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Experimental Study on Rainfall-Runoff Pollutant Reduction by Urban Green Space
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(1.State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China; 2. Key Laboratory of
Urbanization and Ecological Restoration; School of Resources and Environmental Sciences, East China Normal University, Shanghai 200062,
China)

Abstract: Based on the state that non-pointed pollution caused by urban rainfall-runoff was one of the major factors which led to urban surface
water contaminated and ecology deteriorated> a soil aquifer treatment system was built to experimentally study the pollution reduction
effectiveness of green space, and the impacts of land cover, influent concentration, soil depth, hydraulic loading rate and residence time were
analyzed. The results exhibit that green space has a better and stabilized ability to reduce three representative urban rainfall-runoff pollution
concentrations, which COD are 44.5, 144.3, 487.2 mg*L™", NH; -N are 4.27, 11.44, 36.61 mg*L"" and TP are 0.98, 2.85, 9.66
mg*L™", respectively, and with 8.15, 7.13 and 6.12 cm*h™" hydraulic loading rate, respectively. The pollution reduction rates of COD;
NH," -N and TP by green space are 33.41%-37.14% , 58.74%-61.49% and 63.65%-67.08% > respectively. The effect of land cover to
pollution reduction rate is not significant because of the limitation of oxygen and hydraulic residence time. When pollution concentration
increases the comprehensive pollution reduction ability of green space is kept in 50%-60% > with a little increased tendency. Pollution
reduction process happens mainly in the upper layer of the green space soil with a depth of 50-70 cm.
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Fig.1 Schematic diagram of experimental equipment
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Table 1 Artifical urban rainfall-runoff pollution concentration and analytical method
~ 15 9Lk R (ENEE| ¥ V 2 R K AR vE BN
K EE b o) el g PR IyHiE
PEEIR /mg*L /mg*L / mg*L
i 40.0~48.0 4.5
RS IRAE
COD i 130.0 ~ 154.0 144.3 40.0 (GB 11914-89)
i 480.0 ~ 500.0 487.2
{(iS 3.93~4.53 4.27 , .
9 AR B (v
NH; -N LR 10.68 ~ 13.97 11.44 2.0 (GB 7479-87)
[ 34.84 ~38.29 36.61
i 0.97~0.98 0.98 .
R Y OB
TP bR 2.78~2.93 2.85 0.4 (GB 11893-89)
[ 9.23~10.08 9.66
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Table 2 Pollution load and hydraulic cycle of experimental green open space
B e Ey-) HEKE BEAKEE MR TETRE K X;{ﬁiﬁ,ggﬁ;jf Ej;giﬁ%;ﬁﬁ
H W V&3 /mL /h /h /h fem*h~! : -
0.5a la 3a S5a
1 4000 1 22 2 8.15 2.75 2.30 1.64 1.45
7 &/h s 3 3500 1 22 2 7.13 2.41 2.01 1.44 1.27
2 3000 1 22 2 6.12 2.07 1.72 1.23 1.09
1 4000 1 22 2 8.15 2.75 2.30 1.64 1.45
f &b 3 3500 1 22 2 7.13 2.41 2.01 1.44 1.27
2 3000 1 22 2 6.12 2.07 1.72 1.23 1.09

D B 0.5+ 15 3815 a —IBRISEN G R T, 1 h BN R34 26.9. 35.5+ 49.6 F156.3 mm

2 #ER5iHE
2.1 AR

XA TR R 3 Bl G W) B 7K ST 1R kT B
MR AR, 3k 117 o b KT v G () 11 DGR B 4 R (R
3R, TEE AP % COD KT 34 Ml 9 43
A :34.97%~ 35.80% 1 40.66% » W 15 T 13 7 Wl A
YIRS AL 24.77% ~ 38.75% 1 36.72% HIHI % . AH

=3

XFF COD Mg, #5975 J ik 5 /K R NH, -NFI
TP ¥ 1196k %6 ¥ 75 AN [R) R 5 1700 48 Jon, G 78 4k 41
NH, -NHUCE 73514 66.32%~ 63.74% 1 54.42%
HHEWAEY AN S 41.66% 61.85% Fl 72.72% . [F]
FEFG Y B /K1, TP FI 9k 26 I 51 T NH, -N, A
Bl 4R AT B R A AL 0 IR 5 B 60.95%

58.66% - 81.62%H1 57.19% « 64.54%~ 69.32% .
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Table 3  Pollution reduction rate statistic/ %

K i fe b RSB VYIRS mHIEE  RANEIRE PR B AR 22 95 % A% X [H]
fi% 63.64 10.00 34.97 13.08 30.54 ~39.39
o h 53.25 14.48 35.80 8.96 32.77 ~38.84
oD [ 50.00 31.25 40.66 5.47 38.81 ~42.51
fi% 41.56 11.66 24.77 7.74 22.15~27.39
1 Ly 50.00 24.43 38.75 5.9 36.75 ~ 40.76
[ 44.62 27.27 36.72 4.23 35.29 ~38.15
it 81.53 43.36 66.32 8.86 63.32~69.32
I Ly 81.16 20.47 63.74 14.02 59.00 ~ 68.49
=] 72.98 24.65 54.42 11.27 50.61 ~ 58.24
NH; -N
i 69.76 14.31 41.66 14.12 36.88 ~ 46.44
H LR 75.23 42.99 61.85 9.14 58.76 ~ 64.95
[ 84.57 58.26 72.72 7.00 70.35 ~ 75.09
fi% 98.97 11.34 60.95 28.05 51.55~71.12
7’ th 90.10 20.04 58.66 20.26 51.51~65.51
= 90.49 43.63 81.62 8.70 78.68 ~ 84.56
B fi% 88.24 26.21 57.19 18.86 50.80 ~ 63.56
H h 89.87 37.50 64.45 9.06 61.39 ~ 67.51
=t 89.96 42.26 69.32 15.29 64.15~74.49
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Fig.2  Vertical pollution reduction of non-plant cover test
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Fig.3  Vertical pollution reduction of plant cover test
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Fig.4  Pollution reduction temporal change of non-plant cover test
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