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[Abstract]

Seoul terminal maneuvering area (TMA) that includes Incheon International Airport (ICN) and Gimpo International Airport is
a very congested airspace with around 1,000 daily flights and the airspace blocked at the boundary between Incheon flight
information region (FIR) and Pyongyang FIR. Consequently, with frequency radar vectorings, separation assurance in this airspace
is complicated thus resulting in higher controller workload. In this paper, the conflict and collision risks in Seoul TMA are
analyzed using recorded ADS-B data for past three years. Using the recorded trajectories, original flight plan procesures and routes
are reconstructed and the risks are quantified using detect and avoid well clear (DWC) metric that is developed for large
unmanned aircraft system. The region west of ICN was found to be the highest risk area regardless of the runway directions. In
addition, merge and crossing points between procedures displayed relatively high risks.
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Fig. 1. Number of days in each month from the ADS-B
from 2017 to 2019 used for the risk analysis.
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Fig. 2. Risk for southeast flow with DWC phase 2 metric.
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Table 1. DWC phase 1 threshold values.

Preventive | Corrective | Warning Loss of
1wl Alert Alert Alert Well Clear
T;Od 35 sec 35 sec 35 sec 35 sec
HMD" 4,000 ft 4,000 ft 4,000 ft 4,000 ft
d, 700 ft 450 ft 450 ft 450 ft
Time of Alert 55 sec 55 sec 25 sec 0 sec
E 2. DWC phase 2°| 7|= 2t
Table 2. DWC phase 2 threshold values.
Preventive | Corrective | Warning Loss of
1Tl Alert Alert Alert Well Clear
T; od - 0 sec 0 sec 0 sec
HMD" - 1,500 ft 1,500 ft 1,500 ft
d, - 450 ft 450 ft 450 ft
Time of Alert - 55 sec 25 sec 0 sec
E 3. O|EF Wakl 2 &F=2

Table 3. Runways depending on the flow direction.

Incheon Intl’ Airport | Gimpo Intl’ Airport

Northwest 33L, 33R, 34 32L,32R

Southeast 15L, 15R, 16 14L, 14R
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Fig. 3. Risk distribution for northwest flow with DWC
Phase 1 metric.
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Table 4. Total duration for flow directions and alert levels

with DWC phase 1 metric (1,000 seconds).
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Table 5. Total duration for flow directions and alert levels

with DWC phase 2 metric (1,000 seconds).
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Level Northwest Southeast (;hange Total Level Northwest Southeast (;hange Total
direction direction
Preventive Preventive
Alert‘ 237 112 1.9 352 Alert‘ - - - -
Corrective 153 96.6 1.6 251 Corrective 168 100 12 269
Alert Alert
Warning Warning
Alert 156 89.6 1.5 248 Alert 170 100 0.4 270
LoWC 1412 1034 1.8 2449 LoWC 481 358 0.0 839
All Alerts 1959 1333 6.8 3299 All Alerts 819 557 1.6 1378
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