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Abstract

A spatial comparison was conducted between the north and south of the country, based on
the varia A spatial comparison was conducted between the northern and southern parts of the
country based on the variation in climatic characteristics across its different regions, as they are
subject to two distinct climatic regimes in terms of their properties. This climatic contrast is
reflected in the chemical properties of soils, which also exhibit spatial variation according to the
influence of local climates. Given the vast area of the country, the Nineveh Plain was selected as a
model for northern Iraq, where a transitional steppe climate prevails, while the Samawah Desert
was chosen as a model for southern Iraq, which is dominated by an arid desert climate.

Since soil is a natural phenomenon that requires a long period of time for changes to occur in
its formation and properties, the study relied on data covering a period of 24 years. In addition, 23
soil samples were selected and distributed across the two study areas according to the variation in
soil types within them, based on maps produced by the Geological Survey Authority affiliated with
the Ministry of Industry and Minerals. The study adopted a systematic scientific research approach
to organize climatic characteristics and trace the sequence of their roles, culminating in identifying
their effects on soil formation, the differentiation of its properties, and the variation of these
properties between the plain and the desert as natural outcomes of climatic differences between the
two regions. Statistical and analytical methods were also used to process and analyze climatic data
for both regions and to link changes in climatic data to changes in soil properties, particularly
temperature, as it has the greatest influence on soil activity and chemical reactions, and
consequently on the resulting chemical characteristics of soils in the study areas.

Accordingly, the study concluded that there is a clear variation in the chemical properties of
soils in the two study areas, statistically attributed to differences in temperature rates between them.
The statistical results showed that the environmental setting and its climatic characteristics—
particularly relative temperature—in both the plain and the desert were a main cause of variation in
the proportions of soil components in the two regions and a sufficient reason for differences in the
chemical properties of their soils. The prevailing climatic system in the plain was described as an
ideal climate for the progression of soil chemical processes and the completion of reactions, as well
as being favorable for soil leaching processes and the removal of salts. In contrast, the desert
climate is characterized by environmental stress and irregularity in its climatic processes. High
temperatures and their lack of balance with solar radiation inputs were interpreted as an
environmentally stressful system for soil formation processes and chemical reactions. Moreover,
climatic controls affecting the key elements of the study—such as wind and its role in transporting
soil components, particularly colloidal materials that contribute to soil quality and fertility—
resulted in reduced organic matter content compared to the Nineveh Plain.
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The study, through its results, contributed to clarifying local differences in climatic
characteristics and environmental stress affecting soil formation processes, thereby facilitating the
formulation of appropriate recommendations for managing each region according to its specific
chemical requirements. The benefits of these recommendations are not limited to providing
nutrients for agricultural crops alone.

Keywords: Temperature, Relative Humidity, Chemical Properties, Nineveh Plain, Samawah
Desert.
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