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Spatial Simulation of Urban Expansion Using Artificial
Intelligence in GIS: Erbil plain district as a model

Omar Abdullah Dr. Layth Hassan Rayan Ghazi
Ismaeel Omar Thannoun
Assistant Prof. Assistant Prof. Assistant Prof.
Abstract:

The phenomenon of urban spatial expansion at the expense of
agricultural lands is increasing day by day. Although urban areas
represent only a small part of the Earth's surface, their rapid expansion
has led to significant changes in the natural landscape and the
irreversible loss of fertile lands. These lands are considered a national
asset that, if properly utilized, can contribute to the country's
prosperity. On the other hand, continuous population growth has been
a driving force behind urban expansion at the expense of agricultural
lands, a phenomenon observed worldwide, particularly in developing
countries. It is expected that the urban population will exceed 60% by
2030, with 90% of the increase occurring in developing countries,
according to the United Nations projections.

This research aims to address a significant problem derived from
the following questions: "What are the future scenarios for urban
spatial expansion in the Sahl Erbil District while considering the
sustainability of agricultural lands? And do these scenarios vary at the
level of urban nuclei within the district?", The current study utilizes
GIS in the process of future spatial simulation of urban spatial
expansion at the expense of agricultural lands in the Sahl Erbil
District. The objective is to identify potential future scenarios for the
desired expansion until 2029 using the Artificial Neural Network
(ANN) model within the GeoSOS software in GIS.

The research has reached several conclusions, most notably that
the spatial scenarios generated by the ANN-CA simulation model
indicate an estimated increase rate of urban land of about 27 km?2 by
2029. If the urban spatial expansion continues at the expected pace,
the high suitability class for urban expansion in the Sahl Erbil District
would be sufficient to accommodate urban land for another 60 years
while considering the sustainability of all agricultural crops.
Furthermore, it would accommodate urban land for approximately 90
more years if the sustainability of lands is committed solely to
strategic crop cultivation.
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