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(1. Airport College, Civil Aviation Flight University of China, Guanghan 618307, China;
2. Traffic and Transportation College, Beijing Jiaotong University, Beijing 100044, China)

[ Abstract] In order to cope with the rapid recovery and growth of air passenger flow and the uncertainty of passenger group structure
and consumption behavior, and to give full play to the role of aircraft parking stands resources in improving non-aeronautical revenue,
an optimal allocation model for aircraft parking stands based on the maximization of flight route commercial value was established.

Firstly, the game theory combinatorial weighting method was used to correct the influence of subjective factors on the evaluation results.

Then, the commercial value of aircraft parking stands and flight routes was quantitatively ranked by the VlseKriterijumska optimizacija
I kompromisno resenje( VIKOR) algorithm, which could eliminate the mutual influence of multiple indicators. Finally, a trunk airport
in northern China was used as an example to verify the feasibility of the method. The results show that three evaluation indicators of
commercial value of flight routes are significantly correlated with the per customer transaction at boarding gate and commercial
concentration zone, including departure time, dwell time and daily average passenger volume. By reasonably matching flight routes and
parking stands based on commercial value, the commercial value of boarding gate and commercial concentration zone can be increased
by 9.4% and 6.2% respectively. Therefore, introducing the commercial value of flight routes into the traditional aircraft parking
stands allocation model has important practical application value for increasing airports non-aeronautical revenue.

[ Keywords] commercial value of aircraft parking stands and flight routes; aircraft parking stands all-ocation; criteria importance

through intercriteria correlation; entropy weight method; VlseKriterijumska optimizacija I kompromisno resenje( VIKOR )
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Table 1 Flight schedule

Mgk HBEMEMTIE] || BEEEE MAZk || HEMERTE] BSHEM ()
R1 17:39 19:26 R15 19:20 2101
R2 17:54 19:55 R16 1935 2045
R3 17:59 19:16 R17 19:35 2051
R4 18:24 19:26 R18 19:40 20.:50
RS 17:49 19:52 R19 19:55 21:36
R6 18:20 2001 R20 19:20 20:35
R7 18.37 19:59 R21 19:25 2040
R8 18:32 20.04 R22 17:14 18:30
R9 18:26 2005 R23 17:17 18:36
R10 18:40 21:51 R24 17.42 18:46
R11 18:46 20:09 R25 17:45 18:40
R12 18:49 19:56 R26 17.57 19:05
R13 19:13 20:25 R27 18:03 19:11
R14 19:20 20:56 R28 18:52 2001

K2 ARFETHIERNER

Table 2 Indicators weights under different methods
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i bR EiEL7n D bR D
A, 0.154 0.231 0. 206
A A, 0.396  0.140  0.443 0.089 0.426 0. 104
A 0.102 0.176 0.157
Ay 0.217 0. 158 0. 167
A, 0. 151 0. 108 0.134

A, 0. 604 0. 557 0.574
Ay 0. 107 0.134 0.119
Ay 0.128 0. 104 0.113
B, 0. 086 0. 053 0.070
B, 0. 086 0. 138 0.110

B, 0.347 0.288 0.311
By 0.092 0. 045 0. 069
By 0. 082 0. 052 0. 068
B, 0.236 0. 127 0. 183
B, By, 0.436 0.091 0.422 0.133 0.430 0.115
B,; 0.110 0. 161 0.132
B, 0. 128 0. 166 0. 146

B; 0.217 0.290 0.259
° By 0. 089 0. 124 0. 106
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Table 3 Conflict and variation degree and

coefficient of variation in indicators

Bzt S; P d; EELn S; Py d;

A 0.354 4.204 0.237| By, 0.273 5.019 0.126
A 0.238 5.703 0.043 | By 0.264 5.597  0.041
Az 0.258 3.829 0.119| By 0.252 5.221  0.048
Ay 0.455 4.824 0.113| B, 0.476 7.932 0.116
Ay 0.263 5.164 0.055| By 0.21 6.924 0.122
Ay 0.309 3.356 0.089| By 0.244 7.18 0. 147
Ay, 0.28 4.432 0.06 By 0.304 6.721 0.152
By, 0.238 5.778 0.048 | Bj, 0.25 5.712  0.114
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Fig. 4 Optimization and reorganization of weights

W L A5 2 0 R e 4 A B RNE — AR S 1 3
FREACA VIKOR 5k i (17) ~ 20(20) 15
S, 5 R, PSR R /N, F WA AR T 5
1) 2 29T E BN | B 28 PPN 45 SR 2 1 1 R 8 /)N
M JEht R AR . i (21) ~20(23) 15
BLAOE 5 M0 28 7l M 15 09 31 1 R 55 3o o,
(0.501) 0,(0.523) ,ARAS(24) 5] 0, QN
DU %o 52 55 FHLARL At 1) B 88 A T, B DA o R )
ZEA T KO B, T A I PO AT SR R 2
RPQ AR | BIEN TS S, R VN T HEF
552 X5 WL FIIT S s ML AN (E PPN 25 55 43 Sl
KI5 FnlE 6 firos, Q HE)F 45 1,55 2 MIHLAL N G9
(0.0399) .G10(0.043 4) , H S, 4351 G9(0.192 2) <
G10(0.253 1) ;Q,HEF4 1 55 2 (i RO (0. 113

¥ Mk . www. stae. com. cn



2025,25(4)

AUIHE, 55 B TR IR IR 2 A WRASURI 22 Y D0 2 WIMR-HE PP 330 s I LA 43 TiE S 1729

4) R6(0.162 8), H R, 7332 R9 (0.088 9) < R6
(0.120 5) , fF A ATARZEK
3.3 #R59m

FRAE AL 5T 26 1 B A (E A T HLA S0 T, 75
F 18 MEHLLL T 25 FMTL VT HC Ry H AR an i 7 fir

= RAASNAE(S)
200 MEBIRMER)
1.50F
% 1.25F
;SE 1.00 I I
0.75 I I I
0.
50 . |
0.25F
0 N R R R N R R R R s
HLALG 5

K5 BLOZEDLAHEIEA 45 R

Fig. 5 Evaluation results for commercial value of

aircraft parking stands
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Fig. 6 Evaluation results for commercial value of flight routes
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