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Measuring the Matching Degree between Rail Transit Network and Shanghai
Urban Polycentric System Based on Multi-source Big Data
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Abstract This study presents a method for quantitatively measuring the degree of matching between rail transit network and urban center

system. Based on functional linkages, the degree of matching between rail transit network and Shanghai urban polycentric system is
quantitatively analyzed using multi-source big data. Firstly, according to the spatial-temporal regular pattern of rail transit passengers
using transit smart card data, the functional linkages of commuting and recreation trips by rail transit are obtained, which is used
to indicate the employment center system and the public activity center system in the perspective of rail transit functional linkages.
Using cellphone signaling data, the functional linkages of commuting and recreation for full travel mode are obtained, which is used
to indicate the employment center system and the public activity center system in the perspective of functional linkages for full travel
mode. Then the indicators of size rank consistency and source range consistency are used to quantify the matching degree between
the rail network and the employment polycentric system and the public activity polycentric system. It is found that in addition to the
spatial relationship between the rail transit network and the center system, the industrial characteristics of employment center and the

functions of public activity center also affect the matching degree between the rail transit network and urban central system.
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