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Abstract:  In recent years, urban flood disasters have become increasingly serious. A
well-designed drainage network is one of the most economical and effective ways to alleviate urban floods.
However, empirical methods are generally adopted to design the current drainage network, which not only
has a high design cost, but also has limited drainage capacity. Therefore, SWMM was embedded into the
optimization process of particle swarm algorithm by program modification, and an optimization model was
established with economic cost and hydraulic characteristics as constraints to minimize the pipeline
overflow. In addition, a drainage network optimization design method based on online surrogate model
assisted particle swarm optimization algorithm was proposed by using coupling Kriging model to overcome
the large fluctuation and low computational efficiency of the optimal solution of particle swarm

optimization algorithm. The design method was verified in a drainage district in Xi’ an and compared with
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the conventional design method. The proposed method maximized the flood mitigation effect under the

constraints, and the pipeline overflow was reduced by 33.35% compared with the planning scheme.In

addition, compared with the optimization results of the standard particle swarm optimization algorithm,

the average computation time was reduced by 27.56%, and the optimization was more significant.
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Fig.1 Flow chart of the online Kriging surrogate model

assisted PSO optimization algorithm
REIE R BT O 3 AR [ AR R
(SWMM L) A A (PSO) Fll DA ER (Kriging
FERL) o SWMM BERY T35 H b ok B rb e o 22 6, O

X s.>0
* s 1N

(10)
s;=0
18 0 S A A PSO Bk LI R 5 Kriging #5
5 PSO AT TE LM L FIFH Kriging B 1
HLA W 1 R SR ik PSO B 3648 -
AT SE B PSO S A PR i 8. 515 Ge it PSO 55
ARG AR D7 AR BT AR R R 2
TR LS I S AR S AR I A A A
A RA BT LS W A, WA (1) o
f(xi)<pbesti (11)

S () WS AR T Y Kriging HE8 B

2 FHAR
2.1 i

5 DI V4 42 F2 3 DX A HE K 0 IXC, 2% X U
TR HBRIX, AR AR . V2 X T I T
PN KBl PE R R, 5 H—10 H B it %, L
a7 8 ) L D R i I R e 3 BB, 24K i R
SIS By 7 A ST DA B LR 2. i X
ST AT IR O S L H i TR T IH X
LID BE it 1) A 15 52 FIAR KR, DN LA A B Fi K
HEACE MR SETHIE K BE ) RAS I N H 2

B2 Xigiiik
Fig.2 Schematics of study area

2.2 REME

PLSWMM A5 B g~ 15, AR 21 b 4 o AL Ja) 07 5
XPBIF ST IR HE K R G AT AL . i HRK 40 X
R 7. 33 km?, A48 62 > FLK X 83 ARHRK A 1E
[H 28 42 R (E2E R E , H E#>0.8
m) |2 ANHEKH E L B 3 FR . i THI X
it = VR A A5 0 ECH I TR, e BT A R L B
SR TR] 8 1 3 DX S SWMIML 82 4 46 4 X
I, SWMM #8558 i 5 36 0E 280 S % 5 i XU
EH, k1,

+ 120 -



www. cnww1985. com 2= R TARIEAER H 8 PSO ik 69 HEKE AR

%385 H17H

25 P F Y Hb 1) B RS U R 50 a 2R B, DL
50 a B TR RN AR THE K A MARAL , I H A 10,
20 F11 50 a BETHRE RN AN R TE 732 0 HE K4S I 1
SRR . S R A ST, R R TR B E
2 D0 AE RN A R RN DT B SR B 120 min, U {F B B
0.35, #MAxUL(12),
2210.87 x (1 +2.915 X Igp,)

(¢t +21.933)%™

K g HER , L/ (s-hm?®) 5p A I, a5 A

(12)

q

I, mins
F1/m
—0~1.2 =—1.2~1.7 HEOD — A [ IR
—1.17#~2.4 2.4~3.0 =3.0~3.5 & 2@?—?1&“
. N T
A
monos B0 IDCEERE
a. B HLRI T %6 SWMM #5574

!

b. WFEE X 8 42 #Y E 4 3H S0 A

Y58/ (mm-h™")

20 40 60 30 100 120
t/min

c. AN B2
B3 #MRXEHTEAHKRENHIKENMNERSH
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in urban stormwater drainages system of study area
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Tab.1 Calibration results of the model parameters
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Tab.2 Optimization results of the OKAPSO and PSO algorithms
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Fig.7 Outlet flow of optimization and planning methods
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