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Abstract

This study presents a geographical analysis of the physical and chemical properties, as
well as heavy metal concentrations, of agricultural soils in Samarra District. This topic
is of particular significance, as it determines the extent to which these properties
influence soil contamination within the study area ,The research further identifies the
impact and spatial variability of both natural and anthropogenic geographic factors in
determining soil types and their subsequent effects on soil physical and chemical
characteristics across the region.

A total of 26 soil samples were collected from agricultural lands, systematically
distributed across all administrative units. The analysis of physical properties,
particularly soil separates (sand, silt, and clay), revealed that clay-textured soils are the
most dominant, occurring in (6) different locations, whereas sandy clay soils exhibit
the least spatial distribution, being recorded in only one administrative unit. The study
also examines the presence and distribution of contaminating heavy metals, specifically
copper (Cu), lead (Pb), zinc (Zn), and cadmium (Cd).

Regarding irrigation water, laboratory analyses were conducted on (24) samples
collected from multiple sources, including the Tigris River, irrigation schemes, and
selected groundwater wells within the agricultural sectors. The results were evaluated
in accordance with both Iragi and United States standards.
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