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Assessment of the Wetland Soil Development in Constructed Wetlands using

the Soil Properties of a Reference Wetland
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Abstract : Changes in wetland soil properties of two constructed wetlands after their constructions were compared to
those of a natural wetland to determine if they could be used for the evaluation of the success of constructed
wetlands and the assessment of their functions. One natural wetland as a reference wetland and two constructed
wetlands(treatment wetland and experimental wetland) with different contaminant inflow characteristics were selected
for this study. Major physicochemical properties of wetland soil such as soil texture, water content, pH, CEC(cation
exchange capacity), organic matter content, total nitrogen, and available phosphorus were monitored to investigate the
effects of inundation and accumulation of organic matters and nutrients on the wetland soil development. There was
a clear difference in soil texture between the natural wetland and the constructed ones, with the high sand content
in the constructed wetlands as compared to the high clay content in the natural one. Gradual increases of silt and
clay contents over time were observed in the constructed wetlands. The soil of the natural wetland was higher in
water content and organic matter but lower in pH than those of the constructed wetlands. The pH of the
constructed wetlands reached near neutral ranges after initial increase. CEC and nutrient concentrations of the
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constructed wetlands seemed to be affected mainly by outside inflows of organic matter and contaminants.
Concentrations of organic matter and nutrients decreased over time in the experimental wetland where surface and
deep soils with different characteristics were mixed during its construction, suggesting that changes in soil properties
during wetland constructions may affect the development of wetland soils or wetland biogeochemistry. This study
showed that changes in physicochemical properties of soils in constructed wetlands could be used to assess the
success of constructed wetlands and their functions, and also the importance of reference wetlands for the

appropriate assessment.
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(c) Experimental wetland
(Pukyong National University,
Busan)
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(Daepyung wetland, Haman) (West Nakdong River, Busan)

Fig. 1 Sampling stations for wetlands investigated in this study
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Table 1. Soil properties of the treatment and experimental wetlands investigated in this study
before their constructions
Send | St | Clay C\tht:;t wo|cop | CEC ™ | TP
%) %) %) @ @ | @k | P | (meq/1009) | @ | (ppm)
Treatment , i
84.5 9.3 6.2 24.50 0.71 1.37 7.16 4.72 0.03 87.78
Wetland
Experimental | =, 4| 49 9.7 842 | 843 | 3311 | 5.32 10.21 023 | 2218
Wetland 3
* [L=ignition loss, COD=chemical oxygen demad, CEC=cation exchange capacity, TN=total nitrogen,

TP=total phosphorus
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Treatment wetland Experimental wetland

Treatment wetland Experimental wetland
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Fig. 2 Temporal and spatial changes in wetland soil properties of two constructed wetlands
investigated in this study. IL=Ignition Loss, COD=Chemical Oxygen Demand, CEC= Cation

Exchange Capacity, TN=Tatal Nitrogen)
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