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Fig.1 Daily population flow network in Northeast China
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Fig.2 Topology of multiple transportation networks in Northeast China
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Tab.2 Centrality rankings of railway population flow network and transportation network in Northeast China
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Tab.3 Centrality rankings of road population flow network and transportation network in Northeast China
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Fig.4 Comparison of population flow network and multiple transportation network community structure
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Tab.4 QAP regression results of multiple transportation
networks and other influencing factors and population

flow networks
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Tab.5 QAP regression results of railway and road population flow networks and their respective

transportation networks and other influencing factors
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Abstract: Limited by the difficulty of obtaining individual mobility data, existing studies on population mobility
mostly used strength of traffic flow to simulate population flow between cities, while ignoring the differences
between them. This study constructed transportation networks based on inter-city bus and train trips in Northeast
China, and built population flow networks based on Tencent location big data correspondingly. It then analyzed
the differences and relationship between the two types of networks by using social network analysis and
quadratic assignment procedure model. The results are as follows: 1) Both railway population network and
railway transportation network in Northeast China are characterized by a spatial pattern of dense in the south and
sparse in the north and numerous in the east and fewer in the west, with the Harbin-Dalian corridor as the axis.
The spatial structure of railway population flow is more dispersed, while the polarization effect of railway
transportation network is obvious. 2) There are great differences between road population flow network and road
transportation network. There is not only competition but also complementary relationship between roads and
railways. That is, road population or transportation flow is often strong in areas with less developed railways. 3)
The accuracy of simulating inter- city population flow with a single transportation network is low, while the
composite influencing factors can more accurately express the inter-city population flow structure. Among other
influencing factors, economic ties and population size do not have significant impact on population flow, while
adjacency between cities has a significant impact on the structure of population flow. 4) The fitting regression
between railway population flow strength and its transportation network is better than that of roads. This study
quantitatively explained the correlation between population flow and its transportation network, which provides
a theoretical and practical reference for the simulation of population flow in transportation network.

Keywords: population flow; transportation network; differences and relationship; social network analysis; qua-

dratic assignment procedure model; Northeast China



