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In-depth Research on Soil Environmental Monitoring and Contamination Remediation Technologies
Menglong Guo
The Third Institute of Resources and Environment Investigation of Henan Province Co., Ltd.

[Abstract] As the core medium for the interaction of surface spheres, the soil layer carries the entire process of
material migration and transformation. Exogenous substances continuously alter the physicochemical and
biological properties of soil, making a multi—level monitoring system the essential foundation for understanding
soil conditions. Within the soil, heavy metals and organic pollutants undergo multiple reactions such as
adsorption, leaching, and biotransformation, making it difficult for single detection methods to fully capture
concentration fluctuations across space and time. A composite monitoring system formed by multisource sensing,
spectral analysis, and grid—based sampling enables continuous characterization of soil conditions across the entire
area. Soil remediation technologies have shifted from single treatment methods to multi—technique synergistic
combinations. Physical regulation, chemical passivation, and biodegradation each suit different contaminated
substrates, and the stacking of multiple techniques can mitigate the operational limitations of individual
technologies. Based on the soil substrate characteristics, industrial pollution sources, and land remediation
scenarios in the Henan region, this study systematically examines various aspects to comprehensively elucidate
the evolutionary logic and implementation pathways of monitoring and remediation technologies, ultimately
forming a technical application framework tailored to soil management in the Central Plains region.
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