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Airport Operational Efficiency Evaluation Based on Combined Weighting-TOPSIS
Model

Abstract

Abstract: In order to improve the scientificity and comprehensiveness of the airport operational efficiency
evaluation, a new method based on the combined weighting-TOPSIS model is proposed. From 4
dimensions of stand operational efficiency, passenger boarding efficiency, aircraft taxiing efficiency, and
coordination efficiency, a new airport operational efficiency evaluation system consisting of 11 indicators,
such as flight approach rate, corridor bridge turnover rate, stand change ratio, etc., are constructed. G1
method and entropy weight method are implemented respectively to calculate the subjective and
objective weights of the evaluation indicators, and the combined weights are calculated by minimizing the
deviation of subjective and objective attributes. TOPSIS is implemented to calculate the comprehensive
evaluation index of target airport. Using the proposed evaluation model, the operational efficiency
analysis of 8 domestic airports in three categories is carried out, and the corresponding comprehensive
operational efficiency grades and ranking list are obtained. Research results show that the proposed
airport operational efficiency evaluation model can effectively identify the main factors affecting the
airport operational efficiency, and has certain reference value.
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Abstract: In order to improve the scientificity and comprehensiveness of the airport operational
efficiency evaluation, a new method based on the combined weighting-TOPSIS model is proposed. From
4 dimensions of stand operational efficiency, passenger boarding efficiency, aircraft taxiing efficiency,
and coordination efficiency, a new airport operational efficiency evaluation system consisting of 11
indicators, such as flight approach rate, corridor bridge turnover rate, stand change ratio, etc., are
constructed. G1 method and entropy weight method are implemented respectively to calculate the
subjective and objective weights of the evaluation indicators, and the combined weights are calculated by
minimizing the deviation of subjective and objective attributes. TOPSIS is implemented to calculate the
comprehensive evaluation index of target airport. Using the proposed evaluation model, the operational
efficiency analysis of 8 domestic airports in three categories is carried out, and the corresponding
comprehensive operational efficiency grades and ranking list are obtained. Research results show that the
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Table 3  Original data, positivity and negativity of evaluation indicators

fbE EfUE SR

NKG KWE NGB HFE JIN LUM DLU
u, + 86.7 77.9 72.9 37.1 94.9 96.1 100.0 81.9
", + 6 7 5 5 5 6 4 7
U, - 14.9 37.9 19.2 429 33.9 2.1 25.5 19.1
U, + 198.98 128.17 96.75 141.98 187.99 106.85 160.35 70.89
Uy, - 15.7 49.7 7.5 39.9 25.4 3.6 23.0 26.9
Uy, + 369.89 264.81 122.01 149.99 179.56 82.59 143.59 185.99
Uy, - 9.2 8.8 6.8 8.8 8.6 7.6 8.3 8.6
Uy, - 20.01 20.51 13.79 19.19 10.29 15.01 12.99 14.51
Uy, - 8.89 7.99 7.49 12.59 7.01 26.59 22.19 7.49
Uy, - 17.99 16.88 19.84 10.41 12.89 38.13 11.63 14.15
u, + 94.6 95.4 72.7 91.6 93.9 96.1 79.1 433
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Table 4 Subjective weights, objective weights and
combined weights

bR FMBEG  HMMES  HANEwW
u,, 0.272 0.057 0.142
u, 0.140 0.088 0.109
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iy, 0.127 0.081 0.099
", 0.042 0.125 0.092
Uy, 0.019 0.132 0.087
U, 0.059 0.131 0.104
s, 0.029 0.074 0.056
Uy, 0.087 0.054 0.067
u,, 0.081 0.057 0.066
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Fig. 5 Comparison of evaluation index weights
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Table 5 Calculation results of relative closeness of each
evaluated airport

WWH® D] D, G, REAH Y

KMG 0.0931 0.5507 0.8554 I 1
NKG 0.1194 05219 0.8139 I
KWE 0.1297 0.5266 0.8023 I
NGB 0.1569 04887 0.7570 v
HFE 0.1154 05406 0.8241 I
JIN 0.1239 0.5478 0.8155 I
LUM 0.1242 0.5388 0.8127 111
DLU 0.1223 0.5276 08119 I
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