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[Abstract] The importance of water quality monitoring as a fundamental task in environmental protection and
water resources management is self—evident. Spectroscopic analysis technology, with its high sensitivity,
non—destructiveness, rapid response, and wide applicability, has become a vital tool in the field of water quality
monitoring. This paper systematically elaborates on the basic principles and classifications of spectroscopic
analysis technology and delves into its specific applications in water quality monitoring, including the detection
of heavy metal ions, non—metal ions, organic pollutants, and water quality parameters. Furthermore, it conducts
a comprehensive analysis of its development trends, technical challenges, and future prospects in the water
conservancy field, aiming to provide theoretical support and practical guidance for the innovation and
development of water quality monitoring technology.
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