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[Abstract]

This paper presents a risk assessment methodology for standard flight procedures using recorded automatic dependent
surveillance-broadcast (ADS-B) data. Utilizing the proposed methodology, the results of risk analyses in RKSI (incheon international
airport) and RKSS (gimpo international airport) using trajectories that are regenerated based on 100 days of ADS-B data are presented.
For the risk metric, detect and avoid well clear (DWC) is used. With this index, each procedure was evaluated for the sections with
highest level of risk. Among the standard instrument departure (SID) of RKSI, the section between SI712 and RANOS of RNAV
BOPTA 1L showed the highest level of risk. For the standard terminal arrival route (STAR) of RKSI, section between SI1947 and
DANAN of RNAV GUKDO 1N was the one with the highest level of risk. For RKSS, the segment between SS726 and SS727 of RNAV
BULTI 1X and the segment between KAKSO and KALMA of RNAV OLMEN 1D showed the highest level of risk among the SIDs and
STARSs, respectivly.
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Fig. 1. Example of trajectory with bad reception.
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Fig. 2. Example of waypoint extraction through route
finding algorithm.
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Fig. 3. Comparison of ADS-B and regenerated trajectories.
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E 7. RNAV BOPTA 1Le| 772H 2IEE 24
Table 7. Section analysis of RNAV BOPTA 1L.

E 8. 918 20| 7K Bigiel 7iel 49l 10

Table 8. Top 10 at risk-occurring sections.

Section Level Phase 1 (sec)|Phase 2 (sec) | Remark Airport Type Section Phase 2 (sec)
Preventive 149 SI713-RANOS 2,571
Alerts SI1753-S1754 2,084
Corrective 18 53 BELTU-BINIL 2,023
Alerts
$8702 — SS703 , - RANOS-SOSIK 1,948
Warning 33 7
Alerts SEL-EGOBA 1,934
SID
IK-IROMA 1,689
st || e ’
SI713-RANOS 1,511
Preventive 136 - S1707-S1713 1,337
Alerts
. RANOS-SOSIK 1,141
Corrective 6 6
Alerts SI753-S1754 1,128
SS703 — AMSAN| - RKSI
Warning S1947-DANAN 5,683
Alerts 2 10
S1942-S1943 1,188
Loss of
Well Clear 91 88 S1945-S1946 1,107
. S1943-S1944 1,061
Preventive 163 )
Alerts S1946-S1947 1,054
STAR
Corrective S1944-S1945 966
Alerts 180 57 Frequent
AMSAN — SS725 risk SI942-DANAN 781
Warning 63 2 zone BIANY-PULUN 708
Alerts
S1946-DANAN 698
Loss of 557 69
Well Clear SI363-PULUN 541
Preventive 53 AMSAN-SS725 987
Alerts $§725-55726 985
Corrective 85 2 $5726-55727 630
Alerts
88725 — 88726 . $8727-BULTI 591
Warning 57 5
Alerts SS702-SS703 534
SID
Loss of 769 1 Hish SS702-SS703 360
Well Clear 12
risk SS703-AMSAN 303
Preventive 13 ; zone $S726-S5727 21
Alerts
. AMSAN-SS733 190
Corrective 0 0
Alerts SS703-AMSAN 151
SS726 — SS727 RKSS
Warning 7 0 GUKDO-KAKSO 182
Alerts KAKSO-KALMA 174
Loss of
Well Clear 610 221 KALMA-HODOL 156
. GUKDO-KAKSO 97
Preventive 15 )
Alerts KAKSO-KALMA 95
. STAR
C(Ziz;:ttéve 126 29 SS804-DOKDO 52
$§727— BULTI $S804-DOKDO 36
Warning 54 20 KALMA-HODOL 2
Alerts
SS808-SS804 18
Loss of 396 59
Well Clear KAKSO-SS807 14
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