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Construction and Characteristic Analysis of Complex Network Model for Bus Transit: A Case
Study of Zibo

WANG Lianzhen, ZHANG Guoli, SHI Lingyun, DU Yabei, CHEN Xugqi

(School of Civil Engineering and Transportation, Northeast Forestry University, Harbin Heilongjiang
150040, China)

Abstract: Estimating the characteristics of bus transit networks is crucial for optimizing the layout of
routes and stations reasonably. Based on the theory of complex networks, this paper employs three model-
ing methods - L space, P space, and R space to establish weighted network models for bus transit systems.
Gephi software is then utilized to analyze static topology parameters such as node degree, average path
length, and clustering coefficient of the network. An empirical analysis of the bus transit network in Zibo is
conducted, and comparisons are made with cities of different scales. The results indicate that the degree dis-
tribution of bus transit stations in Zibo follows an exponential distribution without obvious scale-free char-
acteristics. While the transfer network and route network exhibit pronounced small-world characteristics.
On average, residents’ s travel by bus transit in Zibo need to pass through an average of 13.77 stations and
transfers 1.32 times per trip, which meets the current travel demands. However, compared with demonstra-
tion cities of China’ s transit metropolis construction, there are still problems such as insufficient connec-
tions between adjacent stations, fewer transfer stations, and limited network stability.

Keywords: bus transit; weighted complex network; topology structure; characteristic analysis; Zibo
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Tab.1 Comparative analysis of network modeling methods
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Fig.1 Schematic of different types of bus transit networks
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Fig.2 Schematic topology of bus transit network model

R"2 MR R EESEE

bPZ[g cRZEH

Tab.2 Proportional distribution of node degree values in the station network
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Tab.3 Proportional distribution of node strength values in the station network
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Fig.3 Distribution of degree and weighted degree in the station network
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Fig.5 Kernel density distribution of clustering coefficient in the station network
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Tab.6 Statistics of shortest paths of the route network
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Tab.7 Comparison of static topology parameters of bus transit networks between Zibo and demonstration cities of China’ s transit

metropolis construction

L =3 8] 4%

P %3 8] f 2%

R 23 (8] W £%

RS TR %E&/ Ry

BRI i 292 2726 3.07 0.100 16.26 66.99 0.620 2.88 42.28 0.587 2.48

R BX 221 1652 3.02 0.138 20.14 69.04 0.663 2.75 36.73 0.535 2.14
T 68 891 2.73 0.068 17.79 62.01 0.759 2.33 38.01 0.661 1.64

NER®  FLW 119 1095 2.69 0.070 16.08 61.59 0.749 2.35 37.98 0.663 1.70
pcyc 91 1264 2.68 0.054 13.77 63.51 0.807 2.32 36.04 0.636 1.61
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Tab.8 Topology parameters of bus transit network after optimization
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