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Environmental Effect Analysis of Interception Ratio Based on SWMM Model
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Abstract; Due to the limitation of subjective and objective factors, such as the importance of
reconstruction, time sequence, economic condition and reconstruction difficulties, etc, the combined
sewer system in many old urban districts has been preserved till now. In this study, SWMM model was
used to simulate and evaluate pollutants reduction in urban combined sewer area, which aimed to provide
reference for interception ratio and construction direction of combined sewer system. When the
interception ratio was no less than 2, the combined sewer system could achieve the pollutants interception
performance equal to that of the separate sewer system. However, the combined sewer system achieved
the pollutants reduction performance equal to that of the separate sewer system only when the interception
ratio was no less than 5. In urban combined sewer area, it is necessary to transform the combined sewer
system into separate sewer system as soon as possible, or increase the construction of terminal treatment
facilities.
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Fig. 1 Fragment diagram of research area

1.2 FkHEmER

5 THIR A DX A SRR (2 ol 3l A G ) DXy 2 1
HEWT X T AL 2 9. 8 km® 5 DUB A B% Fr X o T4 HE
LXK RTARZ) 6.4 km® o %8 WFIT 3 [X R 7K 3 4%
FEh R AR AT, HEVT S 3 B HEBE 1 R 63. 62
m’ /s 5 52 BFI5) 600 AP 980 s [XC R 7K 2610 AR R, £ 7T R
EAhHEATL . R B IHIRA R XK RS WE 2,

0240 ms \
T 3 B
A 0=9 m's
- >~ /
BT A
—7?:,(5 m/s
/ N

RE[SF
0=3.12 m’/s
XA vl
0=40m¥s -

s

,/———_4

@ sk g vk
@ vk K A

A E
V381 44 HEIT I
E

eI AN

B2 HEBRBAERRHMKRS
Fig.2  Diagram of rainwater system in Wuchang combined
drainage area
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Fig.3 Sewage system diagram of Wuchang combined
drainage area
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3 BEA M
3.1 S¥EE

K FH SWMM R AR 444 st HE K 2R G045 A8
PEATASE X AR Tl R Rkl Y, f
RS EORE T

IK IR S H: OIKIX AR HIE 1
P G5B MK B A B SLR AKX, QRN A,
ARYRBIFFEI K X 42 AR 7K RS Y 0 1) 42 il 5 400
R 2010 4F 2012 AF 445 RUBLHLAS W a2 17
R, BTG KE ., MR 2R kT 5™y
i, DTS Qe TR SN I B o, @A [ B
FEEL no BERY AT DL 508 A5 T 1 B R i L AR
PEAFERAEEOTEASE] n =0 ~5 B #ER =,
T PRSI R A A Y B R i (B S R W
KF n=5 0B &, THIHREER), LUk E A
(R AR A5 B R 2K o

IKEBLHAR S5 Dk $E COD 1y HiL 7 i e
Yo @155 Rit. R pow BREL, KK
10 kg, SR EECH 0.5 kg MEAELCH 1 d, @+
Qi . SR exp pREL, RECR 0. 1 mg/L, 48
BOR 1.2, @AIETGKOK T, AR T R i 7K
B EE B (BB V5K e EMTE oK) i
WG K BEZ TG K B i5 K #EsK COD ik
BEAY R 141 171 231 144 346 mg/L) , ik i ili 4=
1575 7K 1 COD ~F-Y¥k B2 Ry 207 mg/L, AR YR Y
HAE T V5 7K 11 COD R BER > 200 mg/L,
3.2 1REMEE

HRAE 2B G U X HE KRR AE 8 53 R WK 43
DX 2B 2R B 0 DXRIE RT3 DX, PR 43 X 5 3t 7 7K
H3 14 0.934 0. 869 m®/s,, 3 i SR B A Lk
S0 A5 Z A 5 S LA T b 38 R HEAK A RGE 1], s

- 113 -



%37 % %#5H

tE 2 K HE K

www. cnww1985. com

HIFFEIX G Ll HE K B A B R AL, i 2 6 IX
IR i A B A A B T K SRl 38R g3 XK S
AL Bt 157 T 248 e S B A B L I8 R XA
RIGNES R

/

‘f\ %ﬁ

a FEBCON OB b, I 4 R

B 5 374 s KA E T4 R AR
Fig.5 Model of Xinshenglu subarea and Xunsihe subarea
4 BmLER 55

T LT LA BT I AU R ST e O R
515 PR A 180, B A i HEK R
BIRSCR SRR, b A HE K RGE W RS
JUKARRIRESS BT e o 15 S P # 2 « FOR PPAb Wi 4
FRGTG R B RO , 4 T80 E A5 K b B
JHTE G 5 T e R 1 O 35 e
R RPN 5 K AR B A B 2R G X615 Y 40 19 11
B, S TR TS e i 515 e B
U1

R AL 40 235 SR n] 4% 2 0 4E % 43 X 2010 4FE T 2=
COD 4ty 508. 6 kg, 5’ /K42 COD i35 4y &
88.9 kg FIF 75 5 5 COD y5 YL 419.7 kg;2012 4F
MiZE COD ikl 408. 9 kg, & Hi K423 COD 5
Yutg 86. 8 kg FINIZE I COD 5 et 322. 1 kg, &
F 4 IX 2010 4E 2 COD gk 519.4 kg, 177
FIZKAR 3 COD J5 541 128. 9 kg FIF S COD i35
Ykt 390. 5 kg;2012 4E 2= COD f4 08 )y 426.2 kg,
MK COD 5 YL i 126. 5 kg Fi T = 45 UK
COD 75 299.7 kg,

[Fi] SR W 25 T, 2R 43t il HE K AR R 2
JUE COD 5 e 290 # 0 , /K A2 3 COD 5 e 4
T ELHEHEAC, W0 A= B 43 X 2010 A A 2012 4F 433
COD #37 Z 4> B K 82. 5% .78. 8% ; 3% ] ] 43 X
2010 4FF1 2012 4E4337 COD #3724k 75. 2%
70.3% o S KR A3 AN [R] B A Eobr 1
ARG AU T G P A B Y L 2 R #
6 Fimno

y=0.015 5x°-0.169 3x’+0.605 7x+0.235 5

100} R’=0.998 3
< 80F ;
60
£ 40p BT R
# ok — APV e R
0 1 2 3 4 5
LRI
a. 2010 4FHE %4 X
y=0.017 6x°~0.185 1x+0.627x+0.239 1
100f  R2=0.995 5
< 80 :
W 60f
£ 40 LTS I R
= 0f — SN R R
0 1 2 3 4 5
LRI
b. 2012 478 L 5 4r IX.
Loop  ¥=0.017 72°-0.179 5x*+0.594 9x+0.242 7
goL R=0.9901
g 80 :
& 60f
£ 40! BT Y R R
g o — SR Y I
0 1 2 3 4 5
AT AL
c. 2010 4F 3 &l 43 X
oop 2=0-02¢-0.197 9240623 4+0.245 7
1001 R2_ 0836
< 80F
5 60f s
= 40p s AR
= 20¢ § — SR Y M R
; . . . .
0 1 2 3 4 5

AL 7 2K
d. 2012 4wl 3 X

E6 #rakk Kaims XaisRmERER
Fig.6  Pollutants retention in Xinshenglu subarea and

Xunsihe subarea
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Fig.7 Comprehensive reduction of pollutants in Xinshenglu
subarea and Xunsihe subarea
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