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BACKGROUND

Wetlands are “high-carbon ecosystems,” covering only 5-8% of the Earth’s land
surface yet storing 20-30% of terrestrial carbon [1]. Constructed wetlands (CWs),
originally designed for wastewater treatment, also provide carbon sequestration
alongside biodiversity support, flood regulation, and landscape enhancement [2].
Studies show high carbon sequestration rates (CSR) during the first 0-15 years of CWs,
followed by a plateau, with average carbon storage of 3.58 + 2.21kgCm™
(~0.12 kg Cm=2yr™), 92% of which is organic carbon, and mid-term rates are
enhanced by macrophytes growth, among other factors [3].

Figure 1 schematically illustrates plant-mediated carbon sequestration and the main
carbon cycling processes in wetland ecosystems. With rising anthropogenic GHG
emissions, advancing real-scale evaluations and long-term monitoring is essential to
confirm CWs as a practical nature-based solution (NBS) for carbon neutrality
strategies and climate change mitigation.

AlM

The aim of this review is to synthesize current evidence (2021-2025) on how CWs
contribute to carbon sequestration and to evaluate their potential as a NBS in climate
neutrality strategies.
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Fig. 1. Schematic of a CW carbon cycle:
plants fix CO, = carbon flows through ecosystem (arrows) [1].

METHODOLOGY

1. Scope and Keywords
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RESULTS AND DISCUSSION

Publications on Carbon Sequestration in CWs (2021-2025)
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Fig. 2. Number of publications per year.
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Publication Trends

»Peak in 2024 (20 papers), followed by 2021 (19 papers) Fig. 2

»Research interest is steadily growing (2021-2025)

»Majority = Articles (54, 70%), Reviews (20, 26%) Fig. 3

Key Review Findings

» CWs show high median CSR, higher than many natural wetlands.

» Sequestration plateaus after ~15 yrs with composition: ~92% of C = organic;
inorganic C ~8%

» Nutrient-rich influents - boost plant productivity, but also increase GHG
emissions (CO,, CHa, N,0).

» Major drivers: air temperature; annual rainfall; influent quality-COD, TN;
macrophyte type; and water level regimes.

» CW’s ability to store carbon diminishes over time. Long-term real scale study
required.

CONCLUSIONS

CWs are a NBS that combine wastewater treatment with ecological services, notably carbon sequestration. The surge of research (77 papers, 2021—
2025) highlights their rising global importance and multifunctionality. Advancing real-scale evaluations and long-term studies will be essential to

confirm their role as a practical NBS for carbon neutrality strategies.
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