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Optimisation of Coordinated Scheduling for Arriving and Departing

Flights in Multi-runway Airport Operations

LI Jia, WANG Minke, ZHAI Guo

(Airport College, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: Uneven resource allocation and cumulative flight delays are prominent issues at multi-runway hub airports. To address these

problems., a dual-objective mixed-integer linear programming model was developed. The model aimed to minimize both total flight delay and

runway idle time. Constraints including runway functional matching and wake turbulence safety separation were incorporated. An improved

non-dominated sorting genetic algorithm (NSGA-II) was employed to generate solutions. Pareto optimality relationships were analyzed to

determine the optimal runway assignments and execution sequences for flights. Simulation was conducted using peak-hour flight data from

Guangzhou Baiyun Airport. It is found that the improved algorithm reduces total delays by 30% and optimizes runway idle time by more than

47% , which achieves balanced runway utilisation.

Its performance surpasses that of traditional algorithms and first-come-first-served

strategies. Theoretical and methodological support is thus provided for relevant scheduling operations at multi-runway hub airports.

Keywords: mixed-integer linear programming model; flight execution sequence; wake turbulence safety separation



