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Abstract. Urban rainfall-runoff pollution is one of the important reasons for the deterioration of urban water quality. Quantitative
calculation of urban rainfall-runoff pollution load is the basis and key for implementing total urban water environmental pollution
control management, which can provide scientific basis for urban water environment management and pollution control. Based on
the theory of pollution build-up and wash-off, this paper put forward the concept and calculation formula of “the characteristic are-
a”, and established a mathematical model of pollution load from each rainfall runoff. Combined with the case studies, the validity,
accuracy, applicability, and limitation of the mathematical model were evaluated. The results showed that the characteristic area
better reflected the pollution load characteristics on various types of land, the rainfall-runoff pollution load was proportional to the
product of the characteristic area and rainfall. The model established in this paper could be calibrated by 3 or more sample data of
rainfalls, so that the rainfall-runoff pollution load could be estimated quickly and more accurately. This method was simple and
practical and could be used in a wide range of areas, furthermore, it could greatly reduce the workload of data acquisition. For
small rainfall events, it was recommended to calibrate the model with observation results of similar rainfall to improve the prediction
accuracy of the model.
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Tab.1 Land use proportion of catchments

KA BT % RS H% Sl /% B/ hm® R R/ hm® G E R hm® SR RY hm?

Fig.1 Distribution of catchments

i

ST1 25.39 11.51 63.10 232.31 105.32 577.44 915.07
ST2 34.98 19.05 45.96 187.14 101.94 245.88 534.96
ST3 40.42 43.63 15.95 113.31 122.29 44.71 280.31
ST4 39.03 17.09 43.88 125.43 54.91 141.03 321.38
ST5 29.40 58.18 12.43 181.02 358.26 76.52 615.81
ST6 32.61 10.46 56.92 245.93 78.92 429.29 754.14
ST7 15.12 5.40 79.47 32.19 11.50 169.13 212.82
ST8 18.62 2.75 78.63 33.88 5.01 143.06 181.95

ST9 30.41 5.44 64.16 102.15 18.26 215.52 577.59
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Fig.2 The relationship between cumulated COD (a), TP (b) and TN (c¢) and
characteristic volume under different rainfall conditions

RS FaE T e RN K R XI5 B BT (6 4) B A3 (4) | 3RE 5 R R AR 75 S S A Boa 8. RS0l
B3 AR, BBk 1 IR (PS) 2 SRR (PS A P10) Al 3 34 FE (P2, PS Hl P10) N 5 4L i fi , 3¢
SE R R AR AL 175 Y S B AR, F00 HA 7 U R A T 75 % B AT , O 5 SWMML RS R FH530 H 1 52 o5 e
TS REAT X L, 70 B PN L

R 4 FALK T XHBTFE X AEA R R T 26 7F T 79 COD B fi

Tab.4 Cumulated COD in each catchment and study area under different rainfall conditions

COD fifii/ (x10° kg)

LKA X
P20 P15 P12 P10 P5 P2 Pl P0.5
ST1 44.164 42.381 40.954 34.847 30.417 23.713 18.089 9.888
ST2 30.190 29.158 28.363 24.162 21.734 17.919 13.175 6.115
ST3 19.114 18.694 18.350 15.720 14.664 13.226 11.452 5.929
ST4 19.578 18.924 18.411 15.667 14.034 11.582 9.163 4.815
ST5 41.470 40.506 39.752 34.141 31.829 28.601 25.294 15.207
ST6 39.556 38.108 36.967 31.496 27.919 22.342 16.353 7.875
ST7 7.143 6.767 6.467 5.486 4.571 3.133 1.938 0.887
ST8 6.420 6.045 5.747 4.888 3.987 2.629 1.370 0.515
ST9 31.653 30.347 29.274 24.896 21.719 17.027 12.383 6.174

5T X 239.288 230.930 224.284 191.303 170.873 140.172 109.217 57.406
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Fig.3 Prediction error of COD pollutant load under different storm frequencies in each catchment
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Tab.5 Model coefficients and influence coefficients
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Tab.6 Rainfall runoff pollution load of the typical campus in Wuhan City

gy VMR BTTEY JRTEEY B/ STEY AT SULTEY  CODy, T5M TN ISR
mm hm? hm? hm? hm? hm? i B ke i/ kg
P0.5 17 9.84 32.43 29.22 7.52 70.78 421.371 27.627
Pl 34 9.84 32.43 29.22 7.52 70.78 1277.505 89.780
P3 59 9.84 32.43 29.22 7.52 70.78 1910.899 179.123
P5 71 9.84 32.43 29.22 7.52 70.78 1988.451 205.415
P10 88 9.84 32.43 29.22 7.52 70.78 2039.121 226.874
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Tab.7 Rainfall runoff pollution load of Nanyuan water system in Suzhou City

L FE Y S/ AR #EK R COL? 5 Y TN “Fi%’% P “ﬁ%’%

- mm hm? hm? ﬁ’lﬁ,ﬁ'\i/kg ffiﬁﬁi/kg ﬁlﬁfﬁ'\i/kg
P0.25 15.78 151.099 42.481 2975.7 70.40 1.868
P0.5 23.01 151.099 42.481 5361.3 137.20 3.776

P1 30.24 151.099 42.481 7231.0 208.66 6.134
P2 37.47 151.099 42.481 8232.2 268.82 8.565
P3 41.70 151.099 42.481 8523.3 296.83 9.951
P5 47.03 151.099 42.481 8700.1 323.68 11.577
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