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Identification and Spatial Optimization Strategies for the Commuting Zones in Qingdao Metropoli-
tan Area

WANG Weizhi, CAO Kai, PAN Liru

(Qingdao Urban Planning & Design Research Institute, Qingdao Shandong 266071, China)

Abstract: Identifying commuting zones not only enhances the operational efficiency of cities and im-
proves commuting experiences, but also provides a scientific foundation for urban spatial planning and re-
source allocation. This paper proposes a technical methodology for commuting zone identification, employ-
ing multivariate data and urban rail transit OD datasets to identify eight commuting centers in the Qingdao
metropolitan area. Through multi-scenario simulations, a 10% commuting rate threshold is determined to
identify the eight commuting zones. The main characteristics of these zones are summarized as follows: in
theory, commuting centers with higher capacity are associated with larger commuting zones; however, in
practice, when adjacent centers vary significantly in capacity, higher- capacity commuting zones tend to
overlap with the spatial extent of lower-capacity ones. Moreover, commuting corridors exert a significant
influence on the spatial extent of commuting zones—the stronger the commuting corridor’ s service capaci-
ty and the wider its coverage, the larger the commuting zone and the more prominent extension along the
commuting corridor. Finally, the paper proposes spatial optimization strategies for commuting zones, in-
cluding optimizing the spatial layout of jobs and housing within commuting centers, enhancing space use
efficiency within commuting zones, and developing a backbone transportation system aligned with com-
muting zone structures.

Keywords: commuting zone; commuting center; commuting rate; job-housing ratio; optimization strate-

gies; Qingdao metropolitan area
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Fig.2 Distribution of commuting centers in the Qingdao metropolitan area
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Tab.1 Classification of commuting center capacity in the Qingdao metropolitan area
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Fig.3 Logic diagram of commuting zone identification based on commuting rates
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Tab.2 Comparison of job-housing indicators across commuting zones
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Fig.6 Comparison of travel distribution within each commuting zone in the Qingdao metropolitan area
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Fig.8 Spatial relationship between commuting zones and commuting corridors in the Qingdao metropolitan area
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Tab.3 Comparison of internal elements of commuting zones in the Qingdao

metropolitan area
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Fig.9 Travel mode share in commuting zones of the Qingdao metropolitan area
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Fig.10 Spatial relationship between commuting zones and the urban center

system in the Qingdao metropolitan area
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