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Space P-Based Empirical Research on Public Transport
Complex Networks in 330 Cities of China
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Abstract:  The current empirical studies on public transport network of the cities in China are still limited
to several large cities such as Beijing Shanghai and Guangzhou. And the researches on whether the common
topologies of public transport network for cities in different scales do not rely on some extend factors such as
population society or economic and the researches on the evolutionary mechanisms of public transport
network are still limited. This paper studies the public transport networks of 330 cities in China based on the
space P concept. Statistical results show that the degree distribution of all networks can be described by an
exponential function. It reveals that the evolution mechanism of public transport network is randomly
connected instead of preferential attached. All the networks show typical small-world behaviors which
characterized by larger clustering coefficient and smaller average shortest path. A transition between the
dissortative small networks N <1000 and assortative large networks N >1000 is observed. Average clustering
coefficient of nodes with degree K decreases with K as a power law shows that city bus transfer networks are

well characterized by hierarchical modularity. The results of this study may provide guidance and reference
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for researches on evolution mechanism of urban public transport systems and transport network evolution
modeling.

Key words:  urban traffic; public transport complex networks; space P; empirical research; common
topological properties
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Fig.1 Schematic diagram of public transport network building process
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Fig.2 Cumulative degree distribution of public transport complex networks in top 5 cities ranked by bus station numbers
(@) Under semi-dogarithmic coordinate system ( b) Under double logarithmic coordinate system
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Tabel 1 Basic statistical parameters of public transport network in top 10 cities ranked by bus station numbers

<k> L (o Liana Crand
1 641 9 502 44.607 5 3.458 36 0.772 095 2.411 66 0.004 694 53
1714 9 361 92.545 5 3.008 3 0.754 442 2.019 64 0.009 886 28
1 256 3 891 75.584 7 3.132 69 0.750 83 1.911 2 0.019 4255
884 3 594 122.892 2.639 77 0.736 208 1.701 62 0.034 193 7
346 3269 52.140 1 2.983 14 0.819 721 2.046 63 0.015949 9
505 3053 68.113 3 2.897 58 0.747 646 1.900 87 0.022 310 3
378 2 952 75.262 2 2.962 94 0.776 364 1.849 17 0.025 495 3
688 2 789 59.592 3.039 82 0.769 172 1.940 89 0.021 366 8
552 2721 122.375 2.846 06 0.716 554 1.645 23 0.044 974 2
341 2 662 79.2352 2.683 47 0.762 288 1.803 77 0.029 765 3
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