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Abstract: In the context of water environment quality analysis encountering problems such as the difficulty of traditional
methods in handling nonlinear coupling relationships, insufficient integration of high-dimensional heterogeneous data, and
lagging dynamic responses, the existing analysis models fail to meet the demands. To address the issues of complex dynamic
changes in water quality status, increased requirements for the timeliness of risk prediction, and the explosive growth of
monitoring data, this paper first comprehensively explains the technical features and basic principles of machine learning,
highlighting its significant advantages in nonlinear modeling, processing of massive data, and adaptive learning. Secondly,
it focuses on exploring the practical application of machine learning in water environment quality analysis and presents
corresponding analysis methods. It achieves the integrated application of strategies such as improving the accuracy of analysis
models through feature selection, promoting water quality prediction through the fusion of multi-source data, analyzing
the evolution laws of water quality through spatio-temporal coupling, and dynamically monitoring water quality risks with
intelligent models, providing practical references for relevant personnel.
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