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Abstract
Human activities such as mining wastewater, natural weathering of abandoned mines, and sewage
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irrigation have resulted in a large amount of heavy metals being deposited into farmland soils, pos-
ing potential risks to human health and the environment. This study aims to elucidate the occur-
rence state, influencing factors, and migration and transformation pathways of heavy metals in min-
ing area soils, and to assess the associated risks. The mineral composition and pH of mining area
soils are the dominant factors affecting the differences in heavy metal occurrence state, while soil
properties, soil microorganisms, flora and fauna, environmental factors, and land use are also im-
portant influencing factors. Methods and models for evaluating heavy metal pollution in mining
area soils include the single factor pollution index method, the Nemerow comprehensive pollution
index method, and the pollution load index method. Additionally, we discuss new methods and ap-
proaches for studying the occurrence state of heavy metals in mining area soils, new environmental
impact risk assessments, and future research directions. This lays a theoretical foundation for fur-
ther effectively reducing the harm of heavy metals to mining area soils.
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Figure 1. The main factors affecting the distribution of heavy metals in mining areas
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Table 2. Potential ecological risk index classification
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Figure 2. Transformation and migration of heavy metals in mining area
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