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Abstract

This study aims to describe and analyze the current environmental
conditions of Babylon Governorate for the year 2025 by employing
spectral analysis of Landsat-8 satellite data within a GIS environment.
Several spectral indices were derived, including NDVI, NDBI, NDMI,
MNDWI, BSI, and Land Surface Temperature (LST), in addition to

topographic analysis based on a Digital Elevation Model (DEM).

The results reveal clear spatial variability in environmental characteristics

strongly associated with surface water resources, particularly the
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Euphrates River and Al-Hilla River. Higher vegetation density and
moisture values were concentrated near watercourses, whereas higher
soil brightness and surface temperature values characterized the eastern
and southeastern parts of the governorate. Urban expansion was found to
be spatially concentrated in the central urban areas, surrounded by
agricultural lands with low spectral reflectance. The study demonstrates
the effectiveness of spectral analysis and cartographic representation in
accurately describing current environmental patterns and supporting

environmental planning and resource management.
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