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Fig. 1 Time windows of a connection wave
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Fig.2 Research framework of wave-system structures
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Table 1 Top ten airport hubs in China and their largest airlines
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Table 2 Evolution of wave-system structures at airport hubs
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Fig. 3 Wave-system structures of major airport hubs in 2010 and 2015
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Wave-system Structures of Airport Hubs and Spatial
Patterns of Possible Indirect Connections

Huang Jie', Wang Jiaoe'”

(1. Institute of Geographic Sciences and Natural Resources Research, Key Laboratory of Regional Sustainable Development
Modeling, Chinese Academy of Sciences, Beijing, 100101, China; 2. College of Resources and Environment
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: It is important for airport hubs to establish wave-system structures in optimizing scheduling and en-
hancing operational efficiency so that airport hubs can significantly increase the number of passengers and in-
tensify flight connectivity. Hence, this article proposed a research method that can be employed in the study of
wave-system structures. With the research method, we surveyed wave-system structure for top 10 airports. This
article then investigated spatial patterns of possible indirect connections for airport hubs whose wave-system
structures were explicit. Some conclusions can be summarized. First, Capital Airport (Beijing), Pudong Airport
(Shanghai), Baiyun Airport (Guangzhou) and Changshui Airport (Kunming) have adopted clear wave-system
structures. But wave-system structures of Shuangliu Airport (Chengdu), Baoan Airport (Shenzhen) and Xian-
yang Airport (Xi’ an) were not clear. Second, the large number of flights is a necessary, but not sufficient condi-
tion for the establishment of wave-system structures. It is important for airport hubs to optimize connection
waves so that they can better utilize their temporal recourse. Third, possible indirect connections of Capital Air-
port (Beijing), Pudong Airport (Shanghai) and Baiyun Airport (Guangzhou) were spatially different. In general,
their spatial patterns did not follow the rule of geographic proximity, but they were related to the network ex-
pansion of flights.

Key words: connection wave; wave-system structure; airport hub; feeder route; temporal resource



