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Abstract :

Soil is one of the most important and indispensable natural resources after water
and air, as it represents the medium in which living organisms live. This resource
has been subjected to degradation, leading to its disruption. One of the most
significant problems it has faced is salinity, particularly in arid and semi-arid
regions. Therefore, many geographers have focused on it under the field of soil
geography. This study included a comprehensive and integrated research
methodology and a geographical analysis of the most important natural and
human factors that directly and indirectly affect the physical and chemical
properties of soil. This was achieved by collecting 48 soil samples at two depths
(0-30 cm and 30-60 cm). The results of the laboratory analysis of the soil
samples revealed a clear variation in soil properties. The values of the physical
soil properties, including soil temperature, soil texture, apparent and true density,
porosity, infiltration rate, saturated water conductivity, and soil structure, varied
considerably. Similarly, the values of the chemical properties, such as electrical
conductivity (EC), pH, and the presence of positive ions (sodium, calcium,
magnesium, and potassium) and negative ions (chloride, sulfate, calcium
carbonate, and calcium sulfate), also varied. This variation even extended to the
same location. Following laboratory analysis of the physical and chemical
properties of the salinity—affected soil, the study developed a spatial model
illustrating its presence in the study area, based on classification criteria adopted
by the US Department of Agriculture. The study also relied on geographic
information systems, spatial analysis methods, and statistical analysis to produce
digital maps showing the spatial variation of salinity, alkalinity, and sod levels,

and classifying the soil into saline, saline-sodic, and sodic soils according to
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internationally recognized boundaries. The results showed a clear spatial
variation in the distribution of salts related to topographic factors, groundwater
levels, leaching processes, drainage patterns, and human factors represented by
the methods used to cultivate the soil. The results of the spatial model showed
that the depressions and basins recorded the highest values for electrical
conductivity and exchangeable sodium, while the values were relatively lower in
the shoulders and well-drained areas. The study confirms the importance of
spatial modeling as an effective tool for diagnosing salinity degradation,
supporting sustainable soil management decisions, and determining soil
suitability for future agricultural investment. The study concluded that the
moderately alkaline soil, which constitutes 0.88% of the area, is suitable for
cultivating some salt-tolerant crops such as barley, alfalfa, and sunflowers. The
medium alkaline and saline—sodium soils constitute 90.16% of the total area of
the study region and are suitable for reclamation conditions before agricultural
expansion, as they can be used to cultivate barley, cotton, alfalfa, and some
salt-tolerant forage crops. In contrast, the highly alkaline and sodic soils, which
constitute 9% of the area, are unsuitable for crop cultivation, except for some
highly salt-tolerant forage crops, and even then, only after very extensive

reclamation work that farmers in the study region cannot undertake.
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