallelepiped. Ground truth
data were used to determine the classification accuracy of the
generated maps. The results showed that the Support Vector Machine
(SVM) method achieved the highest accuracy, with an overall
accuracy of 94.0% and a Kappa coefficient of 0.85. The other
algorithms ranked as follows, with their corresponding overall
accuracies and Kappa coefficients: Mahalanobis Distance (89.97%
and 0.76), Maximum Likelihood (86.82% and 0.71), Minimum
Distance (84.85% and 0.66), Spectral Angle Mapper (62.48% and
0.37), and Parallelepiped (29.46% and 0.18).These findings indicate
that selecting an appropriate algorithm not only directly affects the
accuracy of class differentiation but also plays a critical role in precise
land monitoring, optimal land management, and natural resource
planning. Advanced algorithms such as Support Vector Machine
allow for the production of accurate and reliable maps, whereas lower-
accuracy algorithms are generally more suitable for preliminary
analyses.

Key Words:
Supervised Classification, Landsat 9 Satellite, Overall Accuracy,
Kappa Coefficient.
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