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Optimization of Urban Water System Planning Based on Complex Network
Theory
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China Academy of Urban Planning & Design, Beijing 100037, China)

Abstract; Based on complex network theory, the problems of facility layout and node importance
in urban water system were explored. Cluster coefficient can represent the spatial layout of important
facilities in urban water system, and the smaller the value is, the more reasonable the spatial layout is.
Degree of the node in urban water system represents the importance of the node. By combing the high
degree nodes, distribution of the important nodes in urban pipe network system can be formed, which
provides a reference for the layout of the main pipe network system. Through the application of this
method in the case cities, the scheme with better operational efficiency among multiple planning schemes
was recommended, and thus the optimization of urban water system planning was realized.
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Fig.1 Schematic diagram of network sketch of pattern

layer, topological layer and network layer
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Fig.2  Planning scheme and network sketch of urban

wastewater system
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Fig.3 Layout plan of different wastewater systems
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Tab.1 Main contents of four planning schemes for water

system of Miyun New City

SIS

i
> 1213

Bl A7

Hka e ek e = | okok )
(10 x 10* m*/d) , Bt 3 4
%iﬁﬂﬁ%@kr(s x 10" m’/d),
e 7RI A5 E KT (2 x 10°
7K m’/d)
TREIRE = ARAKT (5 %
A | 10* m'/d) Sl Tk
ZE (3 x 10° m*/d) | B0 7 2 0%
ZHLFE KT (5 x 10" m’/d),
PR KT (2 x 10" m’/
d)
FURH V5 K A BT (10 x
10* m*/d) , BRI FHEUIRT5 K
REEET (4.5 x 10* m*/d) F#1 T
=375 KA B (0. 5 x 10*
m’/d)
X s K AL B (5.5 x
10 m*/d) , i B BLAR TG K b 7
J (4.5 x10* m*/d)  E=H T
W =95 K AL 31T (0. 5 x 10*
m’/d)

03 A 4K (3 x 10" m/d)
T4 (1.5 x10* m*/d)
KRR I K
(0.3 x10* m*/d)

S B JEE i FH 7K
(0.5 x10* m*/d)

T HAK T RGO B A

vV

aNiil
7K

e
e Wb
7K

ES
50

i
MhEZ

<

<<
<<

< | <KL

Ak
FRES

- 115 -



#3645 %134

T OE % K H K

www. cnww1985. com

M55 1 e K + DA R,
ARITT S 2 & SRR K + 57K BAL BE + 30 1
AR BRI T 56 3 R K + gk B Ak
H+ FRFAE R BRI TT S 4 2 oK + 95
IR AL HR + AT EAE R
3 FMLERE ST
3.1 HEEREH

AR S A 9 2% B AR S O i, S840 IX B3R AT 177
AR S [E A AT 4 s o 4 F R 5 g it
K TR MR R R R BOT R AR LK 2.

B4 MUXREENETRHWZE T
Fig.4  Spatial distribution of complex network nodes in
planning area
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Tab.2  Calculation results of cluster coefficient of four

planning schemes

WOH | BUKRGE | KRG KRG IECKA
MEIJT%E 1| 0.67 1.00 1.00 0.868
MEIJr%2|  0.67 0.55 0.67 0.622
MkIJr%3|  0.33 1.00 1.00 0.732
HkIJr% 4] 0.33 0.55 0.57 0.466
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Fig.5 Spatial distribution of degree values of complex
network nodes in case area
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Tab.3  Normalization calculation results of degree value of

nodes 1 —40 in planning scheme 4

TGS | BUKRG | EKRARG | HAEKRS
1 0.00 0.51 0.80
2 0.55 1.00 0.00
3 0.00 0.00 0.80
4 0.55 0.44 0.00
5 0.00 0.00 1.00
6 0.55 0.40 0.40
7 0.00 0.00 0.80
8 0.55 0.40 0.00
9 0.00 0.00 0.80

10 0.55 0.30 0.00
11 0.27 0.11 0.80
12 0.27 0.00 0.80
13 0.00 0.25 0.00
14 0.00 0.30 0.43
15 0.00 0.17 0.20
16 0.00 0.17 0.20
17 0.00 0.05 0.20
18 0.00 0.27 0.30
19 0.00 0.14 0.15
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43R 3 (Continued )

TGS | BUKRGE | EKARG | HEKRS
20 0.00 0.13 0.20
21 0.00 0.32 0.00
22 0.00 0.10 0.10
23 0.00 0.14 0.15
24 0.45 0.27 0.20
25 0.18 0.29 0.10
26 0.41 0.19 0.00
27 0.36 0.25 0.18
28 0.14 0.14 0.00
29 0.16 0.05 0.00
30 0.23 0.05 0.25
31 0.43 0.24 0.28
32 0.36 0.17 0.48
33 0.07 0.29 0.00
34 0.30 0.24 0.08
35 0.50 0.14 0.00
36 0.27 0.14 0.05
37 0.00 0.21 0.00
38 0.00 0.16 0.00
39 0.16 0.05 0.05
40 0.59 0.05 0.10
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Fig.6 Network distribution of key nodes in case area
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