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During the last century, air transportation has grown
steadily and faster than any other transportation modd, wit
only a minor setback in the wake of 9/11 attacks [1, 2].
The yearly cost of flight delays is measured in billions dol-
lars/euros in the US and Europe [3, 4], and various socio-
economical factors contribute to the difficulty of providin
adequate infrastructural support, for example in the cése o
airports located in urban areas [5]. Having a thorough under
standing of the processes regulating the spreading offdisru
tion and delays in airport networks is therefore an impdrtan
research goal, which is also interesting from a more theo-
retical point of view as these systems typically exhibihric

complex behavior, and can be the substrate for phenomena

not strictly related to air transportation, such as epigemi
spreading. This type of study is made difficult not only by

the domain-specific knowledge required, but also because of

the scarce availability of high-quality data about flight-pe
formance outside of the US from institutional sources. In
order to overcome this problem, we use data obtained from
the Flightradar24 web service, which covers a period of al-
most two years.

In this work, we analyze daily traffic for both the US and
European systems, with the goal of finding and classifying
interesting, recurring patterns which characterize thesda
where significant perturbations took place. Of particutar i
portance are the aircraft returning to a large hub multiple
times during the day (especially in the European system,

where airlines have a smaller number of operating bases),

and/or depart earlier in the morning. Furthermore, theydela
propagation trees can be reconstructed from the dataggivin
insights into the delay propagation patterns. In order to do

this, we define a square lattice where each cell represents a

single airport during a time window of fixed size. A directed
link between two cells is established if there is at least one
delayed flight departing from one cell and arriving in the
other, and the weight is given by the total amount of delay.
An example of this is shown in Fig. 1, where O’Hare Inter-
national Airport (ORD) starts propagating delay early ia th
morning before receiving any significant input, from which

we can infer that the delay was generated on-site. Fig. 2

shows the daily incoming and outgoing delays for the largest
airports in the network during the same day. ORD is shown
having both very high amounts of incoming and outgoing
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Figure 1: The beginning of a delay propagation tree from
23rd of March 2015. Brighter edges transfer higher delay,
brighter nodes produce more delay than they receive.
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Figure 2: Daily input and output delay for the largest (in
terms of movements) airports in the US in 23rd of March
2015.
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