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Table 1 Main pollutant concentrations of tested water

HHRHE T TN NH, -N TP SS
W/ (mg - L7 13.52 +0. 39 11.94 +0. 68 0.93 +0.04 390. 38 +30. 01
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Fig. 1 Scheme of buffer strips Fig. 2 Scheme of right triangle weir device
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Fig. 3 Flow chart of buffer strips field test
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Table 2 Mean data recorded by right triangle weir device of the experiment process

PNGEES B4 4K ] SUARE /St oK {3 W £ Btk % ik i T i
2% phy /min /K /mm /m’ /m? /B K=
2% 16.4 21.4 190.7 2.47 1.53 1.61
3% 13.7 22.6 197.5 2. 66 1. 34 1.99
4% 11.8 24. 4 204.3 2.97 1.03 2.88
5% 9.1 25.6 208.9 3.12 0. 88 3.54
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Fig. 5 Removed pollution amount and removed efficiency by runoff and seepage from buffer strips in the different slope

WEFE A B, BIRAS I 2% 22 ol 2 K B E W AR TAR UK R, (HB A S e LER A B T4
W, XEZRM TR R R LG YRR B EZ AR, Y LR
AEJT B WAL TR, DI M g2 vbali 2 HOK B B, WU REA AR g HOxT R TS Qe ) L BRAETT . WEIEXT
Z YR A B . AWK R A TS G L BR R BEAT A G PR e A T, AE 0.99 EAF T A
ERRBOCKR, MIRABCY 0.929, Hh W& 4R MK 6 Frs.

2751 50
o RAEMH = 2
w 250F — fa¥th Lk =~ b
w 225) @40_
g ' N = d
W« 200F B 30
x 2
@6 175} X 20l
® 150} &
st o =5 1 5
1.0 1.5 20 25 30 35 4.0 I 1 %
BRBRAR LA
6 [ 12 2 o V95 K B (55 R 5 e o % b BRI Z IR S R ACE (1 <0.05)
e %z Bl 7 AN TR 2% ol X Ui VS e R R g s 25 o i

Fig. 6 Relation between the ratio of runoff and seepage water Fig. 7 N, P pollutants removal capacity of different slope

quantity and removal efficiency of total N in the different buffer strips

slope buffer strips
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Quantitative study of the damping effect of buffer strips with
different slopes on runoff and pollutant removal efficiency

WU Jian-qiang

(Shanghai Academy of Environmental Sciences ,Shanghai 200233, China)

Abstract: Using the constructed buffer strip experimental site and the hydrometric devices in the Dongfeng Port of
Shanghai, a quantitative study is conducted to investigate the damping effect of buffer strips with different slopes on
runoff and the pollutant removal efficiency of nitrogen (N) and phosphorous (P) from agricultural lands. The result
shows that for a similar configuration of vegetation structure, the gentler the slope gradient is in relation to the damping
effect of buffer strips, the slower the runoff moves, and the greater the hydraulic permeability is. For example, on a
19-m long buffer strip with a 2% slope, there will be a delay of 7.3 minutes for runoff starting to flow out of the strip
compared to that with a 5% slope. The two slope configurations can lead to a ratio of 1:1.74 with respect to the seep-
age water. The improvement in the pollutant removal efficiency of N and P would be more significant in comparison
with the damping effect on runoff when the slope gradient increases. For instances, on the buffer strips with 2% ,
3% , 4% and 5% slopes, the improvement ratio of the two elements are 2.32, 2. 15, 1.82 and 1. 64, respectively.
The gentler the slope gradient is in relation to the pollutant removal efficiency of N and P, the greater the total effi-
ciency and unit area improvements will be. For example, on the buffer strips with 2% and 5% slopes, the two im-
provement ratios are found to be 1.56 and 1. 66, respectively. The buffer strip with a 2% slope would have the high-

est pollutant removal efficiency of total nitrogen (TN ), ammonia nitrogen ( NH,-N) and total phosphorous ( TP),
which are 0.661.0.672 and 0.044 g/m*, respectively.

Key words: buffer strips; slope; stagnant runoff; pollutants removal; quantification





