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Multi-objective Optimization Design of Low-

impact Development Plan in Sponge City

Construction
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University, Shanghai 200092, China)

Abstract: In order to reduce the economic cost effectively
and maximize the effect of low-impact development technology
in the low-impact development technology design, the total
cost of low impact development program is taken as the
objective function of economic judgment, and with the volume
capture ratio of annual rainfall as the control target, the area
of low-impact development as a constraint, the multi-objective
optimization mathematical model of low-impact development
was established, and the non-dominated sorting genetic
algorithms- [[ (NSGA- [ ) was used to solve the multi-objective
mathematical model analysis. Finally, a case study was made
of a low-impact development project and the Pareto optimal
curves of the total cost and the volume capture ratio of annual
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rainfall was obtained, which could provide decision-makers
with multiple sets of different optimization schemes. The
combination of low-impact development technologies was more

scientific for a clear and reasonable decision-making.
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Fig.1 Schematic diagram for low-impact development

multi-objective optimization
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Fig.2 The curve of the relationship between the design

precipitation and the volume capture ratio of

annual rainfall in Shanghai
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Fig.3 Optimization algorithm flow chart of the volume

capture ratio of annual rainfall and total cost
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Tab.1 Construction cost of bioretention per unit area

SitZ ZEa) B/ Ot e m™?)

bt Bk 10~15
YR / 202~270
BxZ W 10~15
HRZ [ NNt 195~247
Hk 2 e 35~40
FILHKE PVC# 10~15
ik 2 Bk + TAi 8~11

®2 FEAREERAEARBIERR
Tab.2 Construction cost of permeable pavement

per unit area

S 2 PR BAER/ GC e m?)
Ei] = BK LB 70~80
FEKIREEL 90~120
RY2E ik 4
KA )R ya 23~26
WAz WA 45~50
FHHAE PVC#® 10~15
B 7k 2 Blizk £ T A5 8~11

SEAFHEC A G MBI BUR DL R T
BN AR TE R 1 AR 2 BriR g it B A Y
i B BT B T RIS Y R 470~613 J6 » m ™%, B
TREHE I B AR A 160~226 J6 « m™ 2. AR
FRAE AR NIRRT, A A A RN, A i i B8 B
TCHYIE B Y4 AR 2 Ry F A AR Y 8. 5 %6, Bk 4l
eI B Y AL Ry FLEE A 5 %6, B
2 [T BR AR 7 5% FH PR B, B4 T AR AR i B BA T
HIEEEE R R 470 JC » m™? BB FR R 40 7T -
m™, B o7 TE] B 37 K G 5 A i 9% A A 160 TG -
m BB HRAK 8L e m7.

LID it ) 2 50i% B 2 B SWMM ##LF - F
T A M R PR O E /K 2 B B 300mm, FLBR He
0.6, 8BRS KE 1.51X10°m « s, &KEH
BRI R BUR 0. 2. A RS i I & W K Bt Y
WA S B E 5 » Bt FE TN & T LA A U= T R R
¥, AR (O AT R ABIZ XIBA [F) LID B 1 AR
e TR TR 5 SR )5 AR B 2 BT 33804 B AR AR 3
SRR LR Bk RR N

min z = (470 +40) X sy + (160 4+ 8) X spp

max y = f(SbresSpp)

KA -y ABETE KIAF AR R R,

HEFE AR B RN &S5, B
FIF MATLAB 45 9k 2 Fo HE 5 8t £ 5556 2 % A
M5 2] — K3 Pareto 4. IBUREHILF WS
BB N =1 0003115108 G = 50, 8 A%
R 0. 8, A FHMEAREH 0. 3. 2 Abit s, /T LA
K — R I Pareto fEEE. HizfT45 R LA 4. & 4
FRG 50 WHEASF W AE L FEAM & (AR R
EF—FF LID %) WAERR S BRI R A5, 3k
FTECFP AL T —4% Pareto 4R,

10 000

y=52 377x2-55 493x+18 23
R?=0.998 4 4

9000
2 8000
R

B 7000f

#
B 6000

5000

4000 s ' ! -

70 75 80 85 90
RV R/ %

1 EREABESIESRBEY Pareto AL ML

Fig.4 Pareto optimal curve of the volume capture ratio

of annual rainfall and total cost
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Tab.3 The volume capture ratio of annual rainfall and

total costs of the three representative programs
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