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Identification Method of Critical Routes in Aviation Network Based on
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Abstract: A method of identifying critical routes in the aviation network based on dual capacity identification
standard is used for improving the singleness of the traditional identification method and incomplete evaluation
index of network performance. The vulnerability identification and bottleneck identification standards are estab-
lished to identify the critical routes in the network in the aspect of route capacity change on the overall perform-
ance of the aviation network. And a comprehensive network performance evaluation index based on AHP (ana-
lytic hierarchy process) is used for improving the evaluation effect of network performance. Finally, the validity
of the identification method is verified by constructing an air traffic network traffic distribution model based on
UEC(user equilibrium) model. The results show that the method can identify the critical routes in the aviation
network effectively.
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Table 1 Comparison results of various indexes
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Table 2 Description of each symbol in the formula
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Fig. 1 Critical routes identification flow chart
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Fig. 2 Simulation area single OD pair aviation network
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Table 3 Airport OD pair passage path

D 0 AT H A

1 1 0

1 8 1-4-9.,2-5-9.,3-8-11,2-6-10,2-7-11
8 1 9-4-1,9-5-2,11-8-3,10-6-2,11-7-2
8 8 0

AR UL B 52 P 7 28328 g 15 00 K A0 B o sl Ak
E’ﬁ? A RS AT LA 45 A B w0 B BT e e R 2
AR 4 PR,

R4 AWBAIR BT

Table 4 Initial impedance of each route
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Table 5 Initial network performance index
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Table 6 Ranking of routes importance when p=1. 00

ACNRI

AQN

B CNRI /min ACMRI /min Hy Qv AQN HEE y Ay e AS, " )%_
1 93 260.888 6 30 551.999 1 2 0.767 4  0.138 74 2 0.500 0 0.1111 2 .310 99 2
2 137 260.428 4 74 551.538 9 9 1.166 4  0.537 77 11 0.333 3 0.277 8 9 .937 00 9
3 92 357.490 9 29 648.601 4 11 0.770 0 0.141 41 9 0.500 0 0.111 1 11 .304 21 11
4 93 260.888 6 30 551.999 1 1 0.767 3  0.138 67 10 0.500 0 0.111 1 1 .310 95 1
5 64 531.384 8 1.822.495 3 4 0.6913  0.062 67 6 0.555 6 0.055 5 3 . 005 25 4
6 82 933.152 3 20 224.262 8 3 0.777 9 0.149 23 3 0.500 0 0.1111 4 .222 21 3
7 63 971.136 7 1262.247 2 8 0.6911  0.062 46 8 0.555 6 0.055 5 6 0 8
8 92 357.490 9 29 648.601 4 6 0.770 0 0.141 41 1 0.500 0 0.1111 8 .304 21 10
9 134 350.6822 71641.7927 10 0.9810  0.352 39 4 0.3889 0.222 2 10 . 806 82 6
10 82 933.152 3 20 224.262 8 5 0.777 9 0.149 23 5 0.500 0 0.1111 5 .222 21 5
11 131733.1863 69 024.296 8 7 0.9825  0.353 90 7 0.3889 0.222 2 7 . 783 68 7




%5 M 2R R A < T U A e R A v Y S 6 2 DG AR B R i O 615
7 OMBEEEHITF (x=0.75
Table 7 Ranking of routes importance when x=0. 75

Hic Bz CMRI /min ACMRI /min ACNRI HE ¥ Qv AQN AQN HEF AS. AS, i
1 71 086.126 2 8 377.236 7 2 0.711 1 0.082 50 11 0.423 2 2
2 87 097.553 5 24 388.664 0 9 0.726 34 0.097 7 9 0.914 3 9
3 71 703.020 1 8 994.130 6 11 0.710 10 0.081 5 2 0.437 4 11
4 70 757.360 3 8 048.470 8 3 0.719 15 0.090 5 8 0.437 7 4
5 63 001.433 7 292.544 2 1 0.653 00 0.024 4 4 0.026 9 3
6 65 742.755 7 3 033.866 2 4 0.715 08 0.086 5 10 0.286 0 1
7 63 008.773 4 299.883 9 8 0.643 87 0.015 2 6 0.000 2 8
8 69 467.085 7 6 758.196 2 6 0.719 83 0.091 2 1 0.403 8 6
9 84 875,325 3 22 166,435 8 10 0.730 28 0.101 5 3 0.864 0 10
10 65 086.912 5 2 378.023 0 7 0.716 49 0.087 9 5 0.271 8 5
11 84 282.325 8 21 573.436 3 5 0. 734 05 0.105 4 7 0.858 5 7

#8 MBEEEHIT (x=0.50)
Table 8 Ranking of routes importance when p=0. 50

i B CNRT /min ACMRI /min ACNRI R Qv AQN AQy HiF AS., AS, HEF
1 64 417.241 0 1 708.351 5 2 0.672 8 0.044 2 11 0.344 1 2
2 70 731.148 8 8 022.259 3 9 0.680 7 0.052 0 9 0.920 7 9
3 64 593.173 1 1 884.283 6 11 0.673 3 0.0446 2 0.3615 11
4 64 300.702 0 1591.812 5 10 0.676 7 0. 0481 6 0.3555 10
5 62 785.809 1 76.919 6 6 0.638 3 0.009 7 4 0.019 0 6
6 60 527.364 0 2 181.525 5 3 0.676 9 0.048 2 10 0.406 1 3
7 62 797.855 0 88.965 5 1 0.634 8 0.006 2 8 0.001 0 4
8 63 589.317 3 880.427 8 4 0.675 9 0.047 3 3 0.290 9 1
9 69 392.430 6 6 683.541 1 8 0.681 3 0.052 7 1 0.810 9 8
10 60 394. 286 6 2 314.602 9 7 0.676 6 0.047 9 5 0.415 8 5
11 68 824.459 9 6 115.570 4 5 0.683 7 0.055 1 7 0.775 8 7
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Table 9 Ranking of routes importance when =0. 25

JiIRE CY®! /min ACNR! /min ACNRT HEFF Qv AQN AQw i AS, AS, HEF
1 63 366.318 2 657.428 7 6 0.615 10 0.013 5 2 0.419 7 6
2 61 439.608 2 1269.281 3 10 0.611 28 0.017 4 9 0.688 7 10
3 63 709.568 3 1 000.678 8 2 0.614 83 0.013 8 11 0.539 6 2
4 63 298.201 5 589.312 0 3 0.614 11 0.014 5 6 0.413 2 3
5 62 698.805 1 10. 084 4 11 0.626 58 0.002 1 4 0.011 8 11
6 64 716.719 5 2 007.830 0 1 0.613 93 0.014 7 10 0.893 1 9
7 62 697.703 0 11.186 5 8 0.627 29 0.001 3 3 0. 000 2 1
8 63 351.879 1 642.989 6 9 0.615 29 0.013 3 1 0.4117 4
9 62 109.830 1 599.059 4 4 0.611 77 0.016 9 8 0.455 3 8
10 64 440.445 1 1731.555 6 7 0.614 23 0.014 4 5 0.795 2 5
11 62 019.176 3 689.713 2 5 0.611 74 0.016 9 7 0.486 3 7

F 10 MBREEEHIT (3=0.50)

Table 10 Ranking of routes importance when 5=0. 50

LB CMRI /min ACN®! /min ACNRI 4y Qv AQw AQw HEFF AS, AS, HEF
1 64 074.709 0 1365.819 5 6 0.605 7 0.022 9 2 0.427 3 6
2 61 693.250 1 1 015.639 4 10 0.596 8 0.0318 11 0.444 4 10
3 64 251.961 7 1543.072 2 3 0.604 2 0.024 5 9 0.472°7 3
4 63 985.779 3 1276.889 8 1 0.604 1 0.024 5 6 0.425 4 2
5 62 692.847 7 16.041 8 1 0.625 1 0.003 5 3 0.0117 1
6 66 474.639 5 3 765.750 0 8 0.603 0 0.0257 4 0.881 6 4
7 62 691.572 3 17.317 2 2 0.626 4 0.002 2 10 0.000 2 8
8 63 780.962 0 1072.072 5 9 0.605 8 0.022 8 1 0.3735 9
9 62 389.020 6 319.868 9 11 0.598 4 0.030 3 8 0.305 9 11
10 65 801. 660 2 3092.770 7 7 0.604 4 0.024 3 5 0.748 6 5
11 62 740.562 4 31.672 9 5 0.597 8 0.030 9 7 0.2597 7

F 11 B EZEHT (3=0.75)

Table 11  Ranking of routes importance when 5=0. 75

it Bt CM /min ACMR! /min ACYR! R Qv AQn AQy HEFF AS. AS, HeFE
1 64 691.328 9 1982.439 4 6 0.598 10 0.030 5 2 0.4417 6
2 63 082.160 1 373.270 6 10 0.584 59 0.044 0 11 0.312 9 10
3 64 486. 641 1 1777.751 6 1 0.596 97 0.031 7 9 0.4215 1
4 64 430.081 2 1721.191 7 3 0.596 12 0.032 5 6 0.419 4 3
5 62 689.510 8 19.378 7 4 0.624 12 0.004 5 4 0.010 8 4
6 67 734.837 6 5025.948 1 8 0.594 74 0.033 9 3 0.871 6 8
7 62 688.074 3 20.815 2 11 0. 625 80 0.002 8 10 0.000 2 11
8 64 089.741 3 1 .380.851 8 2 0.599 20 0.029 4 1 0.353 9 2
9 62 992.926 6 284.037 1 9 0. 588 45 0.040 2 8 0.276 0 9
10 66 753.871 6 4 044.982 1 7 0.596 97 0.0317 5 0.7257 5
11 63 435.016 8 726.127 3 5 0.586 69 0.041 9 7 0.346 7 7
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two identification standards
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