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Abstract

The absence of an integrated national digital atlas in Libya poses a clear
challenge to the standardization and utilization of spatial data in support of
planning, development, and decision-making. This situation stems from the
reliance of local applications on fragmented databases and traditional
mapping systems that lack integration and the capacity for continuous
updating. Consequently, there is a pressing need to design and build a
digital atlas model based on specific digital components—encompassing
natural, administrative, demographic, economic, and environmental models,
as well as satellite imagery and infrastructure data—supported by a unified
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geographic database and an interactive digital platform for efficient map
production and information management.

Digital models, geographic databases, and digital platforms constitute a vital
foundation for developing an integrated national atlas for Libya. This is
achieved through the creation of a national digital system capable of
managing spatial data and producing digital maps—thereby supporting both
spatial planning and decision-making. Indeed, digital modeling has
demonstrated high efficiency in enhancing spatial analysis, natural resource
management, and the monitoring of spatial changes, in addition to
facilitating the development of spatial indicators for regional planning and
sustainable development.

The digital atlas constitutes a component of Libya's national geographic
information infrastructure. Results indicate that the proposed model
provides a flexible, updatable information system capable of managing
geographic data and producing thematic maps, while enhancing access to
spatial information and improving spatial analysis and decision-making
processes. Evidence of this is found in the following facts regarding the
digital atlas and thematic maps in Libya:

1- Spatial disparity in population distribution, characterized by a
concentration of people in the north and a demographic void in the south.

2- Resource-linked economic concentration; the distribution of oil resources
is confined to the "Oil Crescent," while ports control exports. This
underscores the unbalanced nature of the Libyan economy, which is
restricted to specific geographic locations.

3- Climate acts as a structural factor explaining, in part, the population
concentration in the north—where the climate is temperate—and the low
population density in the south, which is dominated by a desert climate.

4- Weak internal spatial integration between regions; transportation
networks and services are concentrated along the coast, with limited
infrastructural connectivity between the coast and the desert hinterland. This
disparity in geographic connectivity negatively impacts spatial development
trajectories.

The originality of this research lies in presenting an integrated model that
combines modeling, a digital platform, and the production of thematic maps.
This provides a reliable scientific basis for updating the atlas and supports
pathways toward digital transformation and sustainable spatial development
in Libya. Therefore, the proposed model should be adopted as the
foundational building block for the Libyan atlas; efforts should be made to
link it with state institutions-serving as data sources-and to establish unified
policies for spatial information exchange. Furthermore, the expanded use of

2026 et s . pualdd) Alaal) (414) Godadl g gl 2and) o (pulds B Alaa



Ll 8 A g gall Jail A1) il g ha gl) ulbd b 73 g0l prasl

artificial intelligence, remote sensing, and big data should be pursued to
foster digital transformation and achieve sustainable development.
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