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IFISC Instituto de F́ısica Interdisciplinaria y Sistemas Complejos (CSIC-UIB),

CSIC-Universidad de las Islas Baleares
07122-Palma (Mallorca)

Complex networks1,2 provide a suitable framework to
model air traffic. Previous works3–5 described the world
air-traffic network as a graph with direct flights between
airports as edges and passenger commercial airports as
vertices.
In this work we characterize the US airport network, in

the time period 2005-2011, as a weighted graph where the
accumulated delay in each airport and the average delay
per flight is, respectively, the node and edge strength.
We observe that the dynamical behaviour of clusters6–8,
representing groups of delayed connected airports, is very
volatile; in particular, the largest cluster has an explosive
growth. Motivated by this empirical result, we propose a
queuing model based on delay propagation between sin-
gle company flights and airport congestion due to over-
scheduling, which reproduces the empirical observations.
Furthermore, we analyze the implementation of different
operations protocol and the impact over the flight sched-
ules.

This investigation is expected to help devise more ef-
ficient strategies for delay management, both from the
point of view of ATM (e.g., flight prioritization criteria)
and of airline planning (e.g., robust scheduling).
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