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Abstract

Constructed wetlands are an ecological wastewater treatment technology integrating water purifi-
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cation, ecological restoration, and landscape benefits. They are widely used in advanced treatment
of tailwater from wastewater treatment plants, decentralized rural sewage treatment, and non-
point source pollution control. With the improvement of China’s water environment management
requirements and the advancement of the “dual carbon” strategy, the construction scale of con-
structed wetlands has continued to expand. However, long-term operation commonly suffers from
the phenomenon of “emphasis on construction but neglect on management,” with prominent prob-
lems such as system clogging, plant degradation, effluent fluctuation, and functional attenuation.
Existing research mostly focuses on purification mechanisms, material improvement, and process
enhancement, while systematic reviews on daily operation and maintenance are relatively insuffi-
cient. This paper systematically reviews the physical, chemical, and biological synergistic purifica-
tion mechanisms of constructed wetlands, deeply analyzes the internal relationships between key
factors affecting long-term operation and critical management issues, and reveals the coupling
mechanisms of substrate clogging, plant degradation, hydraulic failure, dissolved oxygen and car-
bon source limitation, and microbial activity attenuation. On this basis, an operation and mainte-
nance strategy system is proposed, and a decision support framework based on wetland type, treat-
ment target, climatic conditions, and economic level is constructed. Future research directions are
also discussed, aiming to provide a reference for standardized and long-term operation and mainte-
nance of constructed wetlands.
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Table 1. Decision support matrix for constructed wetland operation and maintenance strategies
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