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Impact of adjusting airspace structure on

arrival traffic flow in terminal area
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(School of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, Jiangsu, China)

Abstract; The airspace network model in terminal area was built according to the airspace
operation rules in terminal area by the network theory. Air traffic flow following model and
holding model were built based on aircraft microcosmic behaviors. Simulation test was carried out
based on Netl.ogo simulation platform. The impact of airspace structures with different in-degree
distributions on traffic flow was analyzed. Simulation result shows that when the density is less

1

than or equal to 0. 075 flight per km and the velocity is more than or equal to 0. 04 km * s ', the

traffic flow is in free phase. When the density is 0. 075-0. 200 flight per km and the velocity is

more than or equal to 0. 04 km « s™'

, the traffic flow is in unblocked phase. When the density is
more than 0. 200 flight per km and less than the maximal density, the traffic flow is in congestion
phase. With the decrease of flight wave function, the traffic flow enters inverse unblocked phase,
then inverse free phase. Under the condition that the arrival traffic flow distribution is fixed,
when the in-degree value is 2, 3, 1 successively, the velocity of traffic flow is small, the density
is big, and the congestion dissipates slowest. When the in-degree value is 3, 2, 1 successively,

the velocity of traffic flow is big, the density is small, and the congestion dissipates quickest. It
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is known that increasing key node in-degree of up-stream in airspace network can make arrival

traffic flow converge ahead of time, make traffic flow operate faster and increase traffic flow rate.

Decreasing key node in-degree of down-stream in airspace network is benefit to congestion

dissipating quickly after traffic flow entering congestion phase. 1 tab, 6 figs, 25 refs.

Key words: air transportation; air traffic flow; airspace structure; following model; traffic flow

phase; terminal area
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Tab.1 In-degrees of key nodes in airspace structures
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