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Abstract:

This study aims to monitor and analyze urban change within the Hail Emirate Center area during 2015—
2025 using nighttime light data derived from the VIIRS sensor and Geographic Information Systems
techniques. The study highlights the importance of employing satellite-based data to observe spatial
and urban transformations, particularly in administrative areas that include centers and settlements
with varying levels of growth, services, and human activities. This aligns with Saudi Vision 2030
objectives related to sustainable urban planning and efficient management of cities and urban centers.
The research relied on temporal analysis of nighttime light data to measure changes in light intensity
and spatial distribution within the study area, then mapped and analyzed the results using GIS tools.
The findings revealed clear variation in nighttime light patterns during the study period, reflecting
differences in urban expansion, growth directions, and distribution of human activity within the studied
area. The produced maps also showed differences in light-density zones between years, helping
identify active locations of urban growth. The significance of this research lies in supporting urban
planning decisions and improving understanding of the relationship between nighttime light intensity
and urban change in the Hail Emirate Center area, In light of the research findings, the researchers

presented a set of useful and important recommendations.

Keywords: Nighttime Lights, Urban Change, VIIRS, Geographic Information Systems, Hail Emirate
Center Area, Saudi Vision 2030.
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