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Optimal design of regulation and storage facilities for pollution control in separate system based on mass flush
curve and multi-attribute decision making // XUE Pengteng'” , MAO Libo’ , ZHANG Feng'?, CUI Jianguo'* (1. College
of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600, China; 2. Shanxi
Provincial Municipal Engineering Graduate Education Innovation Center, Jinzhong 030600, China; 3. Shanxi Urban &
Rural Planning and Design Institute Co. , Lid. , Taiyuan 030001, China)

Abstract: Aiming at the design of regulation and storage facilities for pollution control in the separate system, this paper
attempts to introduce the mass flush curve reflecting the functional relationship between runoff and pollution load, and use
the data calculated by SWMM ( storm water management model) model to determine the regulation and storage scale. At the
same time, the multi-attribute decision-making model is used to optimize the design of the regulation and storage facilities,
so as to establish a more scientific and concise optimization design method to control regulation and storage facilities of
runoff pollution in the separate system. Taking a county in Shanxi Province as an example, the results show that compared
with the traditional terminal regulation and storage scheme, the total regulation and storage scale of the optimized scheme is
increased by 6.3% , the average node regulation and storage scale is reduced by 47% , the runoff pollution control effect is
improved by 5% , and the system overflow in the high return period can be reduced. The optimized scheme can achieve the
goal of runoff pollution control and reduce the risk of waterlogging at the same time, which shows the effectiveness and
feasibility of the optimized scheme.

Key words: mass flush curve; SWMM ; storage device; separate system; multi-attribute decision making

AR B AR BT K R R BT R A= SR A
ST RIHEK R GEAR LTS G X R A A 252 A i AN
] 280 0 e A I K B A A K T
B € KT E R SO i K ) S e SE U K TTRER S
AR EE TR BT E A H AR TR AR e o 1.8 ~

6. 0 mm, 7E GB 50014—2006( = #MHE/K 1L )
4 ~8mm'® BRI T I R X (6], {H HAR
HUERZ XA BT LT ST R 18 45 45 19 52 45
K, 41, Chow 255 5 T sfe 94 Y 52 4 X 22 373 Uk o 1
TR, R IR 53 B wR 1) 30% 72 4854y 50% 5 4%

{5 A1 < FEDADE (1995—) |53 W15 DS 7 R R K HE 8 5K R . Email; 772347349@ g, com
S5 <30 (1981—) 53 RVBCHE I, BT HK REEILACHFIE o Eomail; shangfeng@ tyut. edu. en

- 127 -



G, PHORE 3 1B TS A8 30% 48 A b 8 &5, Xt
J7 94 R E R 10 mm ; 2% 5% 3045 9 5k SWMM
(storm water management model ) 5 YRR 1L K PR 4 1]
TRIE R T mm B A KA ) 2 42 3t 14 - 24 7K B )
T JE R V I 5 ke B 2 3 ok R T A
AR AL el A T 3 R I TR TR B 0 G R A AR AR UL
SRRy 50% X R A5 R EE VA 9. 7 mm
B F 3R D7 ¥ X6 15 G W e A2 U v Bk AR RO
Ao MEAN, VAE B Y I E R /NIE R B A
HEK RGeS E REPEREE R R A C,
M TR AR BN A%

AR SR FH 2 R AR It 5 ¥ Y 07 A bR BSOG R 1Y) Jo o
) gt £, 38 373 B O ) I T A v 3 e ) 9
BEAR JAL ) A8 AR , DT A 81 8 RS 5 T ISt
8 A 22 T P DR SR B PR 5 ) 38 Ot 1) A SRy R AR I T
PAE T SCR S 05, WA [ 98 &5 7 SR I 255 AL
%, R & Bt A R AT Ak, DI o 52 PR T AR
S

1 MRFE

L1 JRErR ek

o gt el ph G 3R — I R T S AR TR
R TS BRI L L BEAR I Y R AR ik
F P AR LR A R0 o MR 43 T 1 2k
(part event mean concentration, PEMC) By#%E& (#5412
DLFFZEIS [R] N T B 20 428 i 3k A T e ) 6 o i
M, 5 Rk AR R VW A R sl #
T BFZI0) Ly F U ST RS Y i B H ol 3R
™A

. _%_LWlQldt 0
"TMT M
T

F —E—Lotdl (2)
T
AL,

HT_AFT (3)

W o o 2083 P AR S e D 5 Q, O ¢ 22
PR s M AR AR EE N A N T YL ) e V O AR
TSRS 1] A Y A

TR LR M N A T2 (L, F) B, BLF
BEARAR L g AR AR AT PRI RT 45 DG 0 49 Jo o vl it
2, pk M(V) M2k, Hp R 2ot AT 1
UEWIZ AR T A WP RN, B 2 o HEK R S
TR M(V) R T AR 52 I 8] A 37 B T
875 G 577 i T A U B ) 20 A R AE, R B AT
SE S [ 72 H A9 1) 75 G ) G4y T o L ) 422 O e Y HE

- 128 -

], LASZ BRATF 5% DX 50 B4 AR AT 1) 38 T o T A Bl
75 R R I A58 0 = 124 1 Jo o vl £ O R AT A B
BT, P 2 8] 5 1At 1 R 5 A

SWMM S H 36 [ 25 55 Of 47 28 1 & 14 53 A =X
TR TR A0 1) 2 25 i W A R A 78, m] DU 91
SOYHTI BRI R AR i, R BB 25
HRBEA I R 25 K B 9L RN S e e R ARk B X (1)
(2) FAF A5 2 T 4 (L, F) Bk, Mo af 15
M(V) ik,
12 AEEY

SWMM £E B 1715 0 B (et R U R AR
FRECE T A0 A ZAR) AT AR v ) Ee i
A M2 ] | 5 S8 e B v ) ) SR % T Y W A
EIRAG T HE R (HRIBOKABAL) | 3 4R
T3z N TR S A O TR AR AT R T 5T
i B ARIA AR AT 7R R I I PR L
AR A G A AEADL Al
1.2.1 454

22 TR 58 X IR 3T A MV e, 1248
FATT 2R B RRAE , ) 52 AR 9 X 3R 8 428 0 ¥ S 44 ol
SR, Bff o R T ) R, A B SR A 4D kb T B R
S E B, H Tk 7 647 T4 18 T 5 MR
TR s Hoaz 47455 2k #8088 w5 G 7K F 5 Y
TR, WA G AR AN P AR 25 10t , 3 0 1 AR
vk o AERTRY )RR N7 BN N B K B AT R4
AL 58 NG A 56 e 75 S B T T 0 AR I TS G 4 ol
Hi%o
1.2.2  HRALEEEEM

a. ALE M. BTG A E TR %
Hi, 327 PR T AR FUR AN 24 e 15 2k, ol
A B A SR A s e ] B bR ) [RIE Aer e i
J7 R WX 25 i) A 15 2 5 A BRI A JR i RE R AIG
RAEE B ARE o FER KA I R 40 b o e A
BN, AT BT RARAE 1 Rl AR B A9 E A
Z R 7 S TP HE RE AR LAAR I ¥ s il o T2 e it
PR I Y 25 B AR T R

b. ifbFB, ZEMIRRIEE B2 RME,
W O RS B X 258k R AL, &
FOPRASE 1007 3 RS R B AL
= OHFRALY . SRR ] 15 Tk 1
L EMNE LA RPEEA XU T R T B,
AR TS T B LR GRS, AR R R
B, ZJREYCRBIRING T R, g2 T
PRV R AR AU, X T A T R i
X' = (X, X, Xy ) TR W TR R, R
M 5 E AR B 2R iR & P = (P, Py, e,



Py) o BITRERBIEENES I R =
(ry) n v, o DERHERE D 0 17 j SRR TR X,
() PR (N, H &1k 07 80, N, HIBHENEO
JEHEACTE i W= (W, Wy, Wy ) B R
PSR B AR 1 B, Al s IR (&R
TR JR WA ) S LR A T (s L
IO AT AE) B AE o R DR SERR M PR A AL
(15 B TR BB N, AT 1 51U AR T 5
TR R ICRT AR

I<Sl<js\“' = <ril’ri29""ri;\fz)WT (4)
R HE R R TR AR RNHEFE PR, R BT B
IV SEIbSE iy

2 LR A

2.1 MIRRIGEE
2.1.1 AR RBAEA

PEHOL PE A 0 ERHE B 1y — Ak 7 A HEK S5 X AR
B SE XS, % BARE R OK 5 463 mm, fF 5 X 3
SICK AR 180. 8 hm?®, [X sk P4 R /K 48 W0 15 1 B
WK 2 a, F 14 AR m P B0 HEATE . DK S
DX R K R R S BE Ak, g S SWMM 52 7Y
(B 1) o BEARTEOL R 15 4029 A dE 1 ki
BIE 28 Bt FIL K43 IX 28 A, Al 2.88 ~
13.57 hm*,,

200m
B T TR 5 5 - HEk a

E1 HkHE
Fig.1 Drainage zone

2.1.2 BALAHKEE

IR B R AR REAL, L 3R75 e i R
FECRI i 53 5311326 FH o 760 22 FEUASE AR R i 50 v A AR
5 25 BT YL 34 BA B0 AH SR Y TSS AR B
15 e, R FH B35 1k 358 T RN HR R K R AR TR B
FAETERK TGO . TR B 1 s R A A
S PES B I Y AR GRS, A S HOR B 52
PriEm S P FUE . GaRR AR 2
W RSN R BERE ST SRR R
B A5 B AR HE Ty v, 78 D A SO B L T
R TR 2R . MO B /K bR & T R4
H0.01  RiEKHZR S T RECH 0. 1, F1HS T RE
70.01, -3 b5 T /K E A 50. 8 mm/h, T HEIR AT

KFTg 3. 81 mm/h, /K MR E K 1. 6 mm, A3
IR HL T K 6. 4 mm, MR [ A A1 R] S AL T 5
R P T s TSS 45 390K o 2 450 W R o
159 o i e B O 10 mg/L, i T dRe K SR B DR
200. 1 kg/hm” , g i} 2B AE R 9 d ™", fifivh
Wi 2280 0. 007 , i i vh B8 KR 1. 77, J22 1 i K 3R
U 127.6 ke/hm?, J2 1722 FR 2 00 R Ak
10d ™", J2 18 v ki) 2% 2k 0..008, J2 T ol il 45 &k
1. 73, ke K BB N 79. 6 kg/hm’ , 4 SR L
TR HCH 10d 7", Lk vl il 2 K 0. 005, Lk oh
W45 %N 1.37
2.1.3 MmidAEHE

SF 1L 76 45 HE B 2010—2017 4F 732 355 Yk [ 1R 5+
PR TG i AR I 1o 3 1 AT, R 2]
R T Y A R | AR B S R o U AR
AR R S K28 W b 2% FEAR I 5 e (4 il S A
200 o B LA /N R S, v R R R Y i
Vs, SR 22, DA SC R AP R i AR i T
PP G o ZEL AP RISFAFLL 10 ~ 13 mm oK &
3K 13 mm AR BT REK R, R Z AR Y,
SEA IR B T 5 B 2 SO AT R e, 2231
S0 EE I 0. 33 a, [ 120 min {1 [ FR 48,
PEAT R 23 B /NP2 K B 6. 5 mm/h, [
FRAFGAT R o o DA T A B R B 28 it 7%
PR ST Y PERE , (1] B9 B H B A B sl
AN AR SCER PRI B 10 a,

F1 FEE20102017 £FEMEITER
Table 1 Statistical results of rainfall in the county
from 2010 to 2017
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Fig.2 Rainfall hydrograph with return periods
of 0.33 a and 10 a in the county
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Fig.4 Terminal control module of rainwater

runoff pollution
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Table 2 Regulation and storage scale of optimized scheme
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Table 3 Decision information
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