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Hydrology and Pollution Characteristics of Urban Runoff: Beijing as a Sample

DONG Xin, DU Peng-fei, LI Zhi-yi, YU Zheng-rong, WANG Rui, HUANG Jin-liang
( Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The purpose of this study is identification and characterization of hydrological process of urban runoff, as well as concentration
variation of pollutants in it. Samples were collected in 4 rainfall events in Beijing from Jun. 2006 to Aug. 2006. Hydrology and pollution of the
rainfall-runoff process were analyzed on roof and road. Study results show that the shapes of hydrological curves of runoff, despite for a 5 ~ 20
min delay and a milder tendency, are similar to rainfall curves. Runoff coefficients of roof are 0.80 ~ 0.98, while 0.87 ~ 0.97 of road. Event
mean concentrations ( EMC) of pollutants are influenced by build-up and wash-off features, which leads to a higher concentration in road runoff
than in roof runoff. Major pollutants that excess the water quality standards are COD, TN, and TP. Evident correlations ( > 0.1) are found
between pollutants. Correlation with particles are higher for COD and SO ( > 0.5), while lower for nutrients ( < 0.5). First flush effects
(FFE) are found and affected by several factors, such as pollutant variety, types of land covers, and rainfall intensity. FFE are found more
intense in SS, more frequently in road runoff, and more difficult to form for COD and nutrients with low rainfall intensity . Therefore, control of
first period of runoff would be an effective approach for runoff management in Beijing.
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Table 1 Information of sample collection

FHAM B 7K B [A) B /9 7 85 /min FE K B /mm Fi 38 /mm* min ™' 2 1 #F i B0/ B T B Bu
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Table 2 Roof runoff and runoff coefficient
X HH ¥ K HIPEHEE BRAKREFRBRE oy R EH& EAawWE & T 12
/R-H /mm- min " /mm* min "~ i /mm MAER /mm iR
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Table 3  Pollutants in urban runoff/mg-L "'
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T 4B i ‘A-H pH SS CcoD TOC TN TP Cl- S0%-
06.28 7.07~7.75 4.5~109.4 44.67~472.2 21.17~130.68 6.70~39.33  0.53 ~4.68 1.99~9.84 24.18 ~ 124.64
(7.31) (24.15) (262.56) (81.34) (21.94) (2.69) (3.33) (36.30)
07-12 7.34 ~ 8.62 33.8~51.3 38.29~130.8 16.33~56.44 2.96~7.72 0.02~0.2 0.53~2.40 14.07~37.39
(7.97) (41.19) (87.81) (35.03) (5.81) (0.06) (0.96) (24.57)
08.01 7.5~9.08 0~12.4 31.91~92.53 15.06~33.61 1.41~5.23. 0~0.21 0.18~2.57 2.97~18.16
(7.65) (2.93) (55.79) (18.74) (2.38) (0.05) (0.93) (5.49)
B & 08-08 6.69~7.55 0~162.73 0~ 162.7 6.19~27.44 1.34~4.31 0.02~0.11 0.77~3.06 10.65~28.29
(7.158) (39.71) (57.81) (13.62) (2.89) (0.05) (1.73) (19.00)
¥ {E 7.52 27.00 115.99 37.18 8.26 0.71 1.74 21.34
06.28 7.16~8.17 10.9~377.1 124.4~370.1 33.39~100.85 5.71~24.06 0.12~3.71 2.12~21.7 21.7~64.2
(7.95) (39.21) (238.65) (37.33) « (9.64) (0.66) (2.89) (28.75)
07-12 7.57~8.21 60.3~388.6 127.6~268.0 27.21~78.48 5.05~10.27 0.16~ 1.46 1.07~7.72 26.9~73.8
(8.00) (95.49) (177.01) (38.51) (7.30) (0.51) (2.42) (38.39)
B i 08.01 7.890~8.57 46.1~4929 22.33-~268.0 17.79~86.83 2.63~9.24 1.42~0.15 0.63~4.68 6.67~27.9
(8.31) (146.96) (100.68) (37.72) (4.32) (0.58) (1.35) (11.66)
08.08 6.71 ~7.33 48-~357.4 114.8~1410 23.56~511.0 3.56~6.61 0.01~0.82 2.50~7.11 17.4~38.7
(7.24) (46.41) (363.45) (79.86) (4.31) (0.23) (2.77) (20.91)
bk 7.88 82.02 219. .95 48.36 6.39 0.49 2.36 24.93
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Table 4 Correlation coefficients of different pollutants

FRE  ERY MXEB R _
SS TOC TN TP S0?
$S 1 0.603 0.308 0.249 0.706
TOC 0.603 1 0.627 0.349 0.675
2 TN 0.308 0.627 1 0.327 0.589
. TP 0.249 0.349 0.327 1 0.329
S03- 0.706 0.675 0.589 0.329 1
SS 1 0.586 0.567 0.432 0.740
TOC 0.586 1 0.560 0.411 0.616
=311} TN 0.567 0.560 1 0.618 0.735
TP 0.432 0.411 0.618 1 0.420
SO - 0.740 0.616 0.735 0.420 1
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