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Abstract The purpose of the study is flush characteristics of urban runoff pollutant on different underlying
surface. Select 5 typical hardened surfaces in Changzhou City and monitor the change process of rainfall runoff
pollutant from March to August in 2015. The results showed that event mean concentrations (EMC) of pollutants in
road runoff were higher than that of roof runoff. For road runoff, SS concentration was higher than the water
quality standards by 1.34 times; COD concentration was higher than the water quality standards by 2.59 times. For
the roof runoff, COD concentration was higher than the water quality standards by 1.8 times; and TN concentration
was higher than the water quality standards by 2.6 times. For the roof runoff, the dissolved-bound fraction was
72.78% for COD, 57.99% for TN. For road runoff, the dissolved-bound fraction was 61.59% for TN. The pollutant
concentrations were commonly higher at the initial stage, while decreased with prolonging of the rainfall time and
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gradually became stable at the later stage. The initial concentrations of pollutants from the underlying surface were

as follows: concrete ground, asphalt ground, paved ground, flat roof and slope roof. During the rain flush, the

concentration of pollutants on the underlying surface increases with the increase of the intensity of the rain which

was fluctuated. The intensity of the first flush intensity varied by surface and was most intense for the flat roof,

followed by the slope roof, then the asphalt road and finally the concrete road. Rainfall in pre-period was intensive

and pollutant concentration was exponentially attenuated. When rainfall changes smoothly, the concentration of

pollutants was stable firstly and then attenuation. When the rainfall was sparse in pre-period and intensive in the

late-period, the curves of pollutant change type was multi-peak type. The index flush model had good effect to

pollutant runoff simulation, the flush coefficients of COD on the slope roof, flat roof, and concrete road were

0.871, 0.765, and 0.025 mm™', the roof flush intensity was much larger than the ground. The flush coefficient of

dissolved-bound of COD and granular-bound of COD was similar on the slope roof. The flush coefficient of

granular-bound of COD was greater than the dissolved-bound of COD on the flat roof and the concrete road.

Key words underlying surface; rainfall flush; runoff; flush coefficient

FESRTG R A B A RGABE, RS RE %
JLA 45 H K IR BE 19 e Ry, s m K AR S R Gk
FE SR R R U2 iy i R AR TS Y R R TR
b TR TS Y S R AR AR Y P, R T K R
BEf) E B YR . T R AR IR B EOR IR TREAL T
BMNATHE . il F4Yy . B, JE50E
155 YA Vi 0 AT e P DA R A b e,
By BRI A Z 9K A, SR A KRR,k
SRS Y B R AR AL | HEC R B R s AR ik
R B R A MR T M AR TS e i TR R A
FETT R B . RN . BRI AT . 3 £ oA 2R
R RATT BRI M 2 T IR 2L

BT, AR 5T 3T R AR I TS e o 3
BLAE WP AR TR AR TS YL 25 o0 A SO R 2 L BRI
RFA TR . B AR TS Y HE RO A A5 T . 7
1 2 U s ot b T T R AR R A M, & R T AR
WA 95 G () AT A A R, TS Y g bR
COD (fb2F 75 S i) A SS (IR Y) . b vk 25 B3 1
XFACI T AR L . R T A B, & K 2 B
TAT A28 5 e W vk > 2 TR AR U 15 Y W)Wk B, 80 Wi
B S B75 e & s HEJP A TP B )>COD>TN( &L
R)o AT EZFEPVR LA 5UR [ 2h fig X 18 B DT R4
TN 1 TP (& &R e, BREZEUWESER
A7, W B AR S R AE . 2RO i
X P T SR DX Jaldpl T = 1AV T T A T 3 R
I T 9 RN AR I, R B 50%~90% I B T T
PE7= A PR BR300 R ) iR AR YR o =2
AT > J22 1> T 2 B U T S R R R A
WREHARANH, 38520 25K HEN
0.14 mm™', &ZFNEi% 0.54 mm'. 2 =0HEd

Gt AL OR BRI AR AL, 75t b AR 2 e 1 o Rl 2R

K HATEEA 0.001~0.05 mm™' . 3IX FEN 42
A P T A7 RN L FE AN R R ARG s . H
H, B3k T A Ak T TR K ] i AR S AR A
AT AR R =

AR 5T 1 B M Ti7 B R AL R a5 9T R T
Y R B W A2 i EMC R B AR (LR 1R, 7 5 05 4
Y. BRI S RGP IR, Ik
AN TR] T #2815 Y 0 VA B A T vl A 1) A2 Ak R
ik, R FH A RS0 TS G o R, A A
AR T 3R AR TS G R R 22 A 4l o

1 ARXEMRFE
1.1 #REXHER

M AL T A R, S FCh 4653
km?, FH A X H AN 204 km?, A X gk 1k R K
42.92%, WHEALFEF] 68.70% , H M T JE 1 E =
KA, U2, 4R K E R 1091.60
mm, H ¥ FEKE R 108.42 mm, SEFEHSIE N
15.80°, F ¥R K 16.80°U31 ) T rh o Ik X &
RFEX . FrALX . RTRAFHEX, BN 1862
km?, HrPREE ARG 21%, i 15%, 8§
A 14%, KRR A 1%, SR G 39%.
N T @ T A, 5 T A a5 G X R T
K TS Y il A R
1.2 REEDH

AR S A S B AL . S IR T K
PRI AR A TR R G T . b . REw
A EEFTY A 4 204 o B8k vi7 4 b ) A A
JE, IR B MR E, ] LB T X R #8114
Shy B A T RT3 K T 2K 2 T RIS T R ST T AR T
Hh LR (R AL TR 3 X N T Y S b

645



R MARPIEM) 548 563

2018 4F 5 A

ARSCHERE 5 A ILAYRE AL T SRS, A AR}
R . PR . KU HLTA YT T R R M T
AL T A Y FEAREIE AR 1 R .
1.3 HEmEE&E

R4 RSB HH, T 201543 A, 4 ARS8
A, G B RN T R A K AR . FhREE 6
Yk m (L3R 2) 0, RAEFE G 1894, Hrh )z
TLFE S 744, HUE AR AR S 107 4>, RIAW KAE
8o 6 F A Y FRIE 22 K, B
2.00~65.28 mm, [ JTI 65~394 434, 14 R
5 B N 0.35~24.63 mm/h, RN AT T 5 KR ECHK 0.25~6
Ko KEERER AT W= ZITF b, R4
551 ANRES, JESRIT IR NS AR L DR B8 7 i
W20 5, 10, 15, 20, 30, 40 F160 2358, R RAESS

2~8 AR, IE SRR G B T R R ZE T ], AR
05 656 T 5 NS48 R D7 B, SR 3% R SR AR D s [ ] o AT
FEA AN B . TR 20 BE Y /N 502K 4R I8 T A 7K Ui b
TP RE AR I, P e SF A R BRI D oAb A
w0 PRI B R A o /K BT W D8 s A 455 S A
I A (SS) . ZA(NH3-N) 40 RV i 25 i 1k 27
i A (COD) . BB (TP) LA LB A (TN,
14 HmEBS5S5HAE

235 R v R K ORAFAE R SR, B
Ja B TEOAL . SR HE, YRR %,
BT 4°C UKFAVR . R RE R IR SIS, S BVBCRE I
ST YRR E o VAT e v R D A S A
rniR AL, LR 0.45 pum BIBEREEDE . FESAS T 7
B 3,

F1 BUTREEMEARFE

Table 1 Characteristics of the hardened surface
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Table 2 Characteristics of the typical monitoring rainfall
AT ) BRI min  BERTRYmm RINT SRR mfﬁfff/ WA R A
mm-
£—% 2015/03/17 65 13.40 3 12.37 KM 13
£ 2015/04/19 71 2.00 5 1.69 N 22
= 2015/08/07 102 7.00 6 4.12 R 18
i) 2015/08/09 81 11.20 0.88 8.30 KM 15
EHY 2015/08/10 394 229 0.25 0.35 /NHE 71
Eyae] 2015/08/15 159 65.28 4 24.63 ZEW 50
*x3 KERENERSFZE 1.5 FUES#H

Table 3 Water quality monitoring indicators and methods
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Table 4 Average concentration of rainwater
Pollutants in Changzhou City (mg/L)

257 SS COD TP NH;-N TN
AT 12 22.64 0.044 1.37 1.67
HFKVISARE 150 40 0.4 2.0 2.0

x5 EAEFRMHEZER EMC F1H5E@mg/L)
Table 5 Average EMCs of pollutants in roof runoff
and road runoff (mg/L)

FH Ss COD TP NH;-N TN
R 114.33 7135 0.14 2.18 5.28
Hb ] 200.38 103.81  0.18 1.24 4.07
WK VIARE 150 40 0.4 2.0 2.0
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SEFURI SIS Y, v LR TS e A7 . £
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USRS . T AR 3 COD Fl TP LUK 25
S, TN LIEMA R E. B 1(a) s 2 EAR R s
2 COD, TP fil TN 433l 5 72.78%, 36.96%F
57.99%, {7 % f#AS COD, TP Al TN 4331 4
36.99%, 39.52%H1 61.59% . & 1(b)i R = M8 i H
Wik A COD, TP Ml TN 205l 5 27.22%, 63.04%F
42.01%, Hbiif2 i Pk CoOD, TP fil TN 435l &
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Dissolved-bound (a) and granular bound (b) fractions of pollutants
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BHIREAL, A TR —REM. K 3(a)i/xR SS
WYV B PR R B IMER YA K IR T L B T .
T LT Ak TR R T K I AT T b IR 1

Fxo6 MBEMERSLEYHEXME
Table 6 Relationships between rainfall runoff pollutant
1591 SS COoD TP NH;-N N WA COD WA TP A TN
SS 1.00
COD 0.81" 1.00
TP 0.72" 0.79" 1.00
NH;-N 0.29" 0.55™ 0.32" 1.00
N 0.26™ 0.56™ 0.45™ 0.73™ 1.00
s COD 0.10 0.14 0.04 0.20 0.06 1.00
RS TP 0.04 0.15 -0.08 0.47" 0.47" -0.06 1.00
RS TN 0.22 0.06 0.08 -0.07 -0.26" 0.55" -0.05 1.00

T *FRIRTE 5%K P LR, #+FRAE 1%KF LR FEMK,
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Fig. 2 Curve of pollutants, dissolved pollutants value with
sampling time in inclined roof
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Fig. 3 Curve of pollutants value with sampling time in different hardened surface

*®7 BETRETEYAEE(mg)
Table 7 Load quantity of pollution on different underlying surface (mg)

1] COD TP NH;-N N SS AR
RHR I 36670.191 46.168 939.619 3076.295 7230.467 47962.738
R T 22605.086 59.575 1022.860 5917.253 10816.601 40421.376
I i 55496.022 71.758 366.091 793.745 87509.271 144236.887
7K U8 Hb T 34098.194 43.306 399.451 1162.296 32745.029 68448.276
5 b T 13894.849 15.459 430.482 753.967 12488.488 27583.245
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Table 8 The wash-off coefficient of different hardened surfaces
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