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Abstract

Water quality monitoring is a core component of environmental engineering, with its theoretical foundation encompassing water
quality standards, the migration patterns of pollutants, and ecological risk assessment models. As a critical basis for diagnosing
environmental pollution, evaluating treatment effectiveness, and managing water resources, water quality monitoring provides
scientific support for environmental decision-making through precise sampling, standardized storage and transportation, laboratory
analysis, and data integration. The focus is on monitoring technologies for conventional physicochemical indicators, toxic substances,
biological toxicity, and emerging pollutants, emphasizing the integration of traditional methods with new detection techniques. This
system can effectively identify pollution sources, assess treatment outcomes, and provide data support for emergency responses to
sudden water events.
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