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Abstract

This study focuses on the collaborative ecological restoration of soil and groundwater in industrial contaminated sites. It
systematically constructs a technical framework that includes comprehensive investigation and assessment, integrated selection
and integration of collaborative technologies, scientific engineering design and implementation, and enhanced monitoring and
management. The paper proposes specific strategies for different types of sites, such as heavy metal pollution, organic pollution, and
complex pollution, as well as for regions with varying geological and climatic conditions. It also provides measures to ensure the
success of these strategies from multiple perspectives, including policy and regulations, technology research and development, talent
cultivation, and public participation. The aim of this technical framework is to provide scientific guidance and practical pathways for
the restoration of industrial contaminated sites, thereby contributing to the effective improvement and sustainable restoration of soil
and groundwater ecosystems.
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