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Abstract

Constructed wetlands (CWs) leverage the phytoremediation potential of aquatic vegetation to remove polluted
water through natural biological processes. This current review offers a comprehensive overview of different CW
types—free water surface, subsurface flow, and hybrid systems—and their efficiencies in removing nutrients,
pathogens, heavy metals, and organic contaminants. Special emphasis is laid on the selection of appropriate
macrophytes such as Phragmites australis, Typha latifolia, and Eichhornia crassipes with elevated uptake and
tolerance capacity. The mechanisms of pollutant removal are through sedimentation, root zone filtration, microbial
breakdown, and uptake by the plant. Urban landscape and agriculture landscape case studies highlight efficient
CW usage in wastewater treatment, stormwater management, and industrial effluent regulation. The integration of
CWs with green infrastructure and urban planning is a term used to explain a sustainable decentralized wastewater
treatment system. The invasiveness of plants, seasonality, and long-term maintenance issues are also clarified.
CWs present an environmentally friendly, low-energy, and cheap option in congruence with water security and
sustainable development strategies.
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