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Analysis of the Impact of Urban Sewage Treatment Plants on River Water Quality and Seasonal Differences
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[Abstract] The discharge of treated wastewater from urban sewage treatment plants has become an important
factor affecting river water quality. Through a one—year monitoring of a sewage treatment plant and its
receiving river in a certain basin, it was found that the discharge of treated wastewater increased the total
nitrogen concentration in the downstream river section by 23—47% and the total phosphorus by 18—35%, with
obvious seasonal fluctuations. Under the low—temperature conditions in winter, the treatment efficiency
decreased, resulting in an average COD of 42 mg/L in the effluent, which was 28% higher than that in summer.
During the dry season (January to March), the dilution capacity of the river weakened, and the frequency of
peak pollutant concentrations increased by 1.8 times. The study revealed the coupling mechanism of
temperature, hydrological conditions, and microbial activity, and proposed differentiated control strategies by
season, providing a scientific basis for improving the efficiency of sewage treatment and ensuring the safety of
river water environment.
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