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[Abstract] This study aims to establish soil geochemical reference values and identify sources of heavy metal
contamination in black soil areas of Jilin Province, providing a scientific basis for environmental protection.
Sampling points were established using a grid—based methodology, with elemental concentrations determined
via atomic absorption spectroscopy and inductively coupled plasma mass spectrometry. Heavy metal pollution
was assessed using single—factor pollution indices, the Nemero composite pollution index, and soil accumulation
indices, supplemented by correlation analysis, principal component analysis, and positive definite matrix
factorization models. The results reveal significant contamination levels of certain heavy metals with uneven
spatial distribution, primarily attributed to industrial activities and agricultural practices. These findings are
crucial for developing targeted soil pollution control measures, ensuring food safety, and maintaining regional
ecological balance, offering both theoretical foundations and practical guidance for sustainable management of
soil environments in Jilin's black soil regions.
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