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[Abstract] Influent water quality is a critical prerequisite affecting the selection of wastewater treatment system
configurations, process design, and operational performance. Dynamic fluctuations in water quality parameters
can easily lead to load imbalances among treatment units and reduce system stability. Based on the characteristics
of influent water quality fluctuations in municipal wastewater, this paper systematically investigates the statistical
analysis of influent water quality data, analyzes the spatial and temporal evolution patterns of water quality,
pollutant composition characteristics, and key influencing factors, and compares the applicability of different
methods for defining influent water quality. Meanwhile, the processes for screening, statistically analyzing, and
determining design influent water quality values are optimized, and determination approaches for different
construction scenarios are clarified, providing a professional reference for the refined design of wastewater
treatment systems and the optimization of process parameters.
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