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Abstract: It is very important to extract spatiotemporal
characteristics from international aviation network and
international relation network, and to analyze the
association between them. The international aviation
network is a kind of transportation network in the
material world formed by personnel mobility and trade
among countries or regions. The international relation
network is a kind of social relation network in the virtual
world formed by international relations such as
cooperation or conflict among countries or regions. This
paper, taking the countries or regions as nodes, the
aviation transportation or the international relations as
edges, and embedding them into geographic space, builds
a geographic multiple flow network, and explores the
association between them. It builds the international
aviation network and the international relation network
based on the airline schedule provided by OAG data and
the GDELT data over the past decade. It extracts the
characteristics of the two kinds of networks and explores
their association based on the theories and methods of
complex network and social network analysis. The
research results show that both networks have scale-free
properties and small world effects. The scale of the two
kinds of networks shows a common trend of first increase
and then decrease. The scale of the international relation
network peaked in 2015 and 2016, but the counterpart of
the international airport network peaked in 2020. The

structures of the two kinds of networks are similar, but
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the similarity decreases significantly after the Russia-
Ukraine conflict. There is a time lag in influence of the
international relation network on the international

aviation network.

Key words : international aviation network ;

international relation network; complex network; social

network; feature extraction; association analysis
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Fig. 1 Probability density distribution diagram of network node strength
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Tab.1 10-year evolution of international aviation
network
3% 107 N E G D C R D,
f 2013 224 2730 24.38 0.11 0.64 2.24 —0.07
Bk 2014 224 2757 24.61 0.11 0.65 2.23 —0.06
5 102 2015 224 2786 24.86 0.11 0.65 2.23 —0.06
2016 224 2878 25.70 0.12 0.64 2.22 —0.05
_ o=147702.1, a=0.8 2017 225 2942 26.15 0.12 0.65 2.22 —0.05
OAGHZS W% 2018 225 3033 26.96 0.12 0.66 2.20 —0.04
107% L - o 3 2019 225 3037 27.00 0.12 0.65 2.21 —0.04
107 10 10 10 2020 225 3226 28.68 0.13 0.66 2.17 —0.06
IR IPEE 24 2021 223 2870 25.74 0.12 0.63 2.21 —0.06
a At wZ 2022 223 2973  26.66 0.12 0.64 2.21 —0.06
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Fig. 2 Cumulative probability distribution of net-

work node strength
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Tab.2 10-year evolution of international conflict

network

A N E G D C R D,

2013 219 7492 68.42 0.31 0.71 1.71 —0.24
2014 218 8221 75.42 0.35 0.71 1.66 —0.23
2015 219 9170 83.74 0.38 0.74 1.62 —0.23
2016 219 9452  86.32 0.40 0.74 1.61 —0.23
2017 217 9215 84.93 0.39 0.74 1.61 —0.23
2018 217 8736 80.52 0.37 0.74 1.63 —0.24
2019 217 8625 79.49 0.37 0.72 1.64 —0.22
2020 218 7860 72.11 0.33 0.71 1.68 —0.22
2021 218 7756  71.16 0.33 0.70 1.69 —0.23
2022 218 7321 67.17 0.31 0.70 1.71 —0.23
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Fig. 3 Evolution map of network node similarity
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Fig. 4 Evolution map of network node strength
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Fig. 5 Evolution map of conflict sub-network of

“Russia-Ukraine conflict”
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