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Abstract

Salt flats are among the
most prominent
geomorphological features and
sedimentary environments found
in arid and semi-arid regions.
They form as a result of the

interaction of climatic,
hydrological, and geological
factors, particularly high

evaporation rates, shallow saline
groundwater, and the
accumulation of dissolved salts on
the earth's surface. Salt flats are
characterized by high soil salinity
and sparse vegetation cover, as
well as the presence of salt crusts
that vary in thickness and
chemical composition depending
on the degree of moisture and the
nature of the deposits.

Given the environmental
and economic importance of salt
flats, remote sensing techniques
and geographic information
systems (GIS) have become
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during the period 2000-2025,
based on the NDWI, NDVI, and
HUE spectral indices. This
variation manifested as an
increase in some species and a
decrease in others, reflecting the
impact of hydrological and
climatic changes on the sabkha
environment in the study area.
The results of the Water
Infrastructure Index (NDWI)
showed a decrease in the area of
waterlogged land by 300.3 km?,
representing a change of 46.24%,
while the area of waterless land
increased by the same amount,
300.3 km?, representing a change
of -67.85%, according to the
equation adopted in the study.
This indicates a decline in water
bodies and an expansion of arid
areas during the study period.
Meanwhile, the Natural
Vegetation ~ Variation  Index
(NDVI) revealed that the main
Increase was concentrated in low-
density vegetation cover, while
other types declined. This means
an increase in the area of salt flats,
which rose by 90.9 km?
representing a change of -
1262.5%. The results of the Salt

primary tools for studying them
and monitoring their spatial and
temporal  changes.  Spectral
indices, such as the Normalized
Water Index (NDWI), the Natural
Vegetation Difference Index
(NDVI), and the Salt Flat Wetness
Index (HUE), contribute to
accurately  determining  the
distribution, moisture content, and
area changes of salt flats. This
provides a spatial database that
helps in assessing the current state
of these environments and
tracking their evolution over time.
The study was divided into three
sections. The first section
addressed the theoretical
framework, while the second
section examined the distribution
of sabkhas (salt flats) according to
spectral indices in the study area
for the period 2000-2025. The
third section analyzed the
percentage change in sabkha areas
according to spectral indices in
the study area for the same period,
in addition to the conclusions and
recommendations.

The study revealed a spatial
and temporal variation in the
distribution of sabkha areas
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Flat Moisture Index (HUE)
showed that the medium-moisture
type experienced the largest
decrease in area, with a change of
-562.6 km?, representing a change
of 78.06%, which is the largest
decrease among all types.
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