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Introduction: Constructed wetlands (CWs) are engineered systems that are inspired by
natural wetlands [1]. They are often applied for decentralized wastewater treatment, but while their
performance in pollutant removal is well established, other potential ecosystem services are often
underappreciated. This study aims to bring attention to the broader multifunctional benefits of
CWs—beyond treatment—by exploring a real-scale horizontal subsurface flow CW (HSSF-CW)
located at a tourism facility in northern Portugal. Method: The CW, in operation since 2010, serves
a rural guesthouse in Calheiros and consistently treats domestic wastewater generated from the
guesthouse’s occupancy of between 6 and 40 people. The system covers an area of 40.5 m? and
is vegetated with a polyculture of ornamental species, which is primarily for wastewater treatment
at the facility but has also served aesthetic purposes.. The CW operates under Mediterranean
climatic conditions and discharges into a small polishing pend. Previous studies at this site have
focused on pathogen removal and microbial communities [2], [3]. The current investigation builds
on this foundation by identifying and evaluating other potential ecosystem functions. Results: The
system’s stable operation provides a unique opportunity to assess additional services such as
carbon sequestration (using biomass and substrate), energy recovery (from microbial fuel cell), soil
amendments (biomass composting), safe water reuse for irrigation, and possibility of enhanced
wastewater treatment (using photocatalytic modules and nanostructured filters). These aspects
are now being explored to better understand the full value of CWs in multifunctional, real-world
contexts. Conclusion: Recognizing the broader ecosystem functions of CWs is essential to
reposition them as more than just wastewater treatment technologies. This study uses a
successful, long-running HSSF-CW as a platform to investigate underexplored multifunctional
benefits to show CWs's role as valuable ecosystem infrastructure—especially in decentralized
settings like tourism where aesthetics, sustainability, and recovery of resources are essential.
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