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Abstract: The study was aimed to evaluate and prepare spatial distribution maps of heavy metals in the soil using the geomatic technique. A 
representative area was chosen which suffers from environment pollution near the oil fields (Ajil and Alas oil fields, Iraq). Nineteen soil samples 
were taken from the surface layer (0-15)cm and analyzed for the physical and chemical properties and estimation of the heavy metals(Cd, Co, 
Mo, Cu, Zn, Ni, Fe, Cr, Mn, Ti, As and Pb) using an XRF device. Various Pollution criteria were applied (Contamination Factor-CF, 
Contamination degree-Cd, Modified contamination degree-mCd, Pollution Load Index-PI, Enrichment Factor -EF, Geo-accumulation index- I-
geo, Potential Ecological Risk-PERI and Requested potential ecological risk index-RI The spatial Kriging interpolation tool was used to 
prepare of maps and prediction of heavy metal content. The results shown that content of heavy metals in soil were higher than the permissible 
limit. According to pollution criteria, the highest risk was for cadmium element in the soil. The results of PERI and RI indicate that the pollution 
degree range between high-risk pollution to very high-risk pollution.
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The soil pollution is widespread environmental problems 

as soil contains high concentrations of heavy metals. Soils 

are classified as contaminated when becoming toxic to 

plants, humans, and animals via food chain. It is therefore 

important to recognize the distribution of heavy elements 

levels in soils. The accumulation of heavy elements in the 

surface layer of soil is affected by many factors such as 

parent material, soil characteristics, human activities, 

industrial production and agricultural processes. The 

elements are usually present in different concentrations in 

soil surface, either from a natural source (lithogenic or 

pedogenesis) or from many human activities (Luo and Li 

2012). The heavy metals are 38 elements, but some of them 

are toxic such as are Zn, Cu, and Ni, because of precipitation 

nan adsorption in soil surface. The toxicity with the elements 

like Pb, Co, As and Cd occur under special conditions (Singh 

2005). Al-Farraj and Al-Wabel (2007) conducted a study to 

evaluation of soil pollution around Mahad AD'Dahab Mine, 

Saudi Arabia (As, Be, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Se, 

Ti, V, Zn, Hg), and concluded that soils are loaded with heavy 

metals. Miheso (2013) studied of heavy metal (Zn, Pb, Cr, Mn 

and Cd) in soil and water of Samburu County, Kenya 

observed that all heavy metals were within the criteria of 

WHO (2003). Barbieri (2016) used Enrichment Factor (EF) 

and Geoaccumulation Index (Igeo) to assess of soil 

contamination in Rome, Italy concluded that the 

concentration of elements in the soil either a product of the 

weathering of the natural rocks, or human practices 

(mismanagement). Khurana et al (2012) mentioned that all 

the soil samples, in terms of heavy metal of sewage irrigated 

were found within permissible limits. All the crops had higher 

concentration of pollution elements in sewage irrigated soils 

compared with same plant in well irrigated soils. Reddy and 

Yarrakula (2018) calculated the Ecological Risk Indices for 

Granite Mining Waste in Chimakurthy, Andhra Pradesh, India 

and six heavy metals (Cr, Co, Ni, Cu, Zn and Mn) were 

chosen in soil contamination assessment. According to risk 

map data, the dump yard soils were highly pollution than 

stockyard soils. Ahmed (2021) estimated pollution status by 

cadmium, lead in dumpsite in Kani-Qrzhala - Erbil. The levels 

of Pb, Cr, Cd and Nit were under the maximum allowable limit 

of soils used for farming purpose. The element changes from 

area to another and which due to the difference in the nature 

of the parent material and its impact on the formation and 

development of soil. The aims of this research to evaluate 

and prepare spatial distribute maps of heavy metals in soil 

using Geomatic techniques.

MATERIAL AND METHODS 

Based on satellite images, maps and reference 

information, the areas most exposed to environmental 

pollution near the oil fields (Ajil and Alla's fields) were 


