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Assessing the Formation Patterns and Planning Strategies of Morning Peak

Congestion in Shanghai from the Spatio-temporal Behavior Perspective
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Abstract From the perspective of spatio-temporal behavior, tracing congested trips can help to understand the whole process of
congestion formation. Taking the regular congested roads and motor vehicle trips during the morning peak period in Shanghai
as the research object, this paper conducts traffic flow assignment based on mobile signaling data and traffic situation data to
construct travel trajectories, portrays the spatial, temporal, and behavioral characteristics of congestion formation in Shanghai,
and analyzes the congestion formation patterns of specific roads. Results indicate that the main origins of congestion are
densely populated residential areas along the Inner Ring Road and Middle Ring Road, while the destinations are concentrated
employment-intensive areas within the Inner Ring Road. The patterns of road congestion are categorized into four main types:
space-time-concentrated type, origin-concentrated type, destination-concentrated type, and space-time-dispersed type. Strategies
are proposed based on spatio-temporal activity planning theory. This study offers insights into the causes of road congestion

formation from a holistic spatiotemporal perspective, providing valuable references for congestion management strategies.
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Tab.1 Indicators and patterns of tracing congested trips
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Fig.1 Tracing congested trips in view of spatio-
temporal behavior
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Fig.5 Congestion miles of population groups
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Fig.6 Origins of congested miles for regular commuters (left) and random non-commuters (right)
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Fig.15 Spatial distribution of congestion patterns by space-time-behavior
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