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Research on Dynamic Path Planning of Emergency Material Transportation in Yunnan Province
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Abstract: Yunnan Province is located at the southeastern edge of the Qinghai-Tibet Plateau, with complex geological
structures. Natural disasters such as earthquakes, landslides, and debris flows occur frequently, making the efficiency of
emergency material distribution directly impact rescue effectiveness. The current emergency logistics system in Yunnan faces
key issues including static path planning, irrational transportation structure, and insufficient multi-objective coordination. Road
cargo transportation accounts for more than 89% of the total for a long time, leading to high transportation costs. Aiming at the
characteristics of emergencies in Yunnan Province, this study constructs a multi-objective path optimization model considering
time window constraints, load weight limitations, and dynamic changes in road traffic capacity. An improved Particle Swarm
Optimization (PSO) algorithm is adopted, and an empirical case of earthquake emergency material distribution in Kunming is
used for verification. The experimental results show that the improved algorithm shortens the total distribution time by 23.7%,
reduces transportation costs by 18.4%, and increases the distribution success rate to 96.3%. This research provides important
theoretical support for constructing an efficient emergency logistics system in Yunnan Province.
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