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Spatial Structure Measurement and Classification of Multi-level Urban Life
Circle from the Perspective of Space Time Behavior Analysis: A Case Study of Beijing
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Abstract Utilizing spatiotemporal big data, this study conducts empirical research on multi-level urban life circles in Beijing from the
perspective of the urban life circle theory. Combining quantitative methods such as community detection, kernel density estimation,
and multi-algorithm clustering, boundaries of community life circles, commuting life circles, and extended life circles in Beijing
are analyzed respectively. A "community - stay point - path" network generated from residents' activities is mapped, which reveals
spatiotemporal patterns of various daily travels of community life circles. Applying the K-Medoids clustering algorithm on
Hausdorff distance between travel distance - probability curves of commuting and non-work trips separately, community life circles
are classified into several distinct categories, upon which in-depth case studies are carried out. Results demonstrate that Beijing's
life circles have five patterns: balanced, commute-dependent, life-dependent, corridor-oriented, and special pattern. Differences
primarily exist in the spatial relativity of employment and activity life circles to places of residence and urban centers, showing
significant concentric and polycentric spatial distribution. The study not only provides empirical insights into the spatial logic of

urban life circles but also offers data-driven references for urban planning and governance practices.
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Fig.2 Euclidean distance-frequency curve of trips of residents in residential grids of Beijing
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Fig.3 An example of recognizing commuting and expanded life circles
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Fig.4 Cluster number - silhouette coefficient curves of three types of life circles
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Tab.2 Patterns and features of weekday expanded life circle categories
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Tab.3 Patterns and features of weekend expanded life circle categories
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Fig.13 Schematic map of distribution of comprehen-
sive life circle classification results
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