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The Application Study on Surface Constructed Wetlands for Non—Point Source Pollution Control at the Di—
anchi Lakeshore Region
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Abstract In this study, we examined the effect of constructed wetlands in former fish ponds along the Lake Dianchi shoreline as an environ—
mental protection measure. Abandoned fish—ponds in Fubao Village were used for constructing a surface flow wetland system to treat agricul -
tural non—point source runoff in the area. The results indicated that, the total reduction and reduction per hectare and reduction rate of COD,
TN, TP discharged into the lake were 7 840 kg 4 704 kg-hm™ ,650 kg 390 kg-hm™ ,20 kg 12 kg-hm™ and 28.02%, 35.93%, 4.86%
respectively. The COD, NH;—N, TN and TP removal rates in the system were 15.57%, 56.76%, 40.37% and 35.64%, which were higher in the
dry season than in the rainy season except for COD. Plug—flow aeration improved the removal performance of the system, with removal rates of
NH;-N, TN, TP enhanced by 39%, 23%, 21% respectively; however, COD removal rate was not enhanced. In short, this study provides an im—
portant technical example on implementing the measure of returning ponds to the lake and rebuilding the lakeshore bio—system, both of which
are significant to protecting Lake Dianchi.
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Figure 1 Location of the study area and constructed surface flow
wetland system
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1
Table 1 Main designed parameters of constructed

surface flow wetland

/m? 1 400 3 800 4 900 1 900
/mPemd”! 0.21 0.08 0.06 0.16
2
2.1
2 Y
. 2007
2007 6
) 2007 N
COD TN . TP 50 780
3190 910 kg,
COD.TN.TP 28 000.1 800 500 kg
17290.1250 340 kg
10710.550 160 kg,
2000 300m’-d’  COD.TN.TP
7840.650  20kg

2

Table 2 The yield and reduction of pollution load in the research area

COD TN TP
/ / / / / /
kg-a™ %  kgra' % kgeal %
12310 2424 710 2226 70 25.56
25130 49.49 1210 3793 500 36.14
13340 2627 1270 39.81 340 38.30
50 780 100.00 3 190 100.00 910 100.00
17290 61.75 1250 69.67 340 67.24
10 710 3825 550 3033 160 32.76
28 000 100.00 1800 100.00 500 100.00
7170 4148 500 3993 20 5.85
670 6.27 150  26.76 5 2.82
7840 28.02 650 3593 20 4.86
10 120 5852 750 60.07 320 94.15
10040 93.73 400 73.24 160 97.18
20 160 7198 1150 64.07 480 95.14

4704390 12 kg-hm?
28.02%.35.93% 4.86%
1/3 o
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Figure 3 Inlet and outlet pollutants concentration change with month in the constructed surface flow wetland

mg- L'

Table 3 Average concentration of pollutants in the inlet and outlet

of the constructed surface flow wetland mg- L.

4 %

Table 4 Pollutants reduction rate in the constructed surface

flow wetland %

v coD NH-N N e
COD 6231 1642 51.65 640 67.72 8.00 40 1256 1290 5999 2381 4480 2631 3856 2040
71.02 38.82 53.94 2195 56.08 6.00 1979 927 5223 1563 3593 2698 3156 1551
65.94 2835 52.60 15.03 6336 7.00 1557 1362 5676 21.15 4037 28.14 3564 18.84
NH,-N 1.10 098 025 0.16 047 0.08 2.0
040 039 0.14 008 0.17 0.04 N N
0.81 086 021 0.14 036 0.06 . 4 o
TN 392 3.00 160 035 280 042 2.0 coD
297 114 178 075 234 047
353 245 168 056 263 053
TP 0.16 007 008 002 026 004 02
0.15 004 0.10 0.03 0.15 0.04 ©
0.15 006 0.09 003 022 0.04
TN
°
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Figure 4 Pollutanis reduction and reduction rate in various subsystems of constructed surface flow wetland
TP NH;-N ° TN
23 NH,~N 14
TN o TP
5 o
o 5
NH;-N.TN.TP
39% .23% .21% COD o
. 3
NH;-N
12 COD.TN,
NH;-N TP 7 840.650 20 kg
5
Table 5 The effect of plugflow aeration on the pollutants removal rate of system
COD NH;-N TN TP
p 15.57 13.62 56.76 21.15 40.37 28.14 35.64 18.84
’ 17.86 11.33 95.32 21.20 63.32 27.63 56.87 14.59
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