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Research on Evaluation of Water Quality of Beijing Urban Stormwater Runoff
HOU Pei-qiang, REN Yu-fen, WANG Xiao-ke, OUYANG Zhi-yun, ZHOU Xiao-ping

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: The natural rainwater and stormwater runoff samples from three underlying surfaces (rooftop, campus road and ring road)
were sampled and analyzed from July to October, 2010 in Beijing. Eight rainfall events were collected totally and thirteen water quality
parameters were measured in each event. Grey relationship analysis and principal component analysis were applied to assess composite
water quality and identify the main pollution sources of stormwater runoff. The results show that the composite water quality of ring road
runoff is mostly polluted, and then is rooftop runoff, campus road runoff and rainwater, respectively. The composite water quality of
ring road runoff is inferior to V class of surface water, while rooftop runoff, campus road runoff and rainwater are in I class of surface
water. The mean concentration of TN and NH, -N in rainwater and runoff is 5.49-11.75 mg-L™" and 2.90-5.67 mg-L™',
respectively, indicating that rainwater and runoff are polluted by nitrogen (N). Two potential pollution sources are identified in ring
road runoff; (D P, SS and organic pollutant are possibly related to debris which is from vehicle tyre and material of ring road; @ N and
dissolved metal have relations with automobile exhaust emissions and bulk deposition.

Key words : Beijing; urban rainfall runoff; evaluation of water quality; grey relationship analysis; principal component analysis
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Table 1 Mean concentration of different pollutants in natural rainwater and different underlying surfaces runoff

; T e TRIERER | SRE TR o )
k7 3(En:2i()7£( J(:énﬁjzs/i)m AL IZ‘]jEll_lﬁﬁﬂ it 7N iﬁn:ilg;) Ui MK V Ik Pt
pH 5.53 £1.22°* 6.77 £0.19" 7.06 £0.34¢ 7.62 £0.274 6~9 0. 000
SS/mg-L~! 0.79 +1.88* 37.70 +60. 36" 53.45 £96.47" 467. 68 +315.93¢ — 0. 000
DO/mg-L ™! 8.26 +0.7° 6.39 £1.55" 7.33 £1.51% 4.70 £1.83¢ 2 0. 000
BODs/mg-1.7! 3.12 £2.65* 4.20 £2.31* 5.19 £3.62* 14.26 +9.62" 10 0. 000
COD/mg-L"! 33.91 £27.02* 68.91 +40.33" 67.52 +19. 54" 308.26 +115.80° 40 0. 000
TN/mg-L~! 5.49 £2.7° 11.75 +6.77" 5.88 £3.97* 7.73 £4.54* 2 0. 003
NO;y -N/mg-L~! 2.09 £1.46* 4.50 £2.37" 2.45 +1.8%* 3.59 £2.58" — 0. 002
NH, -N/mg-L"! 3.54 £2.17% 5.67 £3.32¢% 2.90 +1.36" 2.96 £2.24¢ 2 0. 009
TP/mg-L ™! 0.039 +0.038* 0.084 +0.083" 0.200 +0.093¢ 1.034 £0.4911 0.4 0. 000
TOC/mg-L~" 1.58 £0.71* 4.24 £2.23" 5.59 £1.00°¢ 21.50 +6.80¢ — 0. 000
Zn/mg-L~! 0.099 +0.058* 0. 144 +0. 144 0.030 +0.016" 0.027 +0.019" 2 0. 000
Pb/mg-L ! 0.016 £0.018* 0. 006 +0.006™ 0. 003 +0.001" 0. 003 +0.005¢ 0.1 0. 000
Cu/mg-L~! 0.010 +0.008* 0.012 +0.006" 0.011 +0.006* 0.027 +0.013" 1 0. 000

1) FRAHEAE N mean £S. D, n LA, FIE] TR KR 215 MR R R FR AR IR HR A7 7R R TR 25 5% (P > 0. 05)
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Table 2 Grey relationship degrees and the assessment results for natural rainwater and different underlying surfaces runoff

(bS] I2% m2 ms IV VES FAES i R SRR X 10 11 25 40
KIRTRIK 0.918 0.926 0.824 0.815 0.794 0. 820 IS
JEXIE S 0. 842 0.878 0.777 0.762 0.736 0.815 I
BN PRI AR T 0. 903 0.912 0. 825 0. 826 0. 805 0. 830 IS
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Table 3 Results of principal component analysis and varimax

rotated loading for the ring road runoff

EEL7D - - L - -
PCl1 PC2 PC3 PC4
pH 0.476 -0.572 -0.324 0.271
Ss 0.784 -0.089 0.246  -0.125
DO -0.302 -0.780 -0.152  -0.038
BOD; 0.122 0. 386 0.716 0.253
COD 0. 837 0. 284 0.305 -0.113
TN 0.074 0.434 0. 494 0. 548
NO; -N -0.036 0. 746 0.274 0.174
NH," -N 0.259 0.088 0. 878 0.134
TP 0.878 -0.005 0. 049 0.152
TOC 0. 700 0. 541 -0.053 0.181
Zn 0. 186 0. 136 0.297 0. 643
Pb -0.135 0. 102 0.028 0. 875
Cu 0. 049 0. 832 0.055 0.253
FETM/ % 23.36 22.61 15.24 13.96
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