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Research on multi-objective optimization of forest fire station

site selection based on improved NSGA-II

LI Hua', CHEN Xin', YI Peng', WU Lizhou’
(1 School of Resources Engineering, Xi“an University of Architecture and Technology,
Xi “an Shaanxi 710055, China; 2 School of Safety Science and Engineering, Xi‘an
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Abstract; In order to enhance the emergency response capability of the firefighting and rescue teams
and the overall efficiency of the forest and grassland fire prevention and control layout, an optimization
method for the site selection of forest and grassland fire stations based on hybrid fire prevention emergency
roads was proposed. By combining the eight-direction tilt point algorithm with digital elevation model data,
a hybrid fire emergency road network was constructed to enhance the fire brigade’s early prevention and
emergency response capabilities. Subsequently, the location allocation model of the improved NSGA-II was
adopted to optimize the site selection of the fire station, ensuring the rational allocation of resources and

expanding the coverage. The results show that the coverage rate of the hybrid fire prevention emergency
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road in the overall area is 96.91%, and the coverage rate in the high-risk area is 93.51%, which

improves the ability of the rescue team to deal with complex terrains. The optimized layout of the fire

stations has a coefficient of variation of 0.26, ensuring the inspection and response capabilities of the

teams. The overall demand satisfaction rate is 0. 86, ensuring that the key areas are fully protected. The

optimization model proposed in this study can provide a theoretical basis for the layout of forest and

grassland fire prevention and control, improve the utilization rate of rescue resources, and promote the

precise development of forest fire management.
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