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Abstract

The problem of heavy metal pollution in industrial areas has become an important hidden danger affecting the stability of ecosystem
and human health and safety. Traditional monitoring means are limited by response lag and rough spatial distribution, so it is urgent
to build a scientific and effective monitoring and early warning system. Focusing on the characteristic distribution of heavy metal
pollution in industrial areas, this paper analyzes the main sources of pollutants and the migration mechanism of pollutants, puts
forward a set of systematic monitoring index system, and integrates advanced detection technology and spatial data analysis means,
so as to improve the real-time and accuracy of data acquisition. On this basis, a risk early warning model integrating multi-source
data is constructed to realize the dynamic determination and response prompt of pollution level. Through model framework design,
algorithm path construction and adaptability verification, promote the transformation of early warning mechanism from static
evaluation to intelligent response, and provide accurate decision-making basis for soil environmental management in industrial zones.
The research results have a good engineering application prospect and theoretical support value.
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