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Beijing Metropolitan Area Spatial Boundary Identification and Commuting
Rate Characteristics Based on Spatial Merge Techniques
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Abstract Under the background of Beijing-Tianjin-Hebei regional integration, this paper uses mobile phone signaling data to study the spatial

characteristics of commuting with the city center as the focus, to identify the spatial boundary and expansion trend of the Beijing
metropolitan area. This paper aims to provide policy references for the integration of the comprehensive transport network of the
urban agglomeration and metropolitan area under the background of Beijing-Tianjin-Hebei integration, and for the public transport
service that provides high-quality commuting services. GIS-based spatial fusion analysis technology is adopted to effectively
identify mobile phone users' places of residence, employment, and commuting OD chains, and the spatial characteristics of the
metropolitan area's commuting range are determined by measuring the commuting rate from the peripheral areas to the center. The
analysis shows that the spatial level of the metropolitan area is correlated with the commuting rate. Taking the central city of Beijing
as the center of commuting, the 30% commuting rate contour of the first circle corresponds to the area within 30 km, which is the
most active and intensive zone of urban commuting behaviors. The 10% commuting rate contour of the second circle corresponds

to an irregular circle of 30 km-50 km, which is about the boundary of the metropolitan area. The outermost 5% commuting rate

contour corresponds to a zone of occasional commuting beyond 50 km, which shows a discontinuity in spatial distribution.
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Tab.1 Summary of the Beijing-Tianjin-Hebei city cluster policy plan
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Fig.1 Cellular signaling data processing to attract commuting characters
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Fig.2 The metropolitan area boundary surrounding the commuting core with a commuting rate of 5%, 10% and 30%
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Fig.3 The distribution of commuting behavior and commuting time evolving six districts as commuting core
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