
1

1



Centrality and vulnerability in weighted complex

networks with spatial constraints

Luca Dall’Asta†, Alain Barrat†,
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Abstract

Structure and functionality of real weighted networks are results of
a complex interplay between topological and weights properties. The
present work is devoted to understand the influence that topology and
weights have on the vulnerability of weighted networks under intentional
damage. In particular, weighted networks with spatial constraints are
considered, the world-wide air-transportation network being a typical ex-
ample. Since different attacking strategies can lead to very different con-
clusions on the vulnerability of a network, we first characterize some rel-
evant topological and weighted centrality measures. These quantities are
then used as selection criteria for the removal of vertices, in order to
find which measure of centrality is the most effective. We also apply the
same analysis on a recent model of growing weighted network with spatial
constraints, that has been shown to reproduce some particular character-
istics observed in air-transportation networks. By comparing the results,
we gain useful information for a better understanding of the properties of
growing weighted networks with spatial constraints.
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