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[Abstract] Against the backdrop of advancing ecological governance modernization, artificial intelligence (Al) is
evolving from a supportive tool into a key enabling technology. To address the limitations of conventional
environmental monitoring and regulation in terms of timeliness, accuracy, and decision support, Al leverages
multi—source heterogeneous data fusion and intelligent modeling to reconstruct the technical paradigm of
environmental supervision. This paper systematically reviews the application progress of Al in atmospheric
environment, water environment, ecological quality assessment, and pollution source regulation. From a
“data—model—application” coupling perspective, the enabling mechanisms and technical paradigms are analyzed.
The results indicate that Al significantly improves environmental governance efficiency in pollution prediction,
source identification, and regulatory decision—making. However, challenges remain, including incomplete data
systems, limited model adaptability, lack of standardized frameworks, and shortages of interdisciplinary talent.
Accordingly, this study proposes development pathways, including the construction of unified data
infrastructures, advancement of key technologies, establishment of evaluation standards, and strengthening of
talent cultivation. The findings provide theoretical support and practical references for the deep integration of Al
into ecological environmental governance.
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