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Development of a dynamic simulation model of railway delays

using time-space network

Kyosuke TADA, Hideki YAGINUMA, Shintaro TERABE,
Haruka UNO, Yu SUZUKI

The railway network in the Tokyo metropolitan area has been operated with interconnection
and high-frequency service in order to increase convenience. However, the negative effects of these
measures have resulted in chronic train delays, and urgent solutions are required. Train delay
is a phenomenon in which a train is delayed due to an increase in boarding and alighting time
caused by congestion, etc., and has a dynamic nature in that it propagates to subsequent trains.
In this study, we construct a recursive logit-type railroad route selection model that expresses the
dynamic nature of delay phenomena in a time-space network based on operation schedules, with
a view to evaluating railway delay countermeasures. By applying the recursive logit model, which
does not require route enumeration, to a time-space network with a time axis, we succeeded in
allocating traffic in the entire Tokyo metropolitan area. This model is expected to be used to
propose measures to alleviate chronic congestion.
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