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Multi-objective Diversion Planning for Routes under Strong Convective Weather

HUANG Zhou-sheng' , TIAN Qi-qi*, TANG Wei-zhen'”
(1. CAAC Academy, Civil Aviation Flight University of China, Guanghan 618307, China;
2. Air Traffic Management College, Civil Aviation Flight University of China, Guanghan 618307, China)

[ Abstract] In order to improve the traffic efficiency of aircraft routes in areas affected by strong convective weather and optimize the
diversion path of aircraft under the influence of strong convective weather, a multi-objective diversion path planning method based on
the non-dominated sorting genetic algorithm III( NSGA-III) was proposed. By constructing a flight environment model and delineating
flight restricted areas according to airspace conditions, and on this basis, focusing on the impact of strong convective weather in the
area where the aircraft was diverted, the aircraft operation cost was the lowest, the diversion angle was the smallest, and the non-linear
coefficient was the smallest, with the goal of minimizing the impact of weather, using NSGA-III to comprehensively considered factors
such as safety and economy and other factors, a multi-target diversion plan for a certain airspace route under severe convective weather
was carried out, and simulation analysis was conducted. The research results show that NSGA-III can comprehensively consider the four
proposed goals and calculate multiple effective alternative diversion paths. Under the conditions of selecting two diversion points and
taking into account the economy and rationality of the operation while ensuring the safe operation of the aircraft, a total of 91 alternative
routes are available.

[ Keywords]  multi-objective diversion planning; non-dominated sorting genetic algorithm III ( NSGA-IIL) ; severe convective

weather; transportation planning and management; air traffic flow management
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Fig. 2 Schematic diagram of flight environment model
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