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TEE', BXz', 1 &, BEE'
(1. A EDRADK R TEBE TSR O6 SRS I8 75 B X A 508602, dbat 1000385
2. W [E e AR AT TR A B B A BR 2 WD, TR OB 450016)

TR TSR AR T A A AR AR RS e T K AR OK BB B, B B 0T KR R R A R AR IR
HRRATAMMN TR Z—. BT, W AR —BCoR A s ik st B 5 Ik X5 g4 2351k
5K AL BT Ak AR T A 3t A B LA AR L 0 R K i 1 TS BOR AT R . AR SCR T SW MM AR R 43 BT
T H ARG P ) BRI, RN T 2 [ 2% 15 B 25 98 B A ] 460 75 3 5 X AR T k2 ] A R R R R R A
SR SRR, DUV RS S e RO B bR, AT K b B Ak B AR R T AE O 2 A, SR T
BT RO AL S AAS 25 T B RO DL AL A 25 B S A ARG R S m a RREZ MM C R, Bl RE R
BOHAR, IR S E N BB kAT X b AR, A SCHR 5 R AT I R AR I S BURS OR ok
b, SR IAS SCHR U W BT A9 R 35 M AE - B TS AU TS ORI TR Bk . % Or ik A I R RoR S Y
FELT™, T kT  J0  KR AE 4R B R S

FEEIF : WUEIKEE M BTG E; MR s AT R TR

RESES: TV 124 XERARIZAS: A doi: 10.13243/j.cnki.slxb.20190710
1 W

AR08 o [ A A5 ER B 2014—2018 4y [ A S FRBTAR DL A 7, A 201445 2 2018 4K A 45 V 2 5
FE 9% % 2 6.7% , Fifi 4 A5 25 SC WY i ] 8 et ) 4 E , JRFR 20 A9 s LTS AR 1) 1 A, AR ARG Gt
P LA 2 i K PRI A B A ORI R S A RO QAR B, ST R AR A T e S kTl K BR R Y
FEIGYIRZ —, BB RIS M AR S Y XK IR BE TS Y 1 5T R A 2N

3 [ LA 1975 4E JF LA BF 98 i 3R AR 00 5 e sl L R L OA T 1992 48 IR 36 45 [ 5 i Hb K AR
HHERIOT Y, BT V2 BRI A, A0 SE [E AR 1972 4F 1 R B0 B AR A BRI (Best
Management Practices, BMP) o , o [E el ;22 8T HE K &R 48 (Sustainable Urban Drainage System,
SUDS)’”, TR IV ) K AR 30k 77 1% 31 ( Water Sensitive Urban Design, WSUD)M, BN T
2 Fe b4 it ” ( Sustainable Infrastructure, SI), 1990 45T 35 [ 32 4 19 1% 82 i JF & (Low Impact Develop-
ment, LID)"™", Filt  flEfE fof 2% 45 [E & 1) A B HE K R 88 (Ecological Drainage System) , H[E 1
T 2013 4R 4R T AR IR T AR SR o XLy i O AR ARG Qe HEAT IR B, T R X Il I K A 4R A B 2E
T EXE T E R 2 H R R A R T F L, R LID, SUDSEE U5k, WS #fd, il
TMERE LA, A ) 400 T A R Bt Tt e ke W K AR TS e B PR . B R

LT BB MR R S, BN A 136 B 12~ 15 | o
T T 2 ~ 3 mm . BT 7~ 8 mm . T 4~ 8 mm' ™% 2800 )y v (0% 1 ) 00 95 K 9 B8 B
AN, SRS X B SR TG o Fi BRIZ DT BT R R KO B, X TR R A X, JE R X
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TV ISR, MG, T S, TS g W 8 e R e B, S ORI RE 2 e R
W RSV e BRI R A e, F AR R Y . Hh A R FESR L B ET T
BREC st LA TERAE . G, Sy 1 4R R K R A TS ROR W K R R
MBI M AR U TS e W 10 2R BRI LA R I DX R 2 B AR AL, i R] A P A TR R AT T K
SRR AL PR SR o DR, R R KR E i B AR BT B 2 O Ak ) A, R AL R T A AR
YRFMT, LRI ERK.

AR ST LA A [ D kT B B i X PR ROK R R R I H Dy s, DAR A 1A Tt A RO R R A
br, $EH TRHIEIW K E AR T . BER A SWMM (Storm Water Management Model ) 5% 7
BEADL 3 B b R AR It 75 e ) JRABRREE RO TR 0 4 1 5 R S [T R X R TS
1 22 [A] A AR Ze M A BE I R AL s DL M R TS s R KON LA HAR A5 7K AR BT A B A
FIAT AR 3R 29 o 25 48, R DR ¥ BE DAL B0 Ui A & 08 & i ) TS 385 456 & 00 & TS R 518
HERBZEMRER, BB EE MBI ER, IF5 ENE BT 2% 5570 o .

2 ftkdsik

WA K B M 0 R 2 . (DRI R BRR . o Fr iR X ag it #4250 B
Fevk, e & B TS R AR AR 5 (2) AT FHAE b R 5 /K Ab 38 b FRARASE MR 4 WT AR b 1 AR
ANV KA B Ab BEERE AT R E AR R A KRR s (3) ST . FEHEKE N
T R R N2 <0 s (T = R TV 1 e ol A ) B W N I A V5 - Mt 1 314 N
Z I XA G AT DA 308 & i #0525 BT | Z M A RO R, T R B0 B/ IME B AR B S A AU
B, (BB PR AR AR, LA X R R, SRR B K B AR R . Stk AR SCRI LT
P28 I 4% 7 1A B 45 R B S 2 S BTG | Z R AR R B R R R S, LR
G R K BbR AT 3100
21 SHEMERSEYE MR A BRE SR X BT K XA e BRI . R Ik
TR S U535 Yt f B L A SWMM'Y . STORM™™ . DR3M-QUAL'™ . SLAMM " HydroWorks'"”' |
HSPF'"™' . MOUSE™"™" % {E R — A, SWMM 2 4L 4 Fjs Y iy SRR L 3 F ph il g5 780 ]
BERLH K 5 e W A8 4k, BB IS SRR BN AL P A BT, Ho B 5 b B R e s i #, Ik, 75931
TTIZ R ASOR R T SW MM KL H 43 47 i 26 4%  15 e ) BB

P E M A I SRR S R Z IR A E AT R REM R X E N E M,
55 1 R B N K XA NASHEZK T, Hb 3R AR G I (8] Sy 7O B K B a] ), o f2 i 3R A58 I 1) A ISF 1]
ARG SWMM BEELBEIZE 5, AT LLAS B S5 § I8 2 it X 1 55 j A K D 3R AR i i 72 g, (o) 5 BB i A&
X 1 55 AN HE K T A 5 Y it e, () 5 AT R R ML TS B
R B iMRAZEWRITR (), HHERR(2); MIBERRER, HIREmnERY, (1),
LK (3),

M = .[OT [iqi,j (T)ci,j (T)Jd'[ (1)
.[(:[Zn:qi,j (T)ci,j (T)df]

{i(t)= - 7 (2)

V=], [iqi,,.(f)jdf -

22 ANIMEME AT ML MY (Artificial Neural Networks, ANN)[ZZJIEIL::‘L%;@&E%/\E\ 2K )2 A
W2, A AR R A, T A R AR R AR AR e AR, MR T A A B S AE 2 (R R
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FZEREATAAL . SRJG A S AR g, T R A R R Ty R AL, dnab R RN SR, AT RAAS B — 4R
AR AR T U R A BT o B BRURE N T 2 45 R R A S A (4) o 30 s BOR T ReLU R KR, L
A(5) ™, AR SO TN Tl 2 D) 45 A TR )1 0 5 T R TS 2 IO R AR TS i 22 il (1 A R B R

y=AF (Zwl (AF Z(wi’f x, +bi7j)+bj]j (4)
j= i=
_ _fx =0
AF_Rdﬂ(xy{O N (5)

oy W R AP NSRS x, WRAJZBE w, . ow, MRS b L b, W
T RS LA

R T BRSO TG G 2 ARSI, R A T R R, MIE BRI TR, TR
(6), BLF i ARUCKLIIRENE S5 /N ¢, IR IS5 00 S e ™ o 7 L IR o B )
GL . RN L2EMAE A, B B — A, Wat(7)

Lr=Lr0-er~An—n (6)
K Lrg B2E2RPGME; o ST R An N R CEE) s Lr, RS R 0dE .,
C=Co+ A 3w’ (7)

Kb C MWK REG w WAE,; A HIENES 5.

JECHE A A B 5 R AR A S R ) o AU AOOR B TR R R R A A TR A R
(B2 S PR A AR B8 I AR A 8 o B SRR SV LR UL AR R S 0 o O PR R AR AR AR T, ik
PEPL T M 2 7 il A (Latin Hypercube Sampling) J7 % o #7157 J5 i AE 7 ¥k 02 th = 2 B} 5 K McKay
Beckman Fll Conover # H (1) 43 )2 B LI AE Jy ik ™, HAL 30230 20 56 A0 S5 i [0 B, 76 1% i) B v 326 B —
AREA S, ST B 4R R A AT LA S M AR
23 MWFBEMALEER K TEULILE ¥ (Particle Swarm Optimization, PSO)LZS'%HH Kennedy il Eberhart
HOER A — R R BENLAE R BEE AW R — AR (RIS R ) &SR AR S A B SR O
T A S5 D0 A oFe ST S A 0 B8 R B, 2R 0K B e R SR AR B W TR 1k S T AR
s il ol B 4 S 3 BT PR RS RS P 9 2 R O BB F7 L AR SCOR ) Shi 2542 A5 BV ACER (9 PSO B, 3t
() A (9), Hrp 1B P AL w F1 27 2 K ¢ B R A7 2k 1 B AT P Ak etk 43 1) L =X (10) F =X
(11).

(+1) (1) (t) (+) (t) (+)
Vig  FWU; FCOT Py Xy [T Pyq T Xy (8)
xig+l)=xig)+vig+l) (9)

Ky oo, o NELFREEMAE: d=1, 2, -, n, n NS EOL4EEG i=1, 2, -, m, mH
FRERLASE s O TR ¢ v oy NPT w B BHER T r o or, L0, LINEIBERLEL p, Wk
TR EALE; p,, WRRETRMAIER T HEve|-v, o vl HH o, WETHRERKEE.

w= wmax - (wmax - wmin)z/tmax ( 10)

Ci = Ci,max - (Ci,max - Ci,min)t/tmax ( 11)

Ko o w,, SRR BN o o e BN R BONEIE T 1 K

RARUEL s o o i % AR

2.4 RALEBY W E KO E i OL A A

min(—M (¢ )) (12)

subject to: Vil = Vorur <0 (13)

{ < gi,max <14)
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SR M () BRI v RS AR V. RIS R A, A i
AL A s £, R AT ER BRI TE R, S AT R
o1 S B R AR

M (g):igl Mi,max <15)
i=1
R M, R AT E A K G 15 e Rk B R ¢, R A E LIRS A, 3
EF] g < {L}max ©
R WA AR E A
V(ntal = ivz (é/ ) ( 16)

X, V() MARSER ) A E R
B UG B 3 AT AR B L SR AR A O HLA AR SCR AT eR B0k ™, BIOKE 20 o eR 55 H A R 4l
B R B AR R AL, Al A 2R AR R AR ) R AR S TE A R R AR AL ) R, BRI A K
F(L)=(-M(£))+a(t)-0(P({))P (L) 0<{<{,,. (17)
X o) WESIH T, — BB Ve, I BRMNRE; PO MESIT, P(()=

max{0, ()], £(0)=Vou Vo s @ . 0(P(2)) BRI {; P e -

10 0<P (x)<0.001
20 0.001 < P (x)< 0.1
100 0.1<P(x)<1
300 P (x)=1

2.5 FEEMMEATE WINTKEE WA ITIEIT o (DL SWMM A2 3 75 Qe iRl 7 #r
5 DX A5 9 7 i Xk DK XA 75 ey RABURRME s () MRS S 22 5% . il . X B B LA K 5 K A BT
AR TR LML R A B A T SRR ARV, L KR PR A % A S BRI RS
Bl (3)5F'Jﬂ§§‘ﬁTﬁi)J‘i‘E|ﬂ$b‘?£E[O, fi?max]lj‘ﬂ‘@@ﬁ%ﬁli&, S MR R R, T
B LTS AR AL R AT i, e I m A E AN (R BTSRRI S R R AR A (4)
LN T 228 190 238 TR X R R A BEA T S, 45 30— G B I ek 1y T 3 15 R AT 2 1) 11 o
B (5)Lhmin{F ()} ROEAE FAR, SRR TR SIS R B b iR 3 ¢ 5 () IR
ALTRTS A ™ L AR E 40 & W A 05 FRXT B e ¢ L AR E A R E ALY,

o

3 S

30 FFREEESR LA EE R RS B D ], S DAL T O JRE RS I A, I DX R T AR
43.646 km®, MIBCFZE, VUL, AREIME, MU AR MK 26.5 ~ 33.5 m, HTE A ZRIEFE Y 179000,
IR K B 22, KEB4r b V 2ok, H g5 Y b= A & COD (Chemical Oxygen Demand) .
32 KRER  LISWMM V&, W XK RGEHETHA, #AE1E 5 690 FILKX, &
AR 42.135km?, 5 1E 876 ML, 5 £ 8761, MUK 1744, WFSE X4 2R AMEAL B B2 710K X 43 IX
B0 R 1T 7R o 2% T K XA AN 375 7K 38 R 3 B2 R P b B 5% Rk 8 J8 S AR B AreGIS 515 51 .
Routing Model #% £ Dynamic Wave and Allow Ponding, Infiltration Model 3£ £ Horton R JCK X Te &R
B, ABEKRRER, BAKXEER, ABEKXHEFR, BAXEFR., ZRRKABE, /hABE, 2
WEROBR . WS R Y BIH0.8. 0.013, 0.17. 1. 3, 76.2. 3.81, 2. 7",

A SCHE B COD AR Sy BF 5% DX 1Y B3 TR AR 0 75 A 6 b o B 5% X 0 b R 0 D e T R TR R ¢

— 1561 —



o IO 4% - b 19 A [7) 75 e ) BBV BOR ol S HOR [) L ARLAE SWMM T R 56 SCiik[ 33-34 178 575
ety Z B ] T B S, R L
15 R EBU ] 2 5L

HBBH R 2%
e K B E/(kg/hm®) 80 LTSS 0.006
J& T
A EAtmtEd 10 LUTIERA 1.8
B e K BB/ (kg/hm®) 170 LTINS 0.007
A A EiFitEld 10 B RS 1.8
B A LBRE 60%
5y e K BB (kg/hm?) 40 T 0.004
KN

24 A A]/d 10 B 1.2
U HHEYAR I mgl) 16 FEMEEAED 015

B B XA AL o3 A

ok T 2 1R iR 19 O /0N T R il o HE 1T AR s e i RIS B0 o 25 R B 5 D HE K S Y BT A
T 54—, A SCLABRTT 2 0 5 4F — 8 1 S 90 F9 8 W A B AR v . BT AR R RS Y gk 5 2 m A
R T U R RO 0.4, AR SCOR A 20 M T 08 A 5K

1443.715(1 + 1.5611 -1g P)

- (t+ 10)04616

X ¢ HBEWHE, Lis-hm®;  HFEWDIE, min; PAHRWEIM, a.
33 SRR M RAD RTINS ] 24 h(fLE AR OK I E]) AT R 10 d, DK
N5 s B WEIE XA HE DTS Je ) COD Bl I [ 5 FRLR, AR 48 2% I & i Xk K R, 35845 31 &0
XK X COD 2R L, WK 2.

N2 7] UL, F 5 DXl AR 0 75 e ) LA W) 01 R A S, b B R A A, S B2 18 4
AHFAE o 52 0K DT AR AT S8 TR A 2 0, 2% 3 25 0 6 VK X 75 G ) 20 S 22 AR . Rt
TE BT W RN AR &5 0 I, 0 T B S e Wy ) R AR, R T RE AR B AL 2 1S g, DA R AR
SRS e X 3l T 2K BB 1 5 0
33.1 FEMEREZ LPESWMMITALR, SMEMERY Rt aah M

I, max

(18)

q

’ [J—'L%ézo

K2 AWE IR HIT R

HE etk BETIDK BREBY ERwRit 30000y —— sr1
it ) X (1) hm? B /kg 25000
ST1 24 117 915.07  30417.36 < 0000

1 -
ST2 24 119 53496  21733.82 ;e _

B¢ 15000
ST3 10 48 280.31 14663.65 -
ST4 13 24 321.38 14033.57 S 10000
STS 19 119 615.81 31828.77 5000
ST6 21 100 75414  27918.58 0 e
- s . S 1280 4570.87 0 1000 2000 3000 4000 5000 6000

s} 6] /s
STS 16 66 181.95 3987.39 S
B2 AR COD R 2 g

ST9 34 64 33593 21718.77

332 BEEAFE LI E ST @], 38 E X E K X5 344 COD 15 5 ok B 2k an &1 3 i
7N, NIRRT 600 N ) A RA AR e i Ze an 1 4 B OR .

333 ABFELERAETMEAXN RHTMHEFIE, X&ME MG RBMAER RN XRMEETUE,
W5 KB, K Gaussian HZE 1T IRAF ML A WIS R SRR EZ R KR, A MEHHERBR
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1001 60T
801 50
IS s 401
B 601
i) R 30
& 40 =
= 20
:@
20 1ok
0
O 5000 10000 15000 20000 0 20 40 60 80 100
s ] /s W5 %%
&3 R E I ST RV /K X 75 2350 R 4k B4 P& ST X R K X 75 R SRR R KL R L

KT 098, BEMRHHEALN:
4 (5 ) = Zai ~exp|:—((§—bl.)/ci )2:| (19)

Kb V)RR E; N REERBITE; o o b, Fle, BHFREL
34 MUER WU KA, 258 Mm@ R KAEB S m's RIGHF5E XI5 KA FE
4 4 BB, 3R b ) R A BURRE AL 18 7 m’. MR A5 1A YK X 4 75 e BB i R R N X AR
T R, TR 9N E M A R Rk Ts R £ A 34.13% . 45.68% . 62.93% . 46.38 % .
36.73% . 34.64% . 75.28% . 7447%$ﬂ4577%m
WFIE DB B O A & it , 5 TE 0TS 5830 P 3 I 10 S SR A i, DUVBOIR FEAS 1538 107, FEAS Bl it
I, fr%xﬁzihﬁzw&o S VEE BTN S5, AR ST B HE AR R 600 75 . FE A A
TzTﬁzﬁi‘ElﬂﬁéﬁﬁiX#%ﬁJ%mﬁzﬁﬁ%ﬂﬁ%ﬁ [0, ¢, ] PHIRE 75 B2 600 7 41 4 K &t AN [F] ik 5

By, Bl (OMOS), THEETA R TS R A5 0 mﬁﬁmm 2T R 600 11T, 1041
PRI FEASZH , FErh il U S 9 AN I8 2 b 43 301 X0 17 R AT %, B8 10 41 2 0 I Y B BT 6

1 By spyder(python 3.5)°F- 5, ¥ H tensorflow L, $& 8 A T 28 W25 RS B0 40 FF A 21 43 Rl
Qﬁéﬂﬂlgf‘\ﬁ?ﬂ WZREA I 590 T4, B uELH I 10 5 20 o PR RN 2k A9 W SIGI FE , ) i 27 ) 38 IR

A BEWORE0.99, BRI BB 50, F A2 TG A R R LA, R E 2R
ﬁEU% B BB 2 il 22 T BB 40, i s )2 S ek i g 3 S RS i, a5 I R B A 10 1 R AT AR
%ﬁﬁ,ﬁﬁﬁ%gﬁ%gmﬁ,@ﬂﬁﬁ%u,E%AIW@W%¢%WE,ﬁE%Eﬁ%%W
HEIEATUILE, BEEEC 3000, 254 T8 2 it 0TS 85 X BB TS B 2 ] I ECA AL

A UIZR AR R, i o 56 UE 2 B0t T 0 A SRS L S T A S B ST
ATXF e o SR A 712 22 MSE(Mean Square Error) . #1777 HRi% 22 RMSE(Root Mean Square Error) 1 ¥ 44
XFH 4> Lb 1% 22 MAPE (Mean Absolute Percentage Error) ¥y #2 #Y . 18 33 i1 58 MSE=0.0017, RMSE=
0.041, MAPE=8.4%, %iFHs .

KT A RE N, TR L BT, w, =09, w, =04, ¢ =25,

max

Cimin =05, 1, =4000, FHEEALEEN 30, UALIHE M A LS A, WK 3.

i,min

i, max

#3 bR AR

I it STI1 ST2 ST3 ST4 ST5 ST6 ST7 STS ST9 Bt
AL ®i5 /% 20.36 21.93 48.19 20.60 36.69 14.29 18.48 16.56 28.83 25.93

Misht/kg  6191.86  4766.01  7066.29  2890.52 11678.07 3990.90  844.61 660.28  6260.59  44349.14
B2 m’ 221 1.95 2.95 0.87 4.97 2.04 0.42 0.28 2.30 17.98

MEIATLLE I, AW EMAR/NT 5T m’, P& a8 w0 17.98 70 m', i 2 SR
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e, T 18 T wm®, RAFA T RTHAR, B E N 44349.14 kg, 5 R N 25.93%.
3.5 FUSEIRIT B0 R K B i R R e AR HEK ST BLTE ) (GB 50014-2006) " #E4T #E 3,
HHEALWT .
V=10DFypB (20)
K VRHEEMASER, n'; DAFEE R, HEWET, T4 ~8mm, ARCES mm; FHRIK
WA, hm’; ¢ B2RWERE, AXW051; B LR, ATHII~1.5, A2,
FRAE 28 30 BTy AR B 1R 25 R K 4
F4 WA LGSR
I E ST1 ST2 ST3 ST4 STS ST6 ST7 ST8 ST9 it
BT m? 2.80 2.31 1.88 1.64 0.98 0.86 0.65 0.56 1.03 12.71
ﬁ?‘?%/kg 6574.29 4906.71 4643.70  3911.73 1633.54 1350.35 925.77 935.94 1708.04  26590.06

3.6 XfLbo A A SO LA 5 vk R AR O A

WL BRSBTS gl = i |’
WA ILIE S, A EE@%EGE

MBS TR L (DR HDEES T, ife 2 AR IS
W TR R AT R 2 MR 2 | . B
HOR0.78, “BLEH VO B E WA RIS R AR & s
RZFIBHXREC) 034, Pk, SRR 1 TR IBE
e fh 7 S Bl P B AR 20 60 15 ey BB b T s

(2)“ BRI vkt b, Jr e, (Hiz ik 0 S5 5 54 5 1690 5 55

SEARRNC K X SR AR R 98 & et A=, Wl % L
R T X M e ek L e AR i s e g 22 5 1) R e e

STS A, 2% & X K XA FEIRIX, AN@E KA, Bk, By 2R E R, FIHM
WIRBIT IS, AFCE 098 7 m', M5 30UH 5.1%, #ITRCR2ZE, M RALTE 15 2] 00 I8 & 45
HN497 T m®, WI5EKN36.7%, I58CRM T IR,

() FAE B AL S FIE K XA A O, AR e 5 FIC K AR L d5 Qe 2R
Qe B AR MR E WA R A A, Wik, MIFREZRE, KBS IS & Wik
SR /N, B, WIFR KM AL 8 E, ek R FREihk.

(4) AR 3ME AT UL, ML 1S RN A & W B AN 12717 m®, 75 B 6 26 590.06 kg, “fifk
EARNIHE B ERBN17.98 71 m’, #i5E 44 349.14 kg, SMIEHEM L, itk g BB T
41.5%, (BEIGHEIEI T 66.79%. Kk, MM, RN R E b 7 L r R R

4 ZEig

AR SR H ] S ik i Lk DX PR ROK R BRI H O i S, BR T — il 2 5 KA BT A B
S L 4t ) PR 45 2 2R T A DS TR K R B i A AR BT O i, BIESE R, AR SCER AR AR T
TPkt REAEW R SEBR G RS K Ab BT AR BB SE BT ROR R A, RS O 1A B I
M TE A R AR S ROR Dy L TR Bk o O R R L OSSR, AT D
PR K s T PR AR R S

5 £ X #k:
[0 ] oA R RN A S FREE IS . 2014 th [ A4 S FRER 00 A 4 [EB/OL] . (2015-05-19)[2019-07-10] . htp://

www.mee.gov.cn/hjzl/sthjzk/zghjzkgh/201605/P020160526564730573906 .pdf
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[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[ 24]
[25]
[26]

[27]

A TR R A A A PR L 2018 T A A IR B R B0 A R [EB/OL] . (2015-05-22)[2019-07-10]http: /
www .mee .gov .cn/hjzl/sthjzk/zghjzkgh/201905/P020190619587632630618 .pdf
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Study on design method of the initial rainwater storage tank based on ANN and PSO

HE Shengnan', CHEN Wenxue', LIU Yan’, MU Xiangpeng'

(1. China Institute of Water Resources and Hydropower Research ,
State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. Henan Electric Power Survey and Design Institute, Zhengzhou 450016, China)

Abstract: Non-point Source (NPS) pollution of urban runoff is one of the major causes of water degrada-
tion, setting up initial rainwater storage tank is one of the most economical and effective approaches to alle-
viate the runoff pollution. At present, the initial rainwater storage tank is usually designed by means of the
empirical method, which does not consider the factors as the characteristics of pollutant accumulation in
catchments, the sewage treatment plants capacity, and the available land etc., resulting in limited pollutant
interception effect. In this paper, the characteristics of accumulated runoff pollutants was simulated by
means of SWMM model, and a high—precision nonlinear mathematical model between the pollution intercep-
tion rates and the corresponding interception runoff volume for the initial rainwater storage tanks was ob-
tained by means of the ANN (Artificial Neural Networks). Combined with the model, the optimal pollution
interception rates of the storage tanks was obtained by means of the PSO (Particle Swarm Optimization) al-
gorithm with the maximum pollutant interception amount of the storage tanks under the constraints of sew-
age treatment plant capacity and the available land. Finally, the volume of the storage tanks was calculated
according to the relationship between the pollution interception rate and runoff accumulation. This method
was also compared with the empirical design method widely used in China. The results show that the meth-
od proposed in this paper could maximize the interception effect of the storage tank under the constraints,
and the storage tank designed by this method is superior to that of the empirical design method in terms
of land utilization rate and pollution interception effect. This method is reasonable, efficient and widely ap-
plicable, which can provide technical support for the design of the initial rainwater storage tank.

Keywords: the initial rainwater storage tanks; surface runoff pollution; pollution interception rate; ANN;
PSO
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