-5t F57] A WS Y5t A 9] Turnaround Time T& AT 205

. . . https://doi.org/10.12985/ksaa.2024.32.3.205
Original Article I1SSN 1225-9705(print) ISSN 2466-1791(online)

dz7] AA AL gt A $£29] Turnaround Time &5 AT

Study on Determining Appropriate Turnaround Time to

Improve Aircraft Delay
JaeWoo Park’, HyunSoo Cho”, SungKwan Ku"

ABSTRACT

The aircraft delay rate has increased nearly three times in 2023 due to change in Korea
policy of delay criteria. One of the primary causes of delays in domestic flights is related to
reactionary delays, with Turnaround Time being a key factor. To mitigate reactionary delays
and reduce aircraft delays, it is essential to establish an appropriate Turnaround Time and
integrate it into flight schedules. This study aims to analyze the appropriate Turnaround Time
for aircraft operating at Gimpo, Gimhae, and Jeju International Airports, which handle a high
frequency of domestic flights. The research applies air traffic simulation, using variables such
as current flight schedules, actual flight times, Turnaround Time, and flight routes to simulate
actual conditions. Based on this analysis, the study seeks to identify the fitting Turnaround
Time across various scenarios. The findings are expected to address reactionary delays and
help reduce overall delay rates in domestic flights.

Key Words : Turnaround Time(&57|92A|7Y, Aircraft Delay(@3714<), ACDMZE5->0H
gA|2H), Flight Schedule(2FA71E), Air Traffic Simulation(331SA & 0]4)
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Table 2. Gimpo Airport's runway exit taxiway

usage ratio
TE D1 El Gl A
C 8.9% 54.0% 37.1% 100%
CEHEZE) | 42.4% 43.0% 14.6% 100%
D 3.5% 46.4% 50.1% 100%
E 1.6% 37.8% 60.6% 100%

Table 3. Gimhae Airport’'s runway exit taxiway
usage ratio

TR | C4 C3 C2 C1 A

C | 53.8% | 16.4% | 21.8% | 8.0% 100%

E 32.1% | 19.2% | 30.1% | 18.6% | 100%

Ol

9t 22 B, AFESAT TS 2,634m AHY]
RWY31 HE&7} ARg-go] &t} o]7 g FaHct
FEE7t Wol 2FAP} st 28 Ak ofd
o] YA, xS SrF T AM8siug Ef ZHr)
=2 FgARle] 715k GE QltiTable 4).

Q.

rr

N

23 &

Ok

7| HZA|ZHTurnaround Time)

4
s3I AAH(A-CDM) AH=g 7Hte s 24519
oh 2 AgolA 24 FES AZAREe] F4& 1208
oA Hdi 1202712 A= ol dZARLe]
12028 205k 739, 19 F5Hol = BAeIA
AU 55242 o= wdsie], AZ Ao o
Fe VAR e Aow AASH
A2=AT G AL 571 AZARKSTAT, sche-

Table 4. Jeju Airport’s runway exit taxiway usage

ratio
22| p6 | P5 | P4 R;’({Y p3 | P2 | P1 | @A
C | 4.7% | 27.7%|36.2%| 27.8%| 2.6% | 0.8% | 0.2% | 100%
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D [2.3%|20.0%|35.4%|35.2%| 4.7% | 1.7% | 0.7% [ 100%
E | 1.0%[15.7%|33.4%|41.2%| 5.4% | 2.5% | 0.8% [ 100%
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Table 5. Turnaround time analysis of Gimpo Airport
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Table 6. Turnaround time analysis of Gimhae Airport
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Table 7. Turnaround time analysis of Jeju Airport
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Table 8. Weighted average and standard de- Table 9. Number of flights per airport on the
viation of operating speeds by aircraft selected date
class and flight segment -
3% 2KH) =) =F84(3)
Heavy Medium | T4Do- RKSS 219 213 32
WTC prop
wE | w4 | WE | wE | ATT5 RKIN 20 o 5
RKPK 104 107 211
ol% | 15.02 | 7.36 | 146.7 | 4.84 110
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Z7143%| 180.5 | 8.02 | 169.1 | 4.92 140
RKTU 28 27 55
ey 290.9 2.48 289.4 2.41 210
- RKNY 5 5 10
=% 472.7 5.89 455.5 5.39 280 RKPU 14 14 28
st 290.6 | 429 | 281.8 | 9.37 275 RK]] 19 19 38
A2 224.9 7.37 241.2 | 13.38 200 RKTH 3 3 6
A5 | 1402 | 1.03 | 1446 | 386 | 120 RKJK 4 4 3
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= AEEEE S RKPS 3 3 6
2.3.1 AlEHo 2 15 RKJB 3 3 6
Aol mY 1204 T SAHoR ) RKNW 2 2 4
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Fig. 3. Gimpo airport’s layout in SIMMOD
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Fig. 4. Aircraft operation routes in SIMMOD

AR HS WHoE ZAARRIY RMSEE &8
stelow, Az, s, A=A ARFE 571
<+ S5 HERE o] F A#E 4ARESISlT

BAAR) = Hdo| tloje o] FAkS dvpt & A
Hol=XE YEIYE HEZ, 004 1 Ale]9] & 71K
o} R? gho] 19l 7W7h&sps o] tlolH o] MiEZ &
Aes &olH, R? Flo] Wais Bl AyEo]
o3& oJufsicy, RMSEE Hglo] o&sth gt A4
719 Alolg EFok= AR, dF A9 Z7|E U
Bl tjEAQl HhHolth. RMSEE 95 2449 AlF
Bars FREF 11 3 AlEoE Hglksto] Ak
RMSE %ol 225 29| oiSo] AA| gl & 77t
=2 9ujehH, o= RH9| 50| <3S LERiT

2 AFolME 29 HAiKcalibration) Yol
AAAFRIE Eol7] Skl FolAe P57 &
I, o] - FAF Ee7t4, €2 A d7NzL, 3371
A4ols & 9 Push-back £8AIZF 5-& 27513
ot 7t 27 A3 32 Z85te] 2RAE Rl
Table 113 22 Ao R =2 £39] A4
Zr= 1P gheslgich AT 0.8 291 A
AlEgolAd] 14719 33t 59 +Fo] EF=H
Al BEo] ExHdo] F7I6lel7] wizelth
Ax, AfFATEY & - =2 F37] AHFE H]
S A3}, AlEdlold At AR 57 AEE HiH
AR Tigo] AdEE AL RIskgit 9] 33
Frear AlgtA 7 curfew time) 23 oJ2Z ol

(o]

flo o

=

o
y|

e}

Table 10. Simulation calibration (R%, RMSE))

Az 2y |54 29 Ver.1|$88 2F Ver.2
Y | 2gAs 2374 A7

R RMSE ®) RMSE R RMSE
RKSS| 0.69 6.37 0.75 5.94 0.78 4.29
RKPK| 0.54 3.91 0.71 3.47 0.76 2.71
RKPC| 0.77 6.92 0.72 6.12 0.81 5.54

Table 11. Simulation calibration result (R?, RMSE)

Chi ARARR) RMSE(H)
A=A 0.78 4.29
Aet=A8% 0.76 2.71
A=A 0.81 5.54
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Fig. 5. Arrival and departure throughput at Gimpo
International Airport
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Table 13. Hourly aircraft throughput by scenario
at Gimpo Airport

242 ALE_Q _E_A Z471
I st Time AV 9(STAT 713)
TYER U 9 =35HE 5719 AFAz) o interval | @ 408 | @ 458 | @ 508 | @ 55%
BF OREEF ARARE o1F mASE *}Eﬂﬂ = og00-07:00] 114 | 117 | 115 | 116
Aoz Yehgth Ax=A| Tl 49, akar] AdFA
AOE et AEIATR B, I &84 07:00-08:00| 18.2 18.1 18 17.8
7ro] 508, AF=ATF 558 o lﬂM AHE7} : : i ” - 02
Bgsigon), AT RS AN FAAE  B00N00] 25 S s
09:00-10:00| 26.6 27.2 26 26.4
10:00-11:00| 325 30.1 30 28.2
RKPC 11:00-12:00| 32.7 31.5 30.8 29.5
H FALS 12:00-13:00| 31.9 31.2 29.4 26.2
Kz / ' 13:00-14:00| 32.8 30 289 313
Ao 15 J
2 14:00-15:00| 335 | 325 | 328 | 329
‘ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 1500_1600 359 362 35 332
& 16:00-17:00| 297 | 286 | 269 | 27.6
—H I e A28 0]d 2F
17:00-18:00| 29 31.2 32.2 31.9
Fig. 7. Arrival and departure throughput at 18:00-19:00| 29.6 275 28.7 275
Jeju International Airport : i i i i i
19:00-20:00| 26.6 293 29.1 28.8
Table 12. Scenario configuration 20:00-21:00| 223 25.5 26.7 28.2
A | AdEel | AdEe2 | AuEles | Avele4 21:00-22:00| 11.3 12.7 17.3 20.4
STAT | 40% 458 508 555 22:00-23:00| 4.6 6.2 7.1 9.2
ATAT | 40+10% | 45+10% | 50+10% | 55+10% 23:00-24:00| 0 0 0.1 1.1
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Table 14. Hourly aircraft throughput by scenario
at Gimhae Airport

Time AUE](STAT 71%)

interval | @ 408 | @ 455 | ® 502 | @ 558
06:00-07:00 4 4 4 4
07:00-08:00 9.4 9.3 9.1 9.5

08:00-09:00 | 13.6 13.5 13.6 12.9
09:00-10:00 | 16.7 16.2 154 14.9
10:00-11:00 | 15.1 14.8 14.7 14.9
11:00-12:00 | 13.8 13.4 13.5 13.1
12:00-13:00| 10.3 10.7 11 10.1
13:00-14:00 | 14.5 13.1 12.2 11.2
14:00-15:00 | 20.3 19.5 19.6 18.8
15:00-16:00 8.9 10.8 10.9 12.9
16:00-17:00 19 16.3 14 14.5
17:00-18:00 | 194 17.5 17.3 14.5
18:00-19:00 | 11.9 15.3 154 13.1
19:00-20:00 | 14.1 14.2 15.9 18.5
20:00-21:00 | 11.8 11.5 10.1 10.8

21:00-22:00 6.1 8.2 10.5 13.1
22:00-23:00 2.1 2.7 3.8 4.2
23:00-24:00 0 0 0 0

Table 15. Hourly aircraft throughput by scenario
at Jeju Airport

Time AU 2(STAT 71%)

interval | @ 408 | @ 458 | ® 508 | @ 558
06:00-07:00 2 2 2 2
07:00-08:00 22.1 22 21.4 21.4
08:00-09:00 38.6 38.1 37.4 35.3
09:00-10:00 | 39.3 38.3 38.1 38

10:00-11:00 | 40.2 39.2 37.9 36.7
11:00-12:00 35 33.4 31.4 30.6
12:00-13:00| 35.8 34.1 33.1 33.7
13:00-14:00 | 40.4 40.8 41.2 38.1
14:00-15:00 | 40.4 38.1 35.9 36

15:00-16:00 | 39.1 37.8 37.4 37.5
16:00-17:00| 36.6 36.4 36.4 34.4
17:00-18:00 | 34.7 35.9 33.7 32.6
18:00-19:00 37.4 38.2 39.5 39.4
19:00-20:00 27.7 29.5 31.9 333
20:00-21:00 16.6 19.9 24.7 27.8

21:00-22:00 11 12.3 13.3 17
22:00-23:00 6.1 7 7.7 8.9
23:00-24:00 0 0 0 0.3
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