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Study on the characteristics of runoff pollution control in different configurations of rural vegetation buffer
strips

ZHANG Jingyu"?, XIA Xiaolin"?, WANG Bangwen"*, ZHANG Shijie"?>, CHEN Lei"?, LONG Changyu"*

(1. Anhui and Huaihe River Institute of Hydraulic Research, Hefei 230088, China; 2. Anhui Province Key Laboratory of Water
Conservancy and Water Resources, Bengbu 233000, China)

Abstract: A vegetation buffer strip is an important spatial barrier in rivers and lakes. It is used to alleviate the direct interference of human
activities on rivers and lakes and block agricultural nonpoint source pollution. Eight buffer strips were designed in a small watershed
Dingyuan in Zhangshan to systematically study the effect of interception provided by different types of buffer strips on pollutants such as N
and P in farmland. Combined with natural rainfall methods, the reduction effects of different buffer strips on surface runoff and its main
pollutants such as total N(TN), total P(TP), and chemical oxygen demand (COD) were observed for two years. The results showed that
forest land and 3° and 8° cross—ridge tillage buffer had the highest runoff interception efficiency, with interception rates of 62.4%, 52.0%,
and 60.6% for TN, TP, and COD, respectively. The runoff increased first and then decreased with the increase of rainfall intensity.
Compared with the 8° slope treatment, the sediment reduction rates of the cultivated land buffer zone in the downhill (3°) treatment for
vertical ridge and cross—ridge were 53.3% and 50.9%. The nutrient loss of rainfall runoff on the slope was mainly composed of N and
organic matter, the average interception rate of NHi=N in the runoff was as high as 95.2%. All buffer strips had good retention effect on TP
in the runoff, and the loss of CODy, on the slope of 3° and 8° cross—ridge cultivation was the lowest, and the interception rate reached
53.0% and 58.6%. Our results indicated that the presence of high coverage vegetation and developed roots in the forest buffer strip can

effectively slow down the erosion caused by rainfall on the surface and reduce runoff and nutrient loss. The implementation of cross-ridge
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cultivation in rural hilly and mountainous areas in the south is also an effective measure to retain runoff and reduce the risk of nonpoint

source pollution.

Keywords: vegetation buffer strip; agricultural nonpoint source pollution; runoff; sediment; nitrogen and phosphorus loss
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Figure 3 Scatter plot and fitting curve of runoff and maximum 30 min rainfall intensity (I3) on different types of buffer strips
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Table 1 Distribution characteristics of sediment yield in different buffer strips from 2021 to 2022

INX G5 ZZ phaiy 2y BB T AR it Suspended HERL 53 2K it Bed materials BB A SR TR i A M He )
District number Buffer strip type materials loss/(t-km™) loss/(t-km™) The proportion of suspended sediment loss/%
1# 8okt 29.85 0 100.00
24 8okt 8.73 0 100.00
3# RS 965.65 1589.76 37.79
A# RS 490.69 1 166.19 29.62
St 8ol 263.30 922.55 22.20
o# R 22 103.37 740.24 12.25
T# 3ol e 157.04 396.39 28.38
8# 3ok 22 149.43 264.39 36.11
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Figure 4 Scatter plot and fitting curve of sediment yield and maximum 30 min rainfall intensity (/s) on different types of buffer strips

R2 AEAENHEEREETEWIRE (mg-L)
Table 2 Pollutant concentration in runoff of different buffer strips(mg-L™")

JNX 45 District number % #2558 Buffer strip type

NHi-N TN TP

CODwn

1# 8ot 0.137+0.118b 2.000+1.068¢ 0.400+0.075a 3.960+0.290ab
24 8ot 0.221+0.118b 2.668+1.068¢ 0.252+0.118a 8.280+3.088a
3# 8t 4.438+0.989ah 6.012+1.051be 0.426+0.223a 3.256+0.854ab
4 8ot 4.122+0.924ah 7.369+1.445abc 0.822+0.301a 5.725+1.868ab
S# 8ol Iz 6.199+1.965a 11.133+3.002ab 1.182+0.563a 6.680+2.692ab
O 8ot 22 3.225+1.034ab 14.653+4.675a 1.028+0.387a 5.726+1.552ab
T# 3ol e 2.110+1.283ab 6.079+1.974be 0.721+0.288a 2.937+0.919h
8# 3°ohe 22 5.993+2.144a 8.382+1.979abce 1.598+0.934a 6.452+2.574ab
TE: G R NE FREFR RN X 2 0] 22 57 .35 (P<0.05)
Note: Different lowercase letters in a column indicate significant difference among districts (P<0.05).
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Figure 5 Distribution characteristics of nitrogen and phosphorus among plant organs
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Figure 6 Comparison of pollutant loss in different buffer strips
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