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Abstract:

This study aims to conduct a comparative cartographic analysis of Iraq’s population
distribution by comparing traditional population estimation methods with Geo-
Artificial Intelligence (Geo-Al) techniques for the period 2015-2030. The research
utilized population data from the Central Statistical Organization of Iraq and the
World Pop database in raster format within the Google Earth Engine platform for the
years 2015-2024 to assess the spatio-temporal accuracy between the two sources.
Population distribution for the years 2025-2030 was then predicted using population
databases from the Food and Agriculture Organization (FAQ) and a linear regression
model, while applying machine learning techniques to explore relationships between
population density and several geographic variables such as land cover, road
networks, elevation, and distance from urban centers.
The accuracy of both approaches was evaluated using statistical indicators including
numerical difference, relative difference, mean absolute error (MAE), and correlation
coefficient (r). The study employed the Dasymetric Mapping technique to redistribute
population data at a pixel resolution of 100x100 meters, achieving a more realistic
spatial representation. The results revealed that the World Pop estimates exhibit
higher spatial accuracy compared to the official census data, while the predictive
modeling indicated a continuing population growth trend with noticeable
concentration in the central and southern governorates. The study highlights the
importance of integrating Geo-Al techniques with statistical models to enhance the
quality of population analysis and support sustainable spatial planning in Irag.
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