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The Role of GeoAl Tools in Interpreting the Demographic

Indicators of Iraq’s Population
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Abstract :

This study aims to analyze the demographic transformations in Iraq
using Geographic Artificial Intelligence (Geo-Al) techniques, based on
official time-series data from the Iraqi Ministry of Planning for the period
2017-2024, and validated by the final results of the 2024 General
Population and Housing Census, which recorded a total population of
46,118,793. Aunified geospatial database was developed for 18
governorates, incorporating variables of urban—rural distribution, population
growth, and age structure. The results revealed that urban residents

accounted for 70.17% of the total population compared to 29.83% in rural
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areas, reflecting a pronounced urban transition and widening spatial
inequality in population distribution. Geo—Al modeling indicated that Iraq
has entered the stage of the demographic dividend, as the working—age
population (15-64 years) constituted 60.4% of the total, compared with
35.9% wunder 15 years and 3.6% aged 65 and above. Using
Geographically Weighted Regression (GWR) and K-Means Clustering, the
study identified strong spatial heterogeneity in growth and urbanization
patterns. Results show dense demographic clusters in major urban
centers (Baghdad, Basra, Nineveh) and lower—density dispersions in

peripheral rural governorates.

The findings underscore the potential of Geo—Al as a transformative
analytical tool in population geography, offering data—driven insights for
spatially balanced urban planning and sustainable development policies in

Iraq.
(Introduction and Problem Definition) 4<iall yaady dasiall .
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! Fotheringham, A. Stewart, Chris Brunsdon, and Martin Charlton. Geographically Weighted
Regression: The Analysis of Spatially Varying Relationships. John Wiley & Sons, 2002. DOI:
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1 Fotheringham, A. Stewart, Chris Brunsdon, and Martin Charlton. Geographically Weighted
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2 ESRI. GeoAl: Revolutionizing Spatial Analysis with Artificial Intelligence. ArcGIS Pro
Documentation, 2024. www.esri.com/geoai.

3 Comber, Alexis, Chris Brunsdon, and Emily Green. “Understanding Spatial Variation in

Demographic Change: Applications of Geo—Al to the 2021 Census of India.” Applied Spatial
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Analysis and Policy, vol. 15, no. 4, 2022, pp. 1059-1077. DOI:10.1007/s12061-022-
09462-1.

1 Anselin, Luc. “Local Indicators of Spatial Association—LISA.” Geographical Analysis, vol.
27, no. 2, 1995, pp. 93-115. DOI:10.1111/j.1538-4632.1995.tb00338.x.

2 Everitt, Brian S. Cluster Analysis. 4th ed., Edward Arnold, 2001.
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