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Analysis of Pollution Characterlstlcs and Sources of Rainfall Runoff from' Roofs n the

Central District of Beijing = P / =
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(1. Beijing Municipal E(ologlcal and Environmental Monltonng Center Bel]mg 100048, Chinaj 2. State Emuronmemal Pmtecllon Ke) Laboratory of ‘All Matenals Flux in

Rivers, Beijing 100871, Cfund) i &Y & i L

e
Abstract The ramwater and rainfall runoff of roofs in the ¢entral; (llS fot of 1 Beljmg from June to Seplember il 2019 were sampled and analyzed 1o study the characl leHSllE’S of
the water quality, the ﬁfst ﬂush effect, and the maininfluéntial factofs and sources of pollutants. The resulis showed.that the roof runoff was serlously polluted by tota'l
nitrogen), ammonia mlrogjen chemical oxygen demand; and totdl suspended $olids whose event mean (oncemraflm (EMC) exdeeded the fifth level of envitonmental qualltv
standards for surface water (CB 3838-2002) (the EMC of suspehded salids exceeded the second level of distharge standard of pollutants for municipal wastewater iféaiment
plams (GB 18918- 2002) )z~The rainwater was relatively Jess polluted than  the rainfall ‘runoff, but the EMC of ammonia nitrogen dnd total nitrogen of the rainwater also
exceecfgd the/standard in some raiféllevents. The first flush mtensuy‘of the r‘unfdll inoffs was between weak and medium. The sequence of strength of the first flush of
dlfferenl pollugants was ammonia nitrogen > total suspended‘solids > chemlcal -oXygen “demand > total nitrogen > mercury > zinc > total phosphorus > lead. The concentration of
total suspended solids, chéfmical oxygen demand, and total phosphorus in roof runoff were significantly positively correlated with the length of rainfall and the dry period and
negatively €orrelated with the rainfall intensity. According to the results of principal component analysis, the main pollutant in rainwater was nitrogen emitted by vehicles, and
the main pollutants in roof runoffs were suspended solids, organic matters, and phosphorus pollutants released from the aging of roofing materials and the corrosion of metal
down pipes.

Key words: Beijing; roof runoff; rainwater; first flush; principal component analysis
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Table 9  Correlation of the water quality data in roof runoff and rainfall characteristics

TR B R RN G [CaR I T 2

B3 P AR AL Pia AHIE R AL Pia AR AL P1H
pH -0.071 0.793 -0.528* 0. 036 -0. 445 0. 084 0.037 0.893
b2 T 0. 691 ** 0. 003 0.346 0.190 -0.447 0. 082 -0.692* 0.003
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B 0. 461 0.072 -0.047 0. 864 -0.250 0. 350 -0.219 0.415
By 0. 808 ** 0. 000 0.355 0.177 -0.296 0. 265 -0. 600 * 0.014
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Fig. 3 Distribution of EMC value of different roof runoffs
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Table 10 Results of principal component analysis and varimax rotated loading for rainwater and roof runoff

sk R
Eizg
PC1 PC2 PC3 PC1 PC2

pH 0.107 -0.603 0.592 -0.016 —0.745
b2 T -0.133 0.211 0.893 0.852 0.270
HA 0.387 0. 864 0.013 0.264 0.913
Mk 0. 648 -0.185 -0.392 0.810 0.341
MA 0.952 0.164 0.131 0.188 0. 841
K 0.957 -0.039 0. 088 0. 600 -0.097
it -0.154 0. 667 0.023 0. 838 0. 166
B -0.59 0.625 0.250 0.793 0.209
Y -0.580 0.332 -0. 660 0. 852 0.132
T3 2% BTRR ./ % 34.819 24.023 20. 282 43.381 26.471
FitJr 22 5Tk % 34.819 58. 842 79. 125 43.381 69. 852
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