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[Abstract]

The ICAO (International civil aviation organization)recommended the implementation of the GANP (global air navigation plan)
for strategic decision-making and air traffic management evaluation. In this study, we proposed a new method for finding the
route distance from KPI (key performance indicator) 05 actual route extension presented for air traffic management evaluation. For
this purpose, we collected trajectory data for one month and calculated the en-route distances using the methods presented in
ICAO and the methods presented by this author. In the ICAO method, the intersection point must be estimated through the
equation of a circle for radius 40 NM and the equation of a straight line for an inner and outer point close to a circle in the
track data, and four flight distances are calculated to calculate the en-route distance. In the method presented in this study, two
flight distances are calculated without estimating the intersection point to calculate the en-route distance. To determine the error
between the two methods, we used the performance evaluation index RMSE (root mean square error) and the determination factor

R? of the regression model.
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7] $13) v &3y A] 2~ El (FANS; future air navigation system)7l|
WS AAIsaL MAl &3 AlE (GANP; global air navigation
plan)S H3ISATH1].
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Fig. 1. GANP Multi-layer structure diagram.
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Table 1. 11 KPAs presented by ASBU.

KPA Contents

01 Access and equity
02 Capacity

03 Cost effectiveness
04 Efficiency

05 Environment

06 Flexibility

07 Global interoperability
08 Participation by the ATM community
09 Predictability

10 Safety

11 Security

www.koni.or.kr



J. Adv. Navig. Technol. 26(6): 434-440, Dec. 2022

E 2. 371K| KPAdl sliEshk= KPI
Table 2. KPIs corresponding to 3 KPAs.

KPA KPI Contents
06 En-route airspace capacity
07 En-route ATFM delay
Capacity 09 Airport peak capacity
(02) 10 Airport peak throughput
11 Airport throughput efficiency
12 Airport/Terminal ATFM delay
02 Taxi—out additional time
04 Filed flight plan en—route extension
05 Actual en—route extension
. 08 Additional time in terminal airspace
E”'(%'j)”cy 13 Taxi—in additional time
16 Additional fuel burn
17 Level-off during climb
18 Level capping during cruise
19 Level-off during descent
01 Departure punctuality
Predictability 03 ATFM slot adherence
(09) 14 Arrival punctuality
15 Flight time variability

th KPA 09 <5 7FsAd2 37 &dxket &a M2 AlF

2} (ANSP; air nav1gat10n service provider)”} Y= A=
S AT T A= THolTHT).
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Table 3. 19 KPIs presented by ASBU.

KPI Contents

01 Departure punctuality

02 Taxi—out additional time

03 ATFM slot adherence

04 Filed flight plan en—route extension
05 Actual en—route extension

06 En-route airspace capacity

07 En-route ATFM delay

08 Additional time in terminal airspace
09 Airport peak capacity

10 Airport peak throughput

11 Airport throughput

12 Airport/Terminal ATFM delay
13 Taxi—in additional time

14 Arrival punctuality

15 Flight time variability

16 Additional fuel burn

17 Level-off during climb

18 Level capping during cruise

19 Level—off during descent
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Fig. 2. Calculation method of en-route distance in ICAO.
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Fig. 6. Proposal of a new method for calculating the
en-route distance.
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Table 4. Comparlson of ICAO method and proposal
method by date on the same flight name.

Date ICAO Method [NM] Proposal Method [NM]
220801 165.8728 166.0977
220802 167.3547 166.1526
220803 165.0751 163.6310
220804 164.5251 162.1017
220805 164.8030 164.7947
220806 165.2745 165.4856
220807 170.1574 170.4694
220808 165.9311 164.6957
220809 164.5771 166.5838
220810 167.6923 169.2383
220811 164.9592 164.1002
220812 168.6711 170.1969
220813 165.1560 163.0768
220814 165.2134 165.2228
220815 165.2534 197.7743
220816 186.7384 184.6263
220817 165.7542 165.3470
220818 164.9122 165.1843
220819 165.1126 163.2983
220820 171.8296 172.6629
220821 163.6975 164.5731
220822 165.0083 162.9477
220823 165.7094 166.5504
220824 163.7634 163.1823
220825 165.1770 166.3522
220826 163.7516 164.7671
220827 164.9360 165.3740
220828 163.6597 164.1059
220829 166.1725 164.3763
220830 163.9340 164.4349
220831 164.9104 164.6906
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