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Abstract

Urban road traffic congestion has become a critical factor restricting urban operational efficiency and the quality of public travel,
characterized by multi-source coupling and dynamic evolution. Focusing on key aspects such as supply—demand imbalance, traffic
flow characteristics, and behavioral disturbances within urban transportation systems, the mechanisms of congestion formation are
systematically examined, revealing the aggregation and diffusion patterns of traffic flow in both temporal and spatial dimensions.
Considering factors including road network structure, traffic organization modes, and management measures, the intrinsic
mechanisms of congestion evolution under different scenarios are analyzed. On this basis, a comprehensive mitigation strategy system
is developed, encompassing traffic demand regulation, intelligent technology applications, and optimized allocation of road resources,
aiming to enhance the operational efficiency and capacity of the transportation system from multiple dimensions. By integrating key
technical pathways, targeted and practical optimization approaches are provided for urban traffic congestion management.
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