Forecasting resilience of rallway network
under propagating uncertainty
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Background and context
Network Rail faces annual losses of up to £100 million due to weather-related disruptions, highlighting the urgent need for improved forecasting and resilience in railway operations. A
key challenge lies in accurately predicting weather-induced service disruptions and identifying weak links within the network system. However, several obstacles hinder progress,

Including the complexity of integrating diverse datasets, the high uncertainty surrounding weather events and asset failures, and the cascading effects of uncertainty across
Interconnected Infrastructure. Additionally, the lack of readily available computational tools for decision-making further complicates efforts to enhance system reliability and efficiency.
\ Addressing these challenges is essential for minimizing disruptions and ensuring a more robust and adaptive railway network.
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External Engagement
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The Team
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Giuliano Punzo (University of Sheffield) i W \ Ji-Eun Byun (University of Glasgow)
Stakeholders from Network Rail (Dr Qianqgian Li) were involved in the development of the

project. We attended or planned the attendance to conferences and meetings, including Ofan Pu (University of Birmingham)

Rail Industry Association (RIA) Consultants Group on climate resilience and adaptation

DAFNI Scotland Roadshow by Dr Byun,

| : Konstantinos Nikolopoulos (Durham " ‘ | Tohid Erfani (University College London)
The UK Rail Research and Innovation Network (UKRRIN) Student conference L LA . University)

The 11th International Conference on Railway Operations Modelling and Analysis
(RailDresden 2025), Dresden, Germany, 1-4 April 2025.

The team would also like to acknowledge
Samantha Ivings (University of Sheffield) @ Miss Marta Zarantonello for her contribution

(Y 1112 \\N\/(O) ] K



	Slide 1: Forecasting resilience of railway network  under propagating uncertainty

