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Quantification of pollutants in rainfall-runoff in plain areas with dense river networks: A
case study in the Western Bank of Wangyu River, Taihu Basin”®

*
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(State Lab of Pollution Control and Resources Reuse, School of the Environment, Nanjing University, Nanjing 210023, P.R.
China)

Abstract: Quantifying the pollutant loads in rainfall-runoff plays a critical role in non-point water pollution control at the watershed
level. In this study, rainfall-runoff experiments were conducted on various land use types in the western bank area of Wangyu River
to localize the initial abstraction ratio in the SCS-CN model. Then, by incorporating the remote sensing interpretation of land use
types and the measurement of pollutant concentration in the rainfall-runoff, this study explored the temporal and spatial patterns of
four kinds of pollutants, namely total phosphorus (TP), total nitrogen (TN), ammonia nitrogen ( NH;-N) and chemical oxygen
demand (COD). The results indicate that the recommended initial abstraction ratios for grassland/forest/farmland and impervious
surface in the study area are 0.3 and 0.9, respectively. Besides, the rainfall-runoff depths and pollutant loads are found to be sig-
nificantly and positively correlated with the rainfall depths. Along with the decrease of annual rainfall in this region, the annual a-
mount of TP, TN, NH;-N and COD loads in rainfall-runoff have reduced from 190, 1359, 445 and 16041 t in 2017 to 118, 949,
314 and 11250 t in 2019, respectively. Rural resident land, among all the land use types, has the highest TN and COD loads per
area, while grassland and forest rank the bottom. This study provides precise information about pollutants in rainfall-runoff to facili-
tate the development of water pollution control strategies in Wangyu River watershed and can be used as a methodological reference
for future quantification of non-point source pollution practices in plain areas with dense river networks.
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Fig.1 Main river systems and administrative division of the study area
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Tab.1 Initial abstraction values of different underlying surfaces
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4 H 18.81 16.17 — 2.10 6.28
i 3.59 — 0.35/0.20/0.40/0.40/1.40/0.69/ 0.30/0.3070.25/0.10/ 2.67/3.82
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Tab.2 Runoff depth of three types of underlying surface in each rainfall observation station
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LRHAR TR/ mm 289.51 288.78 302.53 220.51 184.26 282.00 230.83 240.67 185.76 174.92
AR AR B/ mm 272.11 272.43 283.82 202.47 170.12 263.77 213.49 225.71 169.76 161.41
M FAZ IR/ mm  877.69 883.30 880.64 796.57 686.47 935.93 833.07 786.78 706.27 671.79
2018 [ T ¥/ mm 1213.4 11619 1317.5 1295.1 1105.1 1428  1245.8 1260.5 1142.5 1250.2
LRHAR TR/ mm 178.31 130.27 238.72 178.14 94.19 263.24 161.42 183.23 140.24 174.44
A& HAR L/ mm 161.20 112.94 218.54 157.44 78.92 240.76 144.30 165.31 123.69 157.20
i it R AT /mm - 731.53  677.90 845.75 804.52 647.37 920.15 758.80 777.90 681.56 751.96
2019 [ T ¥/ mm 1082.1 1094.4 905.8 1007.4 1052.0 1047.3 950.6 1007.0 1020.3 1045.4
LRHAR IR/ mm 123.47 160.85 114.21 145.04 162.36 134.40 110.41 118.09 144.07 124.15
A% HAZ IR/ mm 108.16  144.67 101.75 129.21 145.29 119.09 95.74 103.06 129.51 107.84
T it R A/ mm 635.00 664.89 513.75 589.39 634.79 612.60 544.54 571.46 586.38 611.66
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Tab.3 Runoff volume of three types of underlying surface in each rainfall observation station
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2017 SRR/ (J7 1) 418.03 163.95 180.55 294.26 358.28 188.20 512.25 426.90 374.19 233.61
KW E/ (JTt) 175.34  18.70 3295 51.62 212.67 94.15 354.46 420.30 369.31 309.88
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2018 LRARWE/(Jt) 25747 73.96 14247 237.72 183.15 175.68 358.21 325.01 282.49 232.98
KRR E/ (T t) 103.87 7.75  25.37 40.14 98.66 85.94 239.57 307.83 269.09 301.79
b T A E/ (J7 1) 2029.41 1193.41 2133.92 2298.90 1515.25 1171.98 2047.26 1515.01 923.23 1110.10
2019 SRR/ (U7 1) 178.28 91.32  68.16 193.55 315.70 89.70 245.02 209.47 290.21 165.81
RHAERE/ (T t) 69.70  9.93 11.81 3294 181.63 42.51 158.96 191.90 281.74 207.04
iR E/(J7 ) 1761.59 1170.51 1296.26 1684.17 1485.80 780.27 1469.20 1112.96 794.29 902.97
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g EBETPE HEDEPY S Y
wgpy A RS B IDWRM WRER FIRS
AREX RIEX RMEX 2010 4505 1997 4E12) 1997 412
2017 4¢ 2018 4F 2019 4F

+HE M
AT I bk biiRiTec
2014 4£1361 2016 4131 2016 4

TP/ (t/km?) 0.39 0.33 0.24 0.07 0.01 0.001 9.99 0.58 0.12

TN/ (t/km?) 2.80 2.55 1.95 1.06 0.05 0.03 5.42 2.11 0.41
NH,-N/(t/km?)  0.94 0.86 0.66 0.19 0.02 0.001 0.58 0.27 0.18
COD/(t/km?) 33.01 30.27 23.15 1.35 0.10 0.21 55.07 60.61 7.56
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