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Analysis of Fluctuations in Air—Route Network Flow

Xie Daoyi, Hu Minghua, Xie Hua,Tian Wen,Zhou Yufan

(National Key Laboratory of Air Traffic Flow Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Air traffic system is a complex dynamic system, in which temporal and spatial variation of aircraft in
route network may affect the network dynamics. In order to alleviate the current situation of China’s air traffic
delays, we need to analyze the fluctuation behavior of the air-route network. Taking the south central China
waypoint as the node, air route segment as the edge, this paper creates a route network model to analyze the
fluctuation and dynamic characteristics of route network node flow. It showed that the mean and standard devia-
tion of time for node flow met power law and its power index was between 0.5-1, and the dynamic characteristics
differed in various time and spatial scale, which means the fluctuation was caused by both internal and external
factors. Then, it separated the internal factors affecting variable behavior of route network flow from external fac-
tors to determine the source of fluctuation quantitatively. It provides theoretical foundation and methodological

support for scientific analysis of operating state of route network and effective formulation of management policy
of flow.

Key words: air transportation; fluctuation; complex network; air—route network; power law
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