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Congestion pricing model in multi-modal network based on

doubly dynamical evolution
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(School of Systems Science, Beijing Jiaotong University, Beijing 100044, China)

Abstract: This paper presents a bi-level model to address congestion pricing in a multi-modal
transportation system. The upper level is an optimization model aiming to minimize the total social cost and
determine the optimal congestion price for road segments. Meanwhile, the lower level is a doubly
dynamical model including day—to—day traffic dynamics and within—day traffic dynamics. Solving the bi-
level model employs a genetic algorithm. Three congestion pricing schemes are proposed and compared,
namely no congestion pricing (NCP) , congestion pricing for cars (CPC) and congestion pricing for both
cars and car—sharing(CPCS). The results show that compared to the NCP, the CPC and CPCS result in a
17.449% and 14.89% reduction in private car trips, respectively. Additionally, the average travel times for
private cars decrease by 7.54% and 30.18% under the CPC and CPCS, respectively. In the CPC scheme,
car-sharing could generate maximum revenue and be the mode accounting for the largest share(39.97% ) of

the multi-modal transportation system.
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9 1.12 3.11 3.26 6.86 Table 5 System indicators under the three congestion
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