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Abstract

This study was designed to provide basic information for an effective wetland design by analyzing the correlation
between wetland size and water quality improvement effect in regard to an artificial wetland inside the Biopark Basin
by means of applying the modelling technique. It is expected that this study will contribute to a rational design,
operation and management of the artificial wetland in the basin. The following conclusions are obtained through the
results and discussion of this study. The results of respective design scenarios that expanded the size of the artificial
wetlands in the range of 0-100 % showed that when the wetland is 'expanded 75 % compared with the existing size',
water quality improved best compared with the design criteria of 'the current operation of the existing size'. The
improved data are: 66.7 % in BOD5 , 69.9 % in TSS, 64.7 % in T-N, 85.5 % in T-P and 51.8 % in Chl-a. In
particular, with the exception of Chl-a, water quality improvement stood out in the quality items in summer among
the four seasons. And that there in no direct relationship between facility scale and water quality improvement.
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Fig. 2. The configuration system of wetland.

Table 1. Input data and source of NPS-WET model
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Fig. 4. Flow validation and calibration point.
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Table 2. Model efficiency range and confidence interval for validation of HSPF model

Criteria Very good Good Fair Poor
R2 > 0.80 0.80~0.70 0.70~0.60 < 0.60
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Table 4. NPS-WET model scenario design

NO. Scenario Content
FSO. Existing facilities(60% utilization rate)
FSI. Existing facilities

FS2. 25% increase in current size

FS3. 50% increase in current size

FS4. 75% increase in current size

FS5. 100% increase in current size
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Table 5. Result of water quality validation and calibration(Dongbok A)
Validation Calibration Validation Calibration
WT %diff | O/S | RMSE | %diff | O/S | RMSE DO %diff | O/S | RMSE | %diff | O/S | RMSE
0 491 | 095 | 136 | 459 | 096 | 125 | (mg/L) | -183 | 098 | 0.9 | 148 | 099 | 0.19
very good very good very good very good
Validation Calibration Validation Calibration
BOD | %diff | O/S | RMSE | @diff | O/S | RMSE | T-nN | %diff | O/S | RMSE | %diff | O/S | RMSE
(mg/L) | -7.47 0.93 4.56 -12.77 0.89 5.23 (mg/L) | -1.13 0.99 0.74 271 0.97 0.68
very good very good very good very good
Validation Calibration Validation Calibration
T-P Pdiff O/S RMSE Pdiff O/S RMSE | Chl-a Pdiff O/S RMSE Podiff O/S RMSE
(mg/L) | -5.00 0.95 4.85 -12.80 0.89 5.36 (mg/L) | -6.00 0.94 1.06 -5.28 0.95 1.02
good very good good good
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Fig. 12. Results of BOD scenario application.
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Fig. 13. Results of TSS scenario application.
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Fig. 14. Results of TN scenario application.
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Fig. 15. Results of TP scenario application.
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Table 6. The average value of influent water quality and treatment efficiency of scenario

Mean BOD5 TSS T-N T-P Chl-a
influent 3.1 9.3 2.970 0.351 3.1
FS1 1.5 4.0 1.578 0.078 1.9
ES2 1.5 3.8 1.503 0.074 1.9
ES3 1.4 3.6 1.422 0.070 1.8
FS4 1.0 2.8 1.047 0.051 1.3
ES5 1.8 4.8 1.899 0.094 2.3
Treatment efficiency BOD5 TSS T-N T-P Chl-a
FS1 51.6 % 57 % 46.9 % 77.8 % 38.7 %
FS2 51.6 % 59.1 % 49.4 % 78.9 % 38.7 %
FS3 54.8 % 61.3 % 52.1 % 80.1 % 419 %
FS4 67.7 % 69.9 % 64.7 % 855 % 58.1 %
FS5 419 % 48.4 % 36.1 % 73.2 % 25.8 %
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mg/LE UE} 789 % Aot Zog yegtow, d
A TR 50 % 4 (FS3)] FUd4A-L 0.070 mg/L2 W
EfL} 80.1 % AAohs AR yeEth @4 #5275 %
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Hoke Aoz yeigon, olm T-P Agase] 7P =
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