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Abstract: Rural domestic sewage is characterized by dispersed discharge points, relatively small treatment
scales, and considerable fluctuations in water quality and quantity. Directly applying centralized urban
wastewater treatment systems to rural areas may lead to high construction costs, difficulties in sewer network
installation, and heavy operation and maintenance burdens. Constructed wetlands remove organic pollutants,
nitrogen, phosphorus, and suspended solids through the combined effects of substrates, plants, and
microorganisms. They generally require relatively low energy consumption, are easy to operate, and can provide
ecological and landscape benefits. These characteristics make constructed wetlands suitable for sewage
treatment in many rural areas. Based on a literature review, this paper analyzes the characteristics of rural
domestic sewage and the treatment mechanisms of constructed wetlands and discusses their applicability in
terms of treatment scale, economic cost, operation, ecological benefits, and resource utilization. The study finds
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that constructed wetlands are not universally applicable. Their performance is affected by influent quality,
hydraulic fluctuation, land availability, temperature, substrate properties, and maintenance conditions. Current
applications still face problems such as inadequate preliminary investigation, mismatched design capacity,
insufficient pretreatment, substrate clogging, reduced treatment efficiency at low temperatures, and weak long-
term maintenance. Optimization should therefore focus on site-specific technology selection, improved
pretreatment, appropriate substrate and plant configuration, hydraulic control, combined treatment processes,
seasonal management, and long-term operation mechanisms. Constructed wetlands should also be integrated
with agricultural reuse and rural ecological construction to achieve both pollution control and resource
utilization.

Key words: constructed wetland; rural domestic sewage; wastewater treatment; ecological treatment; operation
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