
ETH Library

Editorial special section on
robustness and resilience of
transport networks

Other Journal Item

Author(s):
Atasoy, Bilge; Corman, Francesco ; Correia Pinto De Almeida Barre, Goncalo Emanuel ; Sun, Lijun

Publication date:
2022-10

Permanent link:
https://doi.org/10.3929/ethz-b-000574885

Rights / license:
Creative Commons Attribution 4.0 International

Originally published in:
IEEE Open Journal of Intelligent Transportation Systems 3, https://doi.org/10.1109/ojits.2022.3209502

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.

https://orcid.org/0000-0002-6036-5832
https://orcid.org/0000-0003-4444-9208
https://doi.org/10.3929/ethz-b-000574885
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1109/ojits.2022.3209502
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use


Digital Object Identifier 10.1109/OJITS.2022.3209502

Editorial
Special Section on Robustness and
Resilience of Transport Networks

I. INTRODUCTION

THIS special section on “Robustness and Resilience of
Transport Networks” was put together to widen the

knowledge on improving the robustness and resilience of
transport systems. Developing models and algorithms to deal
with disruptions and uncertainties is at the core of moving
towards this direction. Therefore, we aimed to receive papers
in different domains of transportation that contribute to
decisionmaking under uncertainties and disruptions. After
a rigorous review process, five scientific papers have been
selected to be published in this special section. Those cover
both freight transportation and passenger transportation span-
ning different modes: railways, road transportation, and
maritime transportation as well as indications of potential
methodologies in air transportation.
Warren Powell contributed with a visionary paper on the

use of lookahead policies for dealing with uncertainties in
transportation and logistics [A1]. A review paper considering
mode shift as a solution to disruptions in freight transporta-
tion [A2] has been published. Then we have three papers that
address disruptions and uncertainty in different transporta-
tion domains. Reference [A3] analyzes the root causes of
delays in freight trains and indicates possible improvements
in capacity allocation. Disruptions in maritime transportation
related to berth planning are addressed through collaborative
models by [A4]. On the passenger transportation side, the
uncertainty in ride-hailing systems is tackled through data-
driven models in [A5]. Next, we provide the main highlights
of these five papers.

II. HIGHLIGHTS FROM THE PAPERS
In [A1], Powell discusses sequential decision problems in
transportation and logistics providing examples including
inventory planning, spot pricing, airline scheduling, truck-
load trucking, and dynamic vehicle routing. He highlights the
need for direct lookahead policies to deal with uncertainty,
especially because physical resources are being managed.
Deterministic lookahead policies are widely used in prac-
tice yet they cannot deal with uncertainties in the system.
Parametrized deterministic lookahead models are a rather
simple way of addressing this at the expense of parameter
tuning. Stochastic lookahead models enable explicit rep-
resentation of uncertainty, yet come with complexity and
need to be handled with approximations. Powell presents
six strategies for developing approximate lookahead models

discussing their pros and cons. The main takeaway is that
lookahead policies are relevant for various transportation and
logistics problems to deal with uncertainty and the corre-
sponding models need to be developed with an understanding
of the problem characteristics.
In [A2], Lordieck and Corman investigate the potential of

mode shift to manage disruptions in freight transportation
with a holistic view of infrastructural, decisional and orga-
nizational aspects. Key issues of mode shift (e.g., extra delay
and/or extra handling cost) are analyzed considering all three
aspects and making use of a literature review together with
expert surveys. Various reasons are listed for the reality of
mode shift being usually a backup measure when everything
else fails. It is clear that academic literature focuses more
on the technical aspects, yet the enabler of mode shift lies
also very much on the organizational parameters. It is clearly
concluded that mode shift needs to be supported by vari-
ous measures in order to reach efficiency such as intelligent
decision support tools, IT support, and redundancy building
(e.g., spare capacities on alternative modes, and terminals).
In [A3], Palmqvist et al. aim to understand the root

causes of the discrepancies between the annual timetable and
the executed freight train transport for identifying potential
improvements with a focus on capacity allocation. The analy-
sis is based on data from Sweden on the railway line between
Malmö and Hallsberg as well as semi-structured interviews.
It is seen that, in order to deal with the uncertainty of future
demand, railway undertakings add extra trains which may
later be canceled and these account for a significant por-
tion of the trains. There are also deviations in the form of
delays or being ahead of the schedule which underlines the
mismatch between the timetables and the actual operational
conditions of freight trains. One important improvement lies
in reserving more capacity for freight trains in the annual pro-
cess which is expected to reduce the deviations and ease the
(re- )planning efforts. Moreover, IT support has the poten-
tial to adapt the timetable to actual operations and make
railways more attractive within the context of multi-modal
freight transportation.
In [A4], Lyu et al. propose a collaborative berth planning

approach to deal with disruptive unforeseen events through
sharing of berthing resources between terminals. A reactive
approach is taken to deal with the uncertainties, namely
recovery is considered after disruptions occur. Collaboration
entails the transfer of vessels to other terminals in response
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to disruptions while incorporating transshipment connections
between vessels. The results indicate significant benefits of
collaboration that can go up to 40% savings in recovery
costs. The authors highlight the need for future research
on negotiation between different terminal operators to work
towards realizing the potential benefits of collaboration.
In [A5], Guo et al. focus on rebalancing vacant vehicles

to address the uncertainty of future demand in ridehailing
systems. They develop a data-driven optimization approach
for predictive prescription and evaluate their approach with
real-world simulations based on New York City’s high-
volume ride-hailing data. They compare their approach
to the benchmarks of point-prediction-driven optimization,
stochastic optimization, and robust optimization methods.
The main conclusion is that the proposed predictive pre-
scription approach is beneficial when future demand is
volatile and hard to predict. They also highlight that, when
future demand is highly volatile, conservative predictions,
i.e., demand underestimation provides system-wide benefits.

III. CONCLUSION
The papers in this special section show that there is a con-
sensus on the critical role of uncertainties in transportation
and logistics systems. The need for methodologies to deal
with uncertainties and disruptions is highlighted for different
transportation domains covering passenger and freight trans-
portation with different modes. Understanding the sources of
uncertainty is an important step in developing methodologies
for improving strategic, tactical, and operational decisions.
Some authors focus on predictive methodologies to take
into account the uncertainty while optimizing the decisions.
Others focus on reactive methodologies to respond to dis-
ruptions when they occur. It is clear that the use of data
and IT support is essential in carrying these methodologies
to reallife implementations. The overall takeaway is that the
resources in the transportation system need to be used wisely
in order to improve efficiency and sustainability. There are
several promising methodologies to improve the utilization
of resources including data-driven models, predictive mod-
els, lookahead policies as well as collaborative methods.
Let it be sharing rides/vehicles/resources or making use of
multimodal transport networks both for passenger and freight
transportation, the way to increase their attractiveness goes

through developing robust and resilient methodologies that
can efficiently and effectively use the available resources
given all the uncertainties and disruptions inherent to the
system.
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