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Abstract

In recent years, the human and natural sciences have witnessed a radical digital
revolution driven by technological breakthroughs, artificial intelligence, and the big
data revolution. This has compelled various scientific disciplines to reconsider their
theoretical foundations, methodological approaches, and analytical tools. In this
context, geography faces a challenge due to the limitations of its traditional scope
and the risk of marginalization if it continues to confine itself to its classical
functions, such as map-making and describing spatial distributions, without

seriously engaging in digital transformation.

For decades, geography was regarded primarily as a descriptive science
concerned with place and the distribution of natural and human phenomena.
However, digital transformations have forced a redefinition of its role, shifting it
from a purely descriptive discipline to a strategic science that employs advanced
digital tools for analysis, interpretation, and prediction. The integration of
computers, remote sensing technologies, and Geographic Information Systems
(GIS) since the 1980s has marked a qualitative leap toward what 1s called digital
geography. These tools have enabled the collection of massive amounts of spatial
data, their analysis, and their representation in accurate images and maps. This has
opened broad horizons for scientific research and practical applications, particularly
in urban planning, resource management, agriculture, and natural hazard

assessment.

With the emergence of artificial intelligence, geography has entered a second,
more complex and enriched phase known as GeoAl (Geographical Artificial
Intelligence). GeoAl refers to the integration of Machine learning and Deep
learning techniques with spatial databases, allowing the extraction of hidden
patterns and spatial relationships that are otherwise invisible, through automated
processing of satellite and drone imagery, ultimately developing semi-autonomous
geographic information systems capable of prediction and decision-making. This
qualitative leap has positioned artificial intelligence not only as an analytical tool but
as a cognitive and methodological framework that reshapes the essence of spatial

analysis, requiring geographers to reconsider both their theoretical and practical
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tools. It allows the detection of hidden patterns, analysis of complex spatial
relationships, and prediction of future transformations with a speed and accuracy
beyond traditional human capacities. Al is thus no longer a mere supplementary
tool but a knowledge framework that redefines spatial analysis and opens new

horizons for research and decision-making.

These transformations are reflected in pioneering global and local experiments
and applications, highlighting the qualitative shift that geography is experiencing in
the era of artificial intelligence. At the same time, they expose theoretical,
methodological, and ethical challenges that continue to constrain its development,
keeping it confined to the technical dimension without reaching a profound
knowledge revolution that reshapes the relationship between geography and
technology. In this context, the role of the geographer becomes pivotal—not
merely as a map producer or data analyst, but as a knowledge mediator capable of
integrating digital approaches with critical spatial analysis, interpreting the outputs
of artificial intelligence, and connecting them to social, economic, and political

contexts.

This article aims to highlight the fundamental transformations that
geography is experiencing in the AI era, focusing on areas requiring
development across various domains, including curricula, scientific
research, digital technologies, and sustainable development, as well as skills
development aligned with labor market needs and knowledge
infrastructure enhancement. Today, what is required is not merely updating
geographical tools or introducing new technologies into curricula but reconfiguring
geography’s role as a strategic science capable of addressing major digital-age
challenges—from climate change and natural resource management to urban
planning and sustainable development. This raises the essential question: Are we
ready to invest in human intellect, technological, and knowledge
infrastructure to make geography a strategic force in the age of Al, rather
than leaving it as a traditional descriptive science at risk of marginalization

or extinction?
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