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Abstract

The aim of this study is to determine the spatial and seasonal variations in
soil salinity along the banks of the Tigris River in relation to climatic elements in
Maysan Governorate, located in southeastern Iraq. To achieve this, descriptive
and quantitative analysis was employed to demonstrate the impact of climatic
elements (solar radiation, temperature, wind speed, rainfall, relative humidity, and
evaporation) on the chemical properties of the studied soils. These properties are
directly and indirectly related to soil salinity, as measured by soil pH, electrical
conductivity (EC), sodium ion (Na+), magnesium ion (Mg2+), calcium ion (Ca2+),
total dissolved solids (TDS), sodium saturation ratio (SAR), and exchangeable
sodium ratio (ESP). Two meteorological stations, Ali Al-Gharbi and Amarah,
were used to represent the geographical areas of the study. The results indicate
that the climatic elements, characterized by their monthly and annual variations,
have a clear impact on the properties of the studied soils. (40) soil samples
were collected from the study area. (20) samples were collected at the end of the
dry season for the months (June — September) of 2024, and (20) samples were
collected at the end of the rainy season for the months (October — May) of the
2024-2025 season. The coordinates of the sample locations were determined
using the GPS system, and the locations were placed on the map of the study
area to produce spatial variation maps for them by relying on spatial analysis
methods in the (Arc-Map) program and also using the spatial modeling tool

(Geostic Wizard) .

The study also revealed that geographical factors (both natural and human)
have a clear impact on the emergence of the problem of soil salinization along

the banks of the Tigris River in Maysan Governorate. These factors include

A



natural elements such as surface geological formations, topography, climatic
characteristics, surface water, soil properties, and natural vegetation, as well as
human elements such as tillage and soil preparation, irrigation methods, drainage,

farming systems, and fertilization.

The study showed that the overall salinity levels of riverbank soils at the end
of the 2024 dry season reached 7.7 dS/m, placing it within the category of
slightly saline soils according to the Russian classification and within the category
of saline—alkali soils according to the US Salinity Laboratory (1954) standard. At
the end of the rainy season, the salinity levels reached 5.5 dS/m, also placing it
within the category of slightly saline soils according to the same classification.
The study also revealed that the rainfall in Maysan Governorate during the 2024-
2025 season contributed to a relative decrease in the salt concentrations of the
Tigris Riverbank soils in this area. This is attributed to the relatively high rainfall
during this period, which reached 102.8 mm at the Amarah station and 101.8

mm at the Ali al-Gharbi station .

It was also found that there are correlations (both direct and inverse) that
varied in strength from very strong to strong, moderate, weak, and very weak
between the climatic elements and the soil characteristics of the studied Maysan
Governorate. The correlation coefficient for electrical conductivity with
temperature was (+0.80), indicating a strong direct relationship, while it was
(+0.84) with wind, also indicating a strong direct relationship. The correlation
between relative humidity and electrical conductivity was (—0.69), indicating a
moderate inverse relationship. Additionally, the correlation for evaporation was

(+0.43), indicating a weak direct relationship during the 2024 dry season.



As for the 2024-2025 rainy season, the correlation coefficient between
temperature and electrical conductivity was (+0.73), which is a strong positive
relationship, while it was (+0.68) with wind, which is a moderate positive
relationship, while it was (-0.55) with rain, which is a moderate negative
relationship. As for the correlation between relative humidity and electrical
conductivity, it was (-0.71), which is a strong negative relationship, in addition to
evaporation, which was (+0.59), which is a moderate positive relationship during

the aforementioned season.
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