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Abstract

This study is a basic research for low maintenance constructed wetlands which can prevent water quality deterioration
due to wetland soils. The purpose of this study is to analyze water quality control mechanisms of constructed wetland
on the artificial ground which installed the modular revetment structure(MRS), a device that separates water and soil.
This study was then conducted with two different wetland mesocosms (a treatment plot and a control). These mesocosms
were monitored to analyze effects of water quality control of the MRS. A treatment plot was built, and separated into
soil and water, by filling the MRS with the decomposed granite soil in the mesocosm made of rubber material. A control
plot was built where the decomposed granite soils were exposed to water by leaving the soil on the bottom of the mesocosm
made of rubber material. Water quality was then analyzed by using Kolmogorov—Smirnov Z examination which then
showed that pH, BOD, SS, Chl-a, T-P, T-N had statistically valid difference between a container with the MRS and
one without it. According to the analysis of the water quality, the temperature and the EC level came out similarly and
both mesocosm showed same level on pH and DO. A treatment plot had higher levels of BOD, SS Chl-a, and T-P. A
control plot’s T-N value was little lower than that of the treatment plot. This study suggests method of constructed wetlands
using the MRS prevents problems occurring in wetland soils: aridity of wetlands by soil erosion, eutrophication, and algal
blooms due to nutrients released from wetland soil. These functions of constructed wetland with the MRS increase aesthetic,
ecologic, social, and economic value of the wetland. Outcomes of this research will later enable more proficient way of
stabilizing water quality and provide data for planning low maintenance constructed wetlands.
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Fig. 1. Perspective view of the modular revetment structure
(Unit is cm) .
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Fig. 2. The elevation of a treatment plot (Unit is cm).

Table 1. Physiochemical property of decomposed granite soil
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Fig. 3. The elevation of a control plot (Unit is cm).
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Fo| oAt EAstart. ECE &% 7](PCSTestr 35)E
Age] @7t SAstAen, DOx &&EAA-AAY
(Dissolved Oxygen—Titrimetric Method)®ll w2} £A435}31
th. BODE Almg 2079 do] ek wjekr|o4] 54zt
A &, 2714 nAE FAT TFAE osto] &
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EC TOC T-N T-P Sand Silt Clay .
pH (ds/m) (mg/kg) (mg/kg) (mg/kg) (%) %) ) Soil Texture
6.6 0.35 0.02 40.00 144.00 86.11 6.77 7.12 Loamy sand
Table 2. Water quality of inflow
Temperature EC DO BOD SS Chl-a T-P T-N
() pH (us/e) (mg/L) (mg/L) (mg/L) (mg/m) (mg/L) (mg/L)
8.9 6.36 2030.0 10.4 2.5 21.1 0.13 0.014 0.912
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Fig. 4. Variations of Temperature (T: treatment, C: control).

Table 3. The results of Kolmogorov-Smirnov Z test between treatment and control.

Most extreme differences
— - Kolmogorov—Smirnov Z | Asymp Sig. (2-tailed)
Absolute Positive Negative

Temperature 0.167 0.167 -0.167 0.500 0.964
pH 0.722 0.167 -0.722 2.167 0.000*

EC 0.333 0.333 -0.167 1.000 0.270

DO 0.222 0.167 -0.222 0.667 0.766
BOD 0.500 0.500 0.000 1.500 0.022*

SS 0.833 0.833 -0.056 2.500 0.000*
Chl-a 0.611 0.611 0.000 1.833 0.002*
T-P 0.833 0.833 0.000 2.500 0.000*
T-N 0.833 0.167 -0.833 2.500 0.000*

"P<.05
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Fig. 5. Variations of pH (T: treatment, C: control).
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Fig. 6. Variations of Dissolved Oxygen (T treatment, C: control).
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Fig. 7. Variations of Electric Conductivity (T: treatment, C: control).
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Fig. 8. Variations of Biochemical Oxygen Demand
(T: treatment, C: control).
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Fig. 10. Variations of Chlorophyll-a (T: treatment, C: control).
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