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Abstract

This research aims to analyze and model the urban expansion of Kirkuk city from 1977 to
2046, using Geographic Information Systems (GIS) and remote sensing techniques,
specifically the Markov chain model coupled to automated cells (CA-Markov). The study
relied on multi-date satellite imagery captured by the American Landsat satellite for the
years 1977, 1997, and 2026. This imagery was analyzed and processed using ArcMap
software to produce land use and land cover maps. Land cover was classified into three
categories: barren or abandoned land, green or cultivated land, and the built-up area. The
spatial change between the different time periods was then analyzed. The research relied
on the Markov model to extract the probability transition matrix between land cover
classes, while automated cells were used to simulate the spatial dimension of urban
expansion based on the principle of spatial adjacency and suitability maps. The results of
the CA-Markov model resulted in the possibility of predicting the future urban expansion
of Kirkuk city up to the year 2046 with an acceptable degree of spatial accuracy, which
reinforces the importance of spatial modeling in supporting sustainable urban planning
and spatial decision-making.

Keywords: Spatial modeling, spatial expansion, urban planning, simulation
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