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Optimization strategy of snow removal resources allocation

before airport disaster
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Abstract . To improve the efficiency of pre-disaster airport snow removal resource allocation,
collaborative operations between equipment and artificial snow removal were considered. Snow removal
resilience was introduced to represent snow removal efficiency, and a multi-objective optimization analysis
model of airport pre-disaster snow removal resource reserve was established. The NSGA-II was used to
solve the optimal solution set and Pareto frontier. The C-OWA operator was introduced to calculate the
objective weights of snow removal resilience and cost, and composite weight was determined by combining

the subjective weight. Based on the TOPSIS method, the best scheme of pre-disaster snow removal
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resource reserve was obtained, and the influence of the subjective weight assigned to snow removal
resilience on the decision results was analyzed. The results show that the maximum and minimum
resilience of the optimal solution set of the multi-objective optimization model considering resilience and
cost are 108 600 and 93 928 m’/h, respectively, and the costs are 1.118 million yuan and
798 600 yuan, respectively. The snow removal resilience of the best solution in the optimal solution set of
pre-disaster snow removal resource reserve is 97 200 m’/h, and the snow removal cost is 920 700 yuan.
Compared with the optimal solution set, the resilience of the optimal solution obtained by optimization
analysis is increased by 31.5%, indicating that the established pre-disaster snow removal resource
allocation method is feasible. Snow removal resilience is positively correlated with the subjective weight.

For example, when the subjective weight is 0, 0.2 and 0. 4, the corresponding snow removal resilience are

85 496, 89 600 and 97 200 m’/h, respectively.
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Fig.1 Airport layout diagram
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Table 1 Multi-objective optimization model

parameter setting
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Table 2 Top ten solutions of the optimal solution set

X/ | x| x| x| BRI
(m”> +h™) i
7 4 4 60 73 928 79. 86
10 6 6 88 108 600 111. 80
10 5 6 88 102 900 102. 03
10 4 6 88 97 200 92.07
10 5 5 73 97 300 98. 69
10 6 5 74 103 120 108. 52
10 4 4 88 89 600 86. 24
10 5 5 88 99 100 99. 14
10 6 5 88 104 800 108. 94
9 4 4 88 85 496 84.32

TG, AR TR E S0 73928 m?/h, Ay 79. 86
TG, S WE L MEEMBRE AN RS
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Table 5 Absolute weight value and relative weight
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PrRifEfl A XA
Wb | WASERR | IREJrES | AES
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Table 6 Sort the top ten solutions in the Pareto optimal solution set

5 o medR L WHER R, o
LEERAE A bR AR e IR
1 0.359 0 0.3376 0.168 4 0.1350 0.4450 10
2 0.527 4 0.472 6 0.1350 0. 168 4 0.5550 6
3 0.499 7 0.4313 0.097 7 0.146 6 0. 600 1 2
4 0.472 0 0.389 2 0.0757 0.140 5 0.649 8 1
5 0.472 5 0.417 2 0.096 7 0.126 3 0. 566 4 5
6 0.500 8 0.458 7 0.124 0 0.142 4 0.534 5 8
7 0.4351 0.364 6 0.096 1 0.1321 0.578 9 4
8 0.481 3 0.419 1 0.093 6 0.133 4 0.587 6 3
9 0.509 0 0.460 5 0.124 3 0.150 4 0.547 5 7
10 0.4152 0.356 5 0.113 8 0.129 0 0.531 4 9
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Table 7 Comparison of the best optimized scheme with the lowest ranking scheme
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Fig.3 Influence of subjective weights on the number of equipment and personnel and the resilience

and cost of snow removal
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Table 8 Influence of subjective weights on the

best solution

FW| X,/ | X/ | X/ | X/ e WA/
I i L A | (m*h) | JiUE
0 9 4 4 88 85 496 84.32
0.2 | 10 4 4 88 89 600 86. 24
0.4 | 10 4 6 88 97 200 92.07
0.6 | 10 4 6 88 97 200 92.07
0.8 | 10 5 6 88 | 102900 | 102.03
1.0 | 10 6 6 88 | 108600 | 111.80
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