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ABSTRACT
Air traffic disruptions result in flight delays, cancellations, passenger misconnections, creating high costs to aviation stakeholders.
Airlines design recovery plans in response to past disruptions while preparing for future disruptions. However, future disruptions
often can only be characterized partially and probabilistically. We propose a joint stochastic reactive and proactive approach to
disruption management (SRPDM), which optimizes airline disruption recovery using partial and probabilistic forecasts of future
congestion at hub airports. Ultimately, it aims to mitigate operating costs in spatio-temporal networks through more flexible and
robust recovery. We show that leveraging such information can reduce expected recovery costs by 1% to 2%, compared to current
state-of-the-art. To evaluate the value of such information, we introduce a novel theoretical lower bound based on penalized
information-relaxations. Algorithmically, we formulate this as a tractable integer program, avoiding the need to enumerate
prohibitively large state spaces that arise in full-scale airline networks. Our new performance bound demonstrates that when
improvement is possible, the SDRPM bridges significantly higher gap than could have been estimated using a regret bound. This
indicates that networked operations can strongly benefit from even limited information from partial and probabilistic forecasts of
future disruptions, based on available demand and capacity information.
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