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Metro Train Rescheduling Based on Earthquake Early Warning Information
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Abstract: In response to seismic events that render certain metro sections impassable or subject to speed restrictions, this study
proposes an optimization model for metro train emergency rescheduling based on Earthquake Early Warning (EEW) information.
The model proactively adjusts existing train operation plans before the earthquake occurs, upon receiving EEW alerts. It
incorporates constraints such as arrival and departure time constraints, headway constraints, rolling stock circulation constraints,
and earthquake impact-related constraints. The objective function aims to minimize the deviation between actual and ideal train
headways, the number of skipped station stops, and the time trains operate within hazardous zones after the earthquake. A
linearization method is used to convert the model into a Mixed-Integer Linear Programming (MILP) formulation. To verify
the effectiveness of the proposed model under various earthquake scenarios, a case study is conducted using actual operational
data from Line 6 of the Kunming Metro on a typical working day. The results show that the model can generate emergency train
rescheduling plans based on EEW information under different earthquake intensities and affected areas. Different rescheduling
strategies are adopted depending on the location of the train at the time of receiving the EEW alert. When speed restrictions are
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imposed due to the earthquake, a greater increase in inter-station running time leads to a more significant impact on train operations.

Keywords: urban rail transit; earthquake early warning; train emergency rescheduling; mixed-integer linear programming;

optimization model
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Figure 1 The layout of a metro line
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