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Spatiotemporal Analysis og Vegetation Dynamic in Adila Locality, Sudan, from
2000 to 2025 Using the Normalized Diffrence Vegetation Index (NDVI)

Abstract

This study aimed to analyze the dynamics of vegetation cover in Adila Locality,
Sudan, during the period 2000-2025 using Remote Sensing (RS) and Geographic
Information Systems (GIS) techniques. The study was conducted in the context of
recurrent climate variability and human activities, particularly overgrazing and
agricultural expansion, which have contributed to significant spatial and temporal
changes in the density and distribution of vegetation cover. A quantitative analytical
approach was adopted through the processing and analysis of Landsat satellite imagery
acquired for the years 2000, 2005, 2010, 2015, 2020, and 2025 using ArcGIS 10.7. The
Normalized Difference Vegetation Index (NDVI) was applied to assess and monitor
spatial and temporal changes in vegetation cover throughout the study period. The results
revealed an overall improvement in vegetation conditions. The area of bare land
decreased from 1,354.9 km? (34.3%) in 2000 to 809.0 km? (20.5%) in 2025, representing
a reduction of 40.2%. Meanwhile, the area classified as sparse to moderate vegetation
increased by 47.6%, whereas moderate to dense vegetation exhibited the highest growth
rate, reaching 351.1%. Despite this notable improvement, sparse vegetation remained the
dominant land-cover category, reflecting the continued fragility of the ecosystem and its
vulnerability to climate variability and anthropogenic pressures. The study recommends
strengthening natural resource management programs, regulating grazing activities,
expanding land restoration and rehabilitation projects, and implementing continuous
environmental monitoring systems based on Remote Sensing and GIS technologies to
ensure the sustainable management of vegetation cover and mitigate future environmental
degradation.

Keywords: Vegetation Cover; Normalized Difference Vegetation Index (NDVI); Remote
Sensing; Geographic Information Systems (GIS); Landsat; Adila Locality; Sudan.
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