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Abstract: To study the performance of different airports” resilience under meteorological disasters and the
causes of their differences, firstly, the definition of airport resilience based on airport functional level was
put forward, which covered three sub characteristics; resistance, robustness and recovery. Then, by
calculating the airport functional level under meteorological disasters through flight data, airport resilience
index and sub characteristic indices were obtained to reflect the airport’s resilience. Finally, taking the
disaster of the snowstorm as an example, the distribution pattern of resilience index of affected airports in
the United States and the reasons for the differences of resilience index among different airports were
analyzed. Furthermore, the performance of the resilience index of the affected airports under the disaster of
winter storms, floods, tropical storms and tornadoes was analyzed. The impact of disaster types on airport
resilience index was also analyzed. The results indicate that the difference of airport resilience index is

mainly caused by the resistance index. The key factors that cause the difference in airport resilience index
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under snowstorm disaster are throughput, aircraft fuselage maintenance plan level and engine maintenance

level. The resilience index of the airport under winter storm, flood and snowstorm is basically the same.

The lowest relative difference of the resilience index is 7.519% and 5. 521% , while the average relative

difference is 23. 021% and 21. 037%. The calculation method of airport resilience index proposed in this

paper can accurately reflect the resilience properties of airports.
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Fig.1 Curve of airport resilience definition
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Fig.2 Resilience indexes of affected airports under snowstorm in March 2019 in North American
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Table 1 Comparison of airport resilience and

sub-characteristic indexes in different regions
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Table 2 Factors affecting airport resilience index

selected in this paper
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Table 3 Standardized correlation coefficients between

factors and airport resilience indexes during snowstorm
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and resilience index
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Fig. 8 Distribution of airport resilience under flood
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Fig. 11 Comparison of resilience index of the same

airport under snowstorm and winter storm
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Table 6 Difference in resilience and sub characteristic

indexes of airports under snowstorm and winter storm

M |RMIX2Z/%| AR AR, AR, AR,
SBN 7.519 -0.193 | -0.794 | 0.006 | 0.596
IND 8.799 -0.403 | -0.648 | 0.170 | 0.075
EGE 14. 651 -0.251 | -0.286 | =0.014 | 0.049
GJT 16. 003 -0.364 | -0.153 | =0.051 |-0. 160
RAP 17.216 0.531 | -0.986 | =0.010 | 1.527
DRO 20. 250 -0.510 | -1.108 | 0.039 | 0.560
FSD 24. 666 -0.687 | -1.405 | 0.132 | 0.585
CoS 39. 744 -1.563 | -2.233 | 0.183 | 0.487
FWA 40.292 -1.928 | -2.402 | -0.054 | 0.528
EVV 41. 067 1.059 | 0.916 | 0.069 | 0.074
P | 23.021 -0.431 | -0.995 | 0.048 | 0.516
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Fig.12 Comparison of resilience indexes of the

same airport under snowstorm and flood
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Table 7 Difference in resilience and sub characteristic

indexes of airports under snowstorm and flood

Bl |RAHX2/% | AR AR, AR, AR,
DTW 5.521 0.982 | 0.990 | -0.007 | -0.001
FNT 13.690 | -0.308 | -0.023 | -0.118 | 0. 166
LAN 13.789 | -0.436 | —0.443 | 0.027 | —-0.020
OKC 17. 802 1.233 | 1.353 | -0.070 | -0.050
AZO 19. 658 0.620 | 0.942 | -0.202 | -0.120
MHK | 25.489 0.496 | 0.198 | 0.060 | 0.239
GRR 32.198 1.373 | 1.522 | -0.080 | —0. 069
MBS 40.150 | -1.616 | -1.559 | 0.041 | -0.098
A 21.037 0.293 | 0.372 | -0.044 | -0.036
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