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Abstract:-

This study aimed to identify and classify the morphological and
environmental changes that have occurred in the soil within the area
located between Saglawiyah and Abu Ghraib in Al-Anbar
Governorate, western lrag—specifically northwest of Fallujah city,
along the banks of the Euphrates River. The study area is bordered by
the Japanese Bridge to the west, Al-Karma District to the east, Lake
Tharthar to the north, and Fallujah to the south, with a total area of
approximately 160.9 km2. The study covers the period from 1994 to
2024 and relies on remote sensing techniques and a set of advanced
spectral indices .Satellite imagery from (Landsat 5 and Landsat 8) was
used, along with multiple spectral indices, including the (Normalized
Difference Vegetation Index (NDVI), Soil-Adjusted Vegetation Index
(SAVI), Water Index (WI)K Normalized Difference Moisture Index
(NDMI) Crust Index (CI), Salinity Index (SI), and Bare Soil Index
(BIl). The objective was to correlate these indices with the existing
physiographic units within the study area .The results revealed a
notable decline in dense and medium vegetation cover, accompanied
by an expansion of bare and dry soil. Based on NDVI, bare soil areas
increased by (5.94%) , indicating (environmental degradation and
advancing desertification) . Additionally, there was a clear rise in
salinity levels and drought indicators .The study area was classified
into three categories based on biological soil crusts. The first category,
(very weak crust), occupied (63.6 km?) in 1994 and decreased to 60.2
km? in 2024, reflecting a change of (-5.35%) (a reduction of 3.4 km?).
The third category, moderate crust, increased from 39 kmz2 in 1994 to
41.9 km? in 2024, representing a (6.15% increase) (a gain of 2.9 km?) .
Spatial analyses revealed varying degrees of environmental
degradation across different locations, highlighting the combined
effects of climatic changes and continuous human activities .The study
underscores the importance of spectral indices as effective tools for
long-term monitoring of environmental changes. The findings point to
increasing dryness and reduced soil moisture, with the 14.23% decline

ISSN: 2537-0839 elSSN : 2537-088X



Fo¥0 ST (10) £ - (4) g0 « Al i) il pll G st il

in semi-arid soils indicating a shift toward more arid conditions,
driven by climate change and anthropogenic pressures such as
agriculture and overgrazing .The study recommends adopting
comprehensive policies for natural resource management and land
restoration, aiming to strike a balance between agricultural
development and ecosystem preservation, especially in ecologically
fragile regions. It also emphasizes the vital role of remote sensing
technologies in tracking and understanding long-term environmental
dynamics, and calls for urgent implementation of effective strategies
to combat environmental degradation.

Keywords: Spectral indices, Remote sensing, Spatial modeling.
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