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Development of Localizer Performance with Vertical Guidance
Instrument Approach Procedure on Runway 18 in Ulsan Airport
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[Abstract]

With the operation of the Korean satellite-based augmentation System (KASS), it has become possible to develop and implement
localizer performance with vertical guidance (LPV) instrument approach procedures. In this study, we developed an LPV procedure for
Runway 18 at Ulsan Airport, where the installation of an instrument landing system (ILS) is unable due to obstacles, and examined the
potential reduction in flight cancellations. The study results suggest that, when developing an LPV instrument approach procedure, the
decision altitude would be 380 feet, and the visibility minimum would be 1,200 meters. Consequently, it is expected that flight
cancellations for Runway 18, based on 2023 cancellation data, could be reduced by 92% under the given visibility and ceiling conditions
if LPV instrument approach procedure is developed. Therefore, the development and operation of the LPV instrument approach
procedure for Runway 18 at Ulsan Airport is deemed essential.

Key word : Satellite based augmentation system (SBAS), Korea augmentation satellite system (KASS), Localizer
performance with vertical guidance (LPV), Ulsan Airport.
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Table 1. The number of flights in Ulsan Airport for last 5
years.

Year The Number of Flights

2019 6,544

2020 6,259

2021 7,391

2022 7,256

2023 4,754
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=M. FH M ARl (Google Earth)
Fig. 1. Ulsan Airport satelite image (Google Earth).
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Table 2. IAP and landing minima in Ulsan Airport Runway
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Fig. 3. SBAS accuracy standard (ICAO, FAA) and actual
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Fig. 4. A conptetual diagram (type of GNSS IAP, course
guidance, required equipment) (AOPA).
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Fig. 6. Blueprint of LPV instrument Approach Rwy 18.
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Aoz AL QNI a7t U2 Alskx] 9} $ 21
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SAbEe] Ad3l4E #3372k sXIT 2022137k =
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Table 3. The number of canceled flights in Ulsan Airport
for last 5 years.

Year The Number of Canceled Flights
2019 174
2020 221
2021 172
2022 64
2023 185
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Table 4. Causes and frequencies of canceled flights of
Ulsan Airport in 2023 year (including diversions).

The Number of o
Causes Canceled Flights )
Visibility Decrease) 80 41.2%
Heavy Wind 29 14.9%
Typhoon 11 5.7%
Other weather
12 6.2%
Reason
Maintenance 48 24.7%
Connection 11 5.7%
Other
(Ground handling, 3 1.5%
Security, etc)
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Table 5. Comparison between weather data(METAR) of
Canceled Flights due to landing weather
limitations and LPV Instrument approach weather

minimum.
e Numbe'r ot The Number of
Date ek Canceled Flight would
(Reason : Less than S Remarks
(2023) s . be availiable
Minima/connection) el LY IR i
01/13 6 4 FG
01/15 3 3
04/05 10 10
04/18 2 2
04/29 2 2
05/05 5 5
05/29 2 2
06/01 2 2
06/21 10 10
06/26 8 7 FG
06/30 4 4
07/03 2 2
07/07 1 1
07/11 3 0 CB, TS
07/16 6 6
07/18 6 6
08/24 8 8
09/16 2 2
12/11 2 2
Total 84 78 (92.8%)
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