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Abstract: The value of interception ratio for combined sewer system plays a decisive role in water
environment protection and interception reconstruction project cost. The annual overflow and project
investment cost under different interception ratios were selected as the objective functions to establish a
mathematical model for environment-economy dual objective optimization, and the dual objective problem
was transformed into the single objective problem and solved by weighted ideal point method. The ideal
point is a multi-objective decision analysis method. By constructing ideal point and non-ideal point of the
multi-objective problem, the degree close to the ideal point is selected as the evaluation basis. The case
analysis of Yuhang District in Hangzhou indicated that the optimal balance between environment and

economy could be achieved when the interception ratio was 2.63. The optimal interception ratio can be
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determined again by the ideal point method according to the local climate conditions and project cost in

different regions.

Key words:

combined sewer system;

point method

Wit 5 3T AR R (RN T T bR, 3/ 22 3 B ) HE K
5 DRI T If o A 365 A ) A BT 3K K 2R 43
HlHEAK RGE AR T I B X, i PN A R
Jit TR XE 4, A A SR AR ) A T X HEK R 55
PTG B 10 B 2 2 G U T I i s ) R R
S, AT BB e R T e/ Y O £, LR 7 8
T8 S AR RN T K Ak B R Tl 1 RIS S B K
SRR TR A AR 5 R AR BB D /1N 2 i s
TE I, V5 YK PR, BT LA B AR AT B
B, WK BRI T RSN R T AR EE

T E AT CESMEK BT ) (GB 50014—
2006) BRI B ny HR FH 2 ~ 50 #hBE Y LA%R IE
e A A O o AU A A, A R R R LGk
W 5 20 K T B o AR T e B L S A RN
O SR A Eb 3 i T UCER R I B AR Ak i A e
PEAE MRS P PR 4R L B R
T 0 o TR A5 4, 30 2o U6 9 o L ER bR 26 T 0 O
AR A B FH 22 A e /DM B S e P B A B
K R SRR A B AR R T Y ) i A BE
BORAT S, EW TR TS ELN O B LA
(] R FRRFIE ST ORI B . 7E Bk
R e ORI e e N N S AN GO K e
At B S R FE ORI, B LAAS 21 A etk R I 4
s 1) = — B R RS0 S5 D0, A R[] s it L 4% 30
NER

S I, 28 A AU I R T A B A (SWMM) 45
PRI B BCT 0048 6 i i, HE e s A 5 S
AE R R 1 PR, AR 2010 FRCHIT VLA T B TR
SRR MK HE R BT - 5 10 $E AR 20 )
N TR AR 55 A A 5 R, P AR
W PRBE -2 5 (4 3 H A Ak I B Ak ok B H FR Ak
)0, LA o Al e A [0 1) 2 5, 0 T o AR A5 2K
et S5 AR P 3 30 A B — 48 T A L ) AR R AR
1B, HHF % 7 7 0 FH T s HE A W et o

interception ratio;

ideal

dual objective optimization

1 % BAMAHEER
1.1 R RBEe R
B B s il o -
MinP (x)
MinF (x)
s.t. xa=[1,5]
Ao BT EL; P (o) Ry 4 Ui Ui 2 1Ak PR
B F (o) i TARRSAAL pREL

(1)

BT BOR A B BT B eI i i D

JA AR R Ak B AR, B A ] N A5 3 ] s e
U BT g BB R 1~5, BIF LAAS A5 9 ng B 1~5
TE no=1 B A B A , 78 n=5 W 348 i & e b, A H
b BRI ESORE B 28, N i AT S o R A A ] e
MinP Fl MinF, 5] 0 75 22 X5 P A~ H A o BOEE 1T 161k
GIHT  SRAFX A~ HARAR LA B % .
1.2 ZEHREABEER

A5 A B A s 9 o A 1 5 48 U AR 1 O
A, (53 2 T B A T e bt 1) 451 H AR 9 B
PEAE, PRI 1) P SHAR vk e B A R B . PHARL A
BSEXT A HERiEATILAG, QR s

minf;(x) (2)

SRR AR £, XL S A =,
£UAZ BRI FRLS . A2 H
B A AL H AR MEBUAS , BT LA 37 B Rh R i SRAS I
PRAR S B 30 0 AR R AL, A8 2 0 TE A R A
mr.

i=1,p

(3)

S -1

i R A X (3) i e/ IMA S B AL 7, B 22
H AR AL 1) AR

FE ny=1 Fll ny=5 B 43 590 BUAS 28 5% A 1 i O £
P25 1 B BRAELAEL L 76 ng=5 Fll ng=1 I 0 91 Ky 28 % L 7 A1
T U A AR, T A HbRENA—IF
H AR H 2 IEAR K, I AE R 2 H AR R B SE R4 T
A —AAb B A T

ming [ f(x) ] =

134 -



www. cnww1985. com I X, F A TRE ARG ESRBHEK RSB RE S %384 %9
u =M =M, (4) 22 SWMMEREY
M - M, THLIX DA e % R B AR X AR X R 32 dR 4
KM, EH—(E M, 8 SEBRAE AL B Fr it PN T PR DR T T R S AR

M, S bR B AR BEARAR s M, o0 SEBr H bRAE AR (R .
A 0 B H AR PR R AN F
qux - Fmin )2

Z<x>=/ul<P(x)'P'"‘"
(s)

Pow=P.

Ao MR EG P (x) A [ 13 0 4k
it PR PN ng=5 B I i 5 P, K ng=1 B
T R 5 F (o) AN [ A5 B ) 5 08 AR pR B
N =1 W TRERAS s F, R ng=5 A TR A s,
w53 10 A PR AR (A R 8K (e, =1) , B
RN AE TARR T rp 7 B2 R R 2, 24 R X A
B A E B, I 4 >, TA R BRI 45 )
B4 >, AR AIF ST X 38214 Hi %) I L BE 1 A
BEBLR AT H AT B e, Fl ey o

M4 7 () IR B d5e /NI, RS A5 H AR R 0 5]
i A IR 1 388 30T AF 7 ) AR, T DA S A A
B, LRI B IR B R BT 265 19 B I T
2 AFRE
2.1 IIEWR

WFFE DXL TR TR, an &l 1R (Y 55
gRen Xk, % X Sk HE KA AR 2R BE A R, T ZR
W K e TS KR, IF H 90% A R 4, IRt
W L S A A R R A, I R R A A
BUE . A5 X T BUA 152 hm?, 38 o U T
(EREATTRGY € = h ik Ny LT

F('x)_Fmin

)? + s (

— I S s T

T*U\E%{ﬁq:% RN ,'. s et

@ 5K RN s e 7 2

S %t S 2 *TS3
B1 HRXEMERERE

Fig.1 Location and modeling of research area
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Fig.2 Overflow and rainwater interception rates in 2010
and 2011
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Tab.2 Construction cost of sewage pump station

under different interception ratios
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