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Assist Lect. Nizar Mahmood Mohamed Assist Prof. Dr. Talal Munehel Kareem
College of Education for Human Sciences College of Education for Human Sciences

University of Diyala University of Diyala

™M

Gmal nazarmahmood94@gmail.com

Keywords: Urban Expansion, Agricultural Land, Geographic Artificial Intelligence,
GeoAl, Geographic Information Systems
Summary:

In recent decades, the Al-Huwaydir area has experienced rapid urban expansion,
leading to a significant reduction in agricultural land, which has negatively impacted
agricultural production and environmental balance. This study aims to analyze this
phenomenon by employing Geographic Artificial Intelligence (GeoAl) and
Geographic Information Systems (GIS) to track land use changes over the periods
(2004-2014-2024), in addition to developing a predictive model to forecast urban
expansion trends until 2034.

The study adopts a quantitative analytical approach, utilizing satellite imagery and
spatial data analysis, applying mathematical equations such as percentage change
and Compound Annual Growth Rate (CAGR), and incorporating machine learning
algorithms to build a predictive model for identifying potential future urban
expansion areas. The results indicate that urbanized areas increased by 75.85%
between 2004 and 2024, while agricultural lands decreased by 8.89%. The
predictive model further revealed that urban expansion is projected to continue at
an annual compound growth rate of 2.86%, which may result in further loss of

agricultural lands by 2034 unless sustainable planning measures are implemented.
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The study concludes that unregulated urban expansion poses a significant threat to
agricultural land sustainability, highlighting the urgent need for balanced urban
policies. Accordingly, it recommends protecting vital agricultural zones, encouraging
vertical expansion over horizontal growth, employing GeoAl-based periodic
monitoring systems for spatial changes, and enhancing sustainable urban planning
to ensure a balance between urban development and natural resource conservation.
This research provides an analytical model applicable to other areas facing similar
challenges, contributing to informed decision-making and supporting planners in
formulating development strategies based on precise data and reliable future

projections.



