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[Abstract] With the advancement of industrialization and urbanization, water resource pollution has become a
core challenge in ecological and environmental protection. As a key support for water environment governance,
the application effect of water quality testing technology directly affects the scientific nature of environmental
protection decisions. This article systematically reviews the development characteristics of traditional and
modern water quality testing technologies, focusing on five major scenarios: surface water, groundwater,
industrial wastewater, drinking water, and agricultural non—point source pollution prevention and control. It
deeply analyzes the practical value of testing technologies in pollution monitoring, source tracing, early warning,
and governance assessment, and points out the current technical bottlenecks, insufficient standardization, and
regional imbalances. And propose targeted optimization paths to provide theoretical references and practical
inspirations for promoting the in—depth integration of water quality testing technology and environmental
protection and enhancing the capacity for water environment governance.
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