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Abstract

Increasing urbanization has led to significant development in a number of urban areas, and changes in land use structure due to the
rapid expansion of urban areas have been significant. At the same time, the population and area of Urmia city have also increased
several times during the last few decades. Accordingly, in the present research, the temporal and spatial patterns of the physical
development of Urmia city during the last two decades have been studied. Our research has been done in two basic phases. First,
using Landsat images and support vector machine (SVM) algorithm, land use maps were extracted in the three years of 2003, 2013
and 2023, and in the next phase, trends are analyzed and population impact is calculated using Holdern’s model. The results have
shown that the area of urban residential land has increased from 4377.2 hectares in 2003 to 5895.7 hectares in 2013 and 6573
hectares in 2023 and many lands have been added to the city border. Analyzes have indicated the expansion of the city in different
directions, especially towards the west and north, which is strongly associated with the expansion of informal settlements and the
integration of villages into the urban texture. Furthermore, the results show that in the first ten years of the period, 88% of the city's
expansion was due to population growth, which decreased to 78% in the second ten years. The results of the research show that in
general, the physical development of Urmia city is sprawl and various factors such as land use change, population growth and
marginalization have contributed to it.

Keywords: Urbanization, Urban expansion, Land use, Landsat, Urmia.
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