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Applying artificial intelligence in geographic studies: A systematic revie
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Abstract

This comprehensive literature review examines the transformative role of Artificial Intelligence (

Al) in contemporary geographical studies, which has given rise to the burgeoning subfield of Ge

ospatial Artificial Intelligence (GeoAl). The paper traces the historical evolution of this domain,

from the initial integrations of Al with Geographic Information Systems (GIS) and Remote Sensi

ng to advanced deep learning and geo-foundation models. It analyzes the pivotal applications of

Al across various branches of geography, including human geography (urban, population, and be
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havioral studies), physical geography (environmental monitoring, disaster management, and eart
h sciences), and cartography. The review also highlights the Arabic context, exploring the linguis
tic and cultural challenges and the efforts to develop Al models tailored to the region's specificity
. Furthermore, the paper critically discusses the technical (e.g., explainability, interoperability) a
nd ethical (e.g., privacy, bias, digital divide) challenges facing the field. Finally, it looks toward f
uture prospects, focusing on explainable Al (XAl), geo-foundation models, and the importance o
f maintaining the human expert in the analysis loop, aiming to foster a deeper and more equitable
understanding of our world.

Keywords: Geospatial Artificial Intelligence (GeoAl), Geographic Information Systems (GIS),
Deep Learning, Disaster Management, Explainable Al (XAl).
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