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Abstract

The aim of the current study is to determine the importance of machine
learning algorithms in detecting land cover changes in the city of Umlyj
from 2000 AD to 2024 AD. The problem of the study represented by the
main question: How is urban area change detected using machine learning
algorithms in the city of Umluj? The researcher used the analytical approach,
the comparative causal approach, and the spatial analysis approach, and
relied on the use of support vector machine algorithm. The study found out
that the more training samples, the more accurate the evaluation results.
Kappa coefficient for 2000 was approximately 0.62 for 32 evaluation points,
and approximately 0.64 for 100 evaluation points. In 2024, urban and
vegetation areas increased, contributing to an increase in training samples for
both classes and, with them, an increase in accuracy. Kappa coefficient for
32 evaluation points reached 0.79, and for 100 evaluation points, it reached
0.81. The study also revealed that the change occurred through the change
detection technique, lands were 66.4% unchanged. Year 2024 AD witnessed
a change in land cover, as vacant lands decreased by a decrease of 23 km2,
rock type decreased by about 17 km2, areas of urban area type increased by
about 36 km2, and the area of plant type increased by about 4 km2
compared to year 2000 AD. The study recommends leveraging machine
learning techniques to classify land covers for their effective role in
decision-making in urban planning and environmental development.

Keywords: Artificial Intelligence, Machine Learning, Classification,
Umluj, Geographic Information Systems, Land Cover
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