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Carbon sequestration in soil of hybrid constructed wetlands wastewater

treatment systems.
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Abstract

This article presents on evaluating the efficiency of hybrid constructed wetlands for wastewater
treatment and carbon sequestration by considering different flow patterns within the system. The studied flow
configurations include vertical flow constructed wetlands (VFCWs), horizontal flow constructed wetlands
(HFCWs), and vertical flow wetlands with biological filters (VFWBF). Additionally, hybrid flow systems were
assessed for their potential to enhance wastewater treatment efficiency and carbon sequestration. The results
indicate that hybrid constructed wetlands, such as VFWBF+ HFCWs, VFCWs+ VFWBF and HFCWs+ VFCWs, exhibit
high efficiency in increasing soil organic carbon and facilitating carbon sequestration through plant growth
compared to control systems without filter media layers. Moreover, systems incorporating natural filtration
layers demonstrated improved wastewater treatment performance, leading to higher organic matter
accumulation in the soil—an essential mechanism for carbon sequestration in constructed wetlands. This study
highlights that hybrid constructed wetlands with integrated flow designs present a promising ecological
approach for wastewater management and carbon sequestration, contributing to greenhouse gas reduction

efforts.

Keywords: carbon sequestration / hybrid constructed wetlands / wastewater treatment / constructed

wetlands / soil organic matter
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