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Remote Sensing Applications to Detect Land Cover Change in Al-Aflaj
(Laila) Metropolis in the Riyadh Region for the Period (1984-2023)

Dr. Faten Hamed Ali Nahas ®
Abstract:

The city of Layla and its surrounding areas are experiencing significant
changes in land cover, particularly in vegetation and water bodies, due to the
abundance of groundwater springs. In light of this, the study aims to apply
remote sensing techniques to investigate land cover changes in Layla, the
capital of the Al-Aflaj Governorate in the Riyadh region, and its surrounding
areas. This will be achieved by classifying satellite imagery and using spectral
indices, based on data from the Landsat-5 TM satellite for the years 1984 and
1994, and the Landsat-8-9 OLI satellite for the years 2013 and 2023, to identify
the changes that have occurred in the area. Additionally, the study aims to
analyze the state of vegetation indices (NDVI), built-up areas (NDBI), and
water bodies (NDWI), as well as assess the classification accuracy. The results
revealed the presence of five types of land cover: urban, desert, barren land,
vegetation, and water bodies. The urban cover showed a significant and
continuous increase throughout the study years, expanding from approximately
7.27 kmZ in 1984 to 21.40 km?2 in 2023, representing 2.45% of the total area.
Meanwhile, the vegetation cover started at 5.35 km2 in 1984, the lowest
percentage during the study period, and grew to 10.62 km?2 in 2023,
representing 1.22%. The NDWI index revealed the disappearance of 17 springs
in Al-Aflaj, which indicates a decrease in groundwater levels in the study area.
This is a critical indicator of the water resources status, affecting both
vegetation cover and the local population. This study provides a model for the
role of remote sensing applications in identifying, monitoring, and tracking land
cover changes over nearly forty years.

Key words: Remote Sensing, Spectral Indices, Classification Accuracy, Al-
Aflaj Springs, Kingdom of Saudi Arabia.
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