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Fuzzy comprehensive evaluation of terminal area operational efficiency
based on interval numbers
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200051, China)

Abstract: In order to better evaluate the operational efficiency of terminal areas, this paper establishes an evaluation system
for terminal area operational efficiency, applying interval number theory to fuzzy comprehensive evaluation meth-
ods for evaluating terminal area operational efficiency. First, the K—means clustering algorithm is used to quantify
the linguistic evaluation set. Then, membership degrees are determined from the perspective of interval number
distances, and weights are calculated using the ordered weighted averaging (OWA) operator combined with nor-
mal distribution. Finally, the operational efficiency of terminal areas at domestic airports is evaluated based on
the established evaluation system. Taking four typical airports in the Beijing—Tianjin—Hebei region, namely Bei-
jing Capital International Airport, Beijing Daxing International Airport, Tianjin Binhai International Airport, and
Shijiazhuang Zhengding International Airport, as examples, the terminal area operational efficiency is evaluated,
resulting in ratings of good, good, poor, and poor, respectively. The research results show that the evaluation out-
comes align well with the actual operating conditions of the terminal areas, verifying the feasibility of the method
proposed in this paper.
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Fig.1 Indicator system for terminal area operational efficiency
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Tab.1 Indicator data for each airport
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Tab.2 Clustering results of the linguistic evaluation set
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Tab.3 Indicator weights

bRt pE b E
O 03536 g, 0.502 0
g 02115 e 0.498 0
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Fig.2 Comprehensive evaluation results
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Tab.4 Membership degrees of resource utilization and flight delay

conditions in the terminal area of Beijing Capital International Airport

EhR 1 R ik 7 &S
g 04503 03001 01390 00637  0.0469
gy 02502 01977 01624 01580 02317
a0, 04655 02439 01292 00868 00745
g, 01062 07520 00782 00383 00254
g5 02112 02179 02040 01831  0.1837
g 00342 00450 00764 08113 00332
g, 00908 01268 02719 04348 00757
gy 00959 01118 01580 03217 03126
q, 01271 01362 01867 04257  0.1242
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Tab.5 Membership degrees of resource utilization and flight delay

conditions in the terminal area of Beijing Daxing International Airport

Bzt s R h % B2z
g, 06493 01547 01003 00537 00420
g 01480 01495 01712 02141 03172
g 01875 03031 03079 01162 00853
g, 00701 08015 00736 00333 00215
g5 01817 03798 02151  0.334 0090 1
g 01018 01526 04398 02498  0.0560
q, 00528 00874 07550 00792  0.0256
a0, 00983 01332 02543 04761 0038 1
g, 01262 01393 02170 04623  0.0552
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Tab.6 Membership degrees of resource utilization and flight delay

conditions in the terminal area of Tianjin Binhai International Airport
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a5 00941 01235 02328 05018 00478
g 01094 01145 01424 02655 0368 1
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Tab.7 Membership degrees of resource utilization and flight delay
conditions in the terminal area of Shijiazhuang Zhengding

International Airport
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¢)) 00993 01366 02678 04622  0.034 1
4. 01269 01385 02050 04571 00725
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