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Abstract:

The study aimed to elucidate the spatial and temporal variation of soil salinity in
the tributaries’ banks of the Tigris River in Misan and Basra governorates. To
achieve this, 40 soil samples were collected from the study area, with 20 samples
at the end of the dry season in 2022 and another 20 at the end of the rainy
season in 2023. The coordinates of the sample sites were determined using
GPS, and they were plotted on a map of the study area to generate spatial
variation maps. Geographic Information System (GIS) spatial analysis methods

and the Geostic Wizard spatial modeling tool were employed for this purpose.

The study revealed that the overall soil salinity at the Tigris River tributaries'
banks at the end of the dry season in 2()22 reached 9.2 deciSiemens/m in Misan
and 9.9 deciSiemens/m in Basra. The highest value was recorded at the Tigris
River/South Ali Al-Sharqi site, 10 km southeast, with 16.4 deciSiemens/m, while
the lowest value was at the Tigris River/West Ali Al-Garbi, measuring 5.2
deciSiemens/m . As for the exchangeable sodium percentage (ESP) , the general
rates were 28.98 % in Misan and 27.98 % in Basra. The highest ESP value was
at the Tigris River/South Ali Al-Sharqi site, 10 km southeast, with 43.31%, while
the lowest was at the Tigris River/West Ali Al-Garbi, with 14.31%. The
classification of soil salinity and alkalinity at the end of the dry season in 2022
showed that Misan had non-alkaline saline soil, while Basra had non-alkaline

saline soil.

Regarding the overall soil salinity at the Tigris River tributaries' banks at the
end of the rainy season in 2023, it was 6.9 deciSiemens/m in Misan and 7.6

deciSiemens/m in Basra. The highest value was at the Tigris River/North Al-

A



Amara site, 10 km north, with 10.8 deciSiemens/m, and the lowest was at the
Tigris River/South Ali Al-Gharbi site, measuring 2.3 deciSiemens/m. The
exchangeable sodium percentage (ESP) had general rates of 24.14% in Misan
and 28.48% in Basra. The highest ESP value was at the Tigris River/South Ali
Al-Sharqi site, 10 km southeast, with 55.38%, while the lowest was at the Tigris
River/Al-Amara district center, reaching 1.01%. The soil classification at the end
of the rainy season in 2023 indicated that Misan had both non-alkaline saline
and non-saline non-alkaline soils, while Basra had non—alkaline saline and non-

saline non—alkaline soils.

The study concluded that the rainfall in Misan and Basra during the 2023
season relatively contributed to reducing salt concentrations in the Tigris River
tributaries' banks in this region. This was attributed to the relative abundance of
rainfall during this period. Additionally, the study revealed that both natural and
human factors significantly contributed to the soil salinity issue in the Tigris River
tributaries in Misan and Basra. Natural factors included geological surface
formations, topography, climate, water resources, soil characteristics, and natural
vegetation. Human factors encompassed plowing and soil preparation, irrigation

methods, drainage, fertilization, and land investment systems.
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