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Abstract

The aim of this study was evaluated the effects of total rainfall, rainfall intensity and antecedent
dry days and identify the correlation analysis with the EMC removal efficiency, in order to provide
an understanding of the operation and maintenance factors of constructed wetland in flood
pumping station. This study was conducted total of 20 monitoring in a catchment(326.2 ha) of
constructed wetland in Ga-un flood pumping station located at the downstream of the Wang-suk
stream. The determined EMC removal efficiencies were 36.04+9.45% for BOD, 38.50+13.50% for
CODwr, 34.34+13.05% for TN and 34.22+14.27% for TP, respectively. These results showed that the
pollutants concentration and EMC were reduced while passing through the constructed wetland.
In the correlation analysis, the highly correlations with EMC removal efficiency of BOD and CODwin
were observed for total rainfall and rainfall intensity (P<0.05). However, the correlations were not
found with TN and TP for rainfall variables.
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Table 1. Landuses of watershed area

Land use Forest Wet paddy

Dry paddy Urban Other Total

ha(%) 87.4(26.8) 71.4(21.9)

63.1(19.3)

63.3(19.4) 40.9(12.5) 326.2(100)
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Figure 1. Inflow and outflow pathway in constructed wetland

Table 2. Structure and composition of constructed wetland

L+S H L H H H s
Term Total
Cell 1 Cell 2 Cell 3 Cell 4 Cell 5 Cell 6 Cell 7
Area(m?) 1,456 4,584 2,573 2,123 1,585 1,599 1,014 14,934
Volume(m?) 693 4,057 1,225 4,170 2,377 2,399 1,522 16,443
Depth(m) 048 0.89 0.48 1.96 1.50 1.50 1.50 -

% L : Shallow marsh, S : Settling pond, H : Deep marsh, s : Sedimentation pond
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Table 3. Quartile variation of flow rate, BOD, CODwn, TN and TP
T Flow rate(m’/hr) BOD(mg/L) CODwin(mg/L) TN(mg/L) TP(mg/L)
erm
In Out In Out In Out In Out In Out
Q® 200.50 130.30 9.80 6.70 13.71 8.25 1.29 0.82 0.68 0.48
Median 231.00 151.00 12.95 9.15 17.60 11.50 1.89 1.09 0.95 0.67
Qs 304.00 213.30 18.48 13.28 28.03 20.12 2.59 2.04 1.33 0.92
Qrange? 103.50 83.00 8.68 6.58 14.33 11.87 1.30 1.22 0.65 0.44
% a) Qi : Ist Quartile, b) Qs : 3 Quartile, ¢) Qrnge : Interquartile range
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Figure 2. Total rainfall(black line) and monitored storm events(red line)
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Figure 3. Box graph of inflow with outflow for 20 events
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Figure 4. Box graph of BOD with COD for 20 events
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Table 4. Summaries of storm events with total inflow and outflow
Event Antecedent dry days Total rainfall Storm duration Rainfall intensity | Total inflow | Total outflow
(day) (mm) (hr) (mm/hr) () (1)
1 11.5 27.7 7.75 3.57 1,184 822
2 1.5 45.5 5.00 9.10 2,843 2,143
3 2.5 16.5 9.50 1.74 1,672 1,374
4 7 10.5 4.00 2.63 1,021 639
5 2.25 45 6.50 0.69 1,340 778
6 3 54.5 4.50 12.11 12,572 9,927
7 4.5 12.0 3.00 4.00 931 568
8 2 27.0 333 8.11 1,225 948
9 3 166.0 21.00 7.90 11,331 9,185
10 35 4.0 2.00 2.00 925 532
11 1 40.0 23.00 1.74 2,405 1,870
12 2.5 38.0 13.33 2.85 3,341 2,701
13 0.5 23.0 11.66 1.97 2,041 1,563
14 4.5 325 8.50 3.82 2,119 1,592
15 2 10.5 8.50 1.24 1,543 954
16 1 27.5 10.00 2.75 2432 1,861
17 2.5 28.0 7.33 3.82 1,250 854
18 24 35 6.66 0.53 1,124 735
19 1.5 3.0 1.00 3.00 767 463
20 10 3.5 0.66 5.30 830 500
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Table 5. Summaries of EMC resullts for total 20 monitoring

Term BOD CODwin TN TP
Mean+St. Dev 17.72+8.64 25.70+13.21 2.11+0.82 1.22+£0.42
EMCin :
Min. 10.57 13.55 0.64 0.47
(mg/L)
Max. 48.82 69.14 3.67 2.06
Mean+St. Dev 11.21+4.81 15.6147.70 1.40+0.64 0.8140.36
EMCou P
Min. 5.93 7.23 0.42 0.37
(mg/L)
Max. 23.69 32.01 241 1.54
Mean+St. Dev 36.0449.45 38.50+13.50 34.34+13.05 34.22+14.27
EMC removal ;
efficiency(%) Min. 20.78 18.38 3.15 4.6
Max. 5147 62.64 57.76 60.35
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Table 6. Correlation analysis between EMCs and rainfall variables

Rainfall variables Statistical value BOD CODwn TN TP
R 0.349 0.151 -0.070 0.220
Antecedent dry days
P 0.132 0.524 0.769 0.352
) . ) R -0.604 -0.548 -0.244 -0.264
Rainfall intensity
P 0.005 0.012 0.301 0.260
. R -0.476 -0.492 -0.306 -0.280
Total rainfall
P 0.034 0.028 0.190 0.231
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Figure 6. 3D scatterplot for BOD (a) and CODwn (b) by rainfall intensity with total rainfall
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