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Abstract: To investigate the temporal and spatial variation characteristics of source sewage
quality in sewer network and identify its key influencing factors, a typical drainage area in the main urban
area of a city in Hainan Province was selected as the study area. Extensive field sewage quality sampling
and data analysis were conducted. The results indicated that source sewage quality variation was
primarily influenced by factors such as residential drainage habits, inflow and infiltration during rainfall,
and septic tank degradation. Specifically, the COD concentration in source sewage was slightly higher in

drainage area dominated by residential communities compared to those dominated by urban villages.
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During peak drainage periods, the COD and NH,—N concentrations in source sewage were 30.69% and
28.72% higher, respectively, than during off-peak periods. Various degrees of misconnected or mixed
rainwater and sewage were observed at source discharge points, leading to reductions in COD and NH,-N
concentrations in the connection wells during wet weather by 17.07%-79.35% and 4.55%-57.89%,
respectively, compared to dry weather. The average reductions in COD and NH,-N concentrations after
septic tank treatment were 35.47% and 17.81%, respectively. Multiple linear regression analysis revealed
that weather conditions (dry/wet) and drainage time periods significantly affected both COD and NH,-N
concentrations, while the presence of septic tanks significantly influenced COD concentration but had no
significant effect on NH;—N concentration. Therefore, in the investigation of source sewage
characteristics, it is essential to comprehensively consider the potential impacts of temporal and spatial

variation characteristics and key influencing factors on source sewage quality to ensure the effective
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implementation of the quality and efficiency enhancement strategy.
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