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Abstract

Pollution is one of the most significant problems facing humanity
today, with soil pollution being the most dangerous due to its impact on
human and other living organisms' health. This study highlights the role
of natural and human characteristics of the area, as well as the physical
and chemical properties of the soil, contributing to the variation in
pollutant concentrations over time and space. The study followed an
analytical research approach, analyzing the phenomenon and studying the
influencing factors using descriptive and quantitative methods.

Sampling sites were chosen in Al-Muqgdadiyah district based on
several factors, including traffic movement, industrial and urban
activities, and population density. Soil samples were taken at a depth
ranging from 0-10 cm below the surface, collecting 30 samples from 30
sites. Two sets of samples were collected, the first in January (winter
2023) and the second in July (summer 2023). Data analysis focused on
soil pollution (heavy metals) in the study area, along with chemical and
physical analysis of the soil samples to determine their chemical
properties based on international standards and assess their impacts by
surpassing these limits.

The laboratory analysis of the soil samples in the study area
revealed concentrations of five heavy metals (lead, cadmium, chromium,
arsenic, mercury). The study found differences in the accumulation levels
of these metals in some soils, likely due to human activities. Results also
indicated that increased levels of the studied metals (lead, cadmium,
chromium, arsenic, mercury) were mainly associated with industrial
areas, sewage outlets, waste disposal sites, and main road soils. Arsenic
recorded the highest concentration in the study area during winter 2023,
reaching 15.39 ppm, and 12.27 ppm during summer 2023, exceeding
global limits. The study also found that the highest concentration in terms
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of chemical characteristics was for calcium with an average of 711.90
ppm.

Geographic Information Systems (GIS) were utilized to map the
laboratory tests in the software environment, identifying areas with higher
and lower pollution levels according to the World Health Organization
standard and the American Salinity Laboratory. These areas were
classified into regions: low, moderate, high, and very high pollution
levels. Some pollutants appeared in one region, while others appeared in
two, three, or four regions, providing a clear picture of pollution
concentrations on the map. Additionally, the study aimed to identify
suitability and environmental risks by determining the areas most heavily
polluted with heavy metals and least polluted, to be used by decision-
makers in mitigating human encroachments, primarily on a crucial natural

source in the environment, soil.
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