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Abstract

The road transport mode has long dominated the city’s external travel. However, in recent years,
it has faced the dilemma of sharp decline in passenger flow efficiency and weak competition,
which has brought confusion to the planning, layout and operation management of highway hubs.
This paper combines mobile phone signaling, departmental investigation and pivot questionnaires
to obtain basic data of highway passenger flow and analyze it. Based on the traffic model, the compe-
tition relationship between the highway mode and the municipal rail transit is analyzed. It is
pointed out that the road transportation mode has obvious boundary effect, and the perfection of
the public transportation connection system has a significant impact on the boundary effect. Fi-
nally, it is suggested that the relationship between the high-speed rail and the municipal rail tran-
sit should be co-ordinated in the planning, layout and operation organization of the highway hub,
and the public transportation connection system should be continuously improved.
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Figure 1. Comparison of total passenger flow from mobile phone signaling and departmental surveys
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Figure 2. Comparison of travel structure obtained by mobile phone signaling and departmen-
tal research
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Figure 3. Comparison of the proportion of road travel directions obtained by mobile phone signaling and departmental research
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Figure 4. Comparison of the proportion of railway travel directions obtained by mobile phone signaling and departmental
research
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Figure 5. Annual passenger volume of highway hubs above grade two in Ningbo urban area

from 2013 to 2016
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Figure 6. Travel structure and distance relationship over the years
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Figure 7. Distribution of Ningbo highway passenger traffic in 2013
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Figure 8. Relationship between passenger flow source ratio and arrival time at the first-class
terminal
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Figure 9. Relationship between passenger flow source ratio and arrival time at the second-class terminal
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Figure 10. Structure of transfer mode for Station in 2011 and 2016
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Figure 11. Relationship between hub passenger traffic and the number of connected bus lines
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Figure 12. Schematic diagram of demand input and supply input for the model
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Figure 14. Relationship between city rail fare and road traffic
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