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ABSTRACT

The Upper Nile Valley, particularly the sector between Beni Suef and Minya, has experienced notable
spatial and urban changes in recent decades, largely driven by the expansion of national and regional
road networks. These changes have generated unbalanced urban patterns. This study examines the
spatial and developmental impacts of road networks, aiming to classify urban centers using measurable
indicators that capture social, demographic, spatial, economic, and transport dimensions. The research
problem lies in understanding the reciprocal relationship between roads and urban development, and its
role in shaping the classification of centers. This is especially important given the absence of analytical
models integrating both spatial and developmental features of urban growth. Accordingly, the study
proposes a classification framework that reflects the diverse impacts of road networks, while offering a
guantitative tool to guide decision-makers toward balanced and sustainable development policies. The
methodology combines Geographic Information Systems (GIS), Remote Sensing (RS), and statistical
analysis. Five temporal stages (1986, 1996, 2006, 2017, and 2020) are analyzed through developmental
indicators to trace urban patterns and their evolution. Results revealed several typologies: centers with
high development density and strong connectivity, centers with unbalanced expansion linked to weak
connectivity, and emerging centers representing future planning priorities. The findings emphasize that
the relationship between transport and development is nonlinear and varies across time and space.
Therefore, uniform policies are inadequate. The study recommends integrating road network planning
into sustainable development strategies, applying quantitative tools to re-prioritize growth, and
strengthening institutional coordination between planning and implementation.
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