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ABSTRACT

The capacity of Jeju International Airport has reached its limit due to a surge in air traffic
demand such as passengers and cargo and the continuous expansion of Low Cost Carriers
(LCC). Despite COVID-19 that has began in November 2019, Jeju International Airport still has
continuous demand in terms of passenger and cargo transportation. As a result, it is undeniable

that the delay rate also unexpectedly increased as the air traffic volume at Jeju International
Airport continued to increase. In this study, the correlation between Turnaround Time and
delay rates of national airlines is analyzed based on past flight data at Jeju International
Airport, and the cumulative delay time trend for sampled airlines is compared with Turnaround

Time. Through this study, it is expected to contribute to securing aircraft operation efficiency
and on-time by analyzing delays related to Turnaround Time at Jeju International Airport.

Key Words :

Turnaround Time(8°]2F&= EFY), Jeju International Airport(AF=A153)),

Correlation Analysis(33&384 £4), Delay Propagation(X]1 +2%)), Flight Schedule(¥]% AAS),

Connection Flights(8d4 337])

1.1 A5 Hig

AF2ATL AFSEAA S XS AT
o= FHoliole] FANo| YAsle] FI, YL, B
Hohlols @dske Agston Fadt Faow

Received: 05. Nov. 2021, Revised: 17. Feb. 2022,
Accepted' 21. Feb. 2022
o]-i—o]——l—l:ﬁg]—_l o]—-—l—_u_% °]'—14' H]—/\]__]J.XJ

" USYBO FRREERI AN
oo Rt Y3 EAATL A7

stk ?l‘%%}"‘q@ FTUFTERR W
AZAA} E-mail : hojongbaik@gmail.com

A 2k ¢ A7) 1A o B 76

g

W 2 T oM JATATE e FE
$87F B2 Folrh 19684 AF=ATFOE 54
H9A3L, 20199 ©-87 7IE, 34 BE HolAe
FT w2 S| o =8 F7HE UEAL ik
3] 2009 ofv] AEZ=AEF HHZ HoiMA =
W 3% 3 7H B2 suid S4 o8& 7153t
HZ B oYzt A5A G A #5379 TS
FABHAL AL ke 57 F2= A STHIE
HolF=a Qlok Hli T JELH9 AR ]lste] o
AFor S $5Fe AAAE Holil oy ¥,
7140 TN & o 54 9 3k= 259 253
l 377} elidEnt.

AFF=AE G2 745 Table 13+ o] &4 $24 7]
& 2019990 °F 14 4uint ol Zoke 5 AHAY

0

l

Al olrl

X



2 olFA, HEAL A, NEF Vol. 30, No. 1, Mar. 2022

Table 1. Domestic passenger traffic by airports o7} 250 7P} oFETt. Table 29 o] 2
@l . o AR Ao A9 20199 71 S A A )
T 51%, A 5 71 oF 14 6t ol 2 4

g

T A Az Zsh Sl
‘17 13,956,512 110,351,003 |3,749,872| 265,761
‘18 13,605,622 | 9,998,645 |3,568,620| 267,672

=2 FHA =4 F 250 1918 7185k AT, A
F-7Jo A oF 4ugt wol Poke § Al 1, 2
9 i BE AFFYS /MO Sk Urk. ol

‘19 14,158,608 10,427,067 |3,652,099| 278,242 Table 30] WEW A FFFZAF O AH|LIFLA}
‘19/'18(%) 4.1 43 2.3 3.9 9] &4 Lgo yllaA Zvlsk Qv £35] 24 A
F &0 9 Ao 71E H|-83hgAte] AAL S5 div] A9 Ayt 4t
A =TS EY A=, 2020 = RS 7|1Zsta 9tk
Table 2. Domestic passenger traffic by routes (@ 3, %

. 2017 2018 2019

T 9w [z vz B9 97 [zxE| vz 9] a7 |[zns] vz
Ax-A= | 1 |16,770,554| 0.9 51.8 1 116,182,682 -3.5 | 51.2 | 1 |16,812,441| 3.9 | 51.0
A7 | 2 | 4,348,464 | 5.9 134 | 2 | 4,046,288 | -6.9 | 12.8 | 2 | 3,880,487 | -4.1 | 11.8
Ax-Z8) | 3 ]2709315| 6.5 8.4 3 |2607334 | 3.8 | 83 | 3 |2889616| 10.8 | 8.8
AF-AF | 4 2342272 | 126 7.2 4 | 2100532 | -10.3 | 6.6 4 | 2475018 | 17.8 | 7.5
AZF-dT | 5 | 1,905,466 | 12.2 5.9 5 | 1,834,155 | -3.7 5.8 5 11942850 | 59 | 59
Az-B= | 6 | 1,714,507 | 28.9 5.3 6 | 1,789,151 | 4.4 57 | 6 |1,820626| 1.8 | 55
-7 | 8 | 425,493 | 15.3 1.3 8 | 459,777 | 8.1 1.5 | 7 | 495998 | 7.9 | 15
AE-2A | 7 | 506,237 | -1.1 1.6 7 | 524,038 | 3.5 1.7 | 8 | 457.879 |-126| 1.4
AXx-o= | 9 | 350,468 | -12.9 1.1 9 | 309992 |-11.5| 1.0 9 | 331,684 | 7.0 | 1.0
A4 | 19 | 54,690 | -76.6| 0.2 11| 279,589 |411.2| 09 |10 | 316,258 | 13.1 | 1.0
AR A 32,406,255 4.8 100.0 31,600,610 | -2.5 | 100.0 32,980,968| 4.4 | 100.0

20199 712 A9 1070 AL
E4: =gFEs] A=, 2020.

Table 3. Passenger traffic and load factor by airlines in 2019

an ik 47 H5E%)

= ‘184 ‘194 8| 184 199 (%) | 189 | 199 | (%)
o oiStsRE | 34,581,579 | 34,122,844 | -1.3 | 27,009,536 | 27,609,957 | 2.2 78.1 |80.9 | 28
g [obAJopddlE| 23,417,427 | 23,873,324 | 1.9 | 19,856,022 | 20,154,190 | 1.5 84.8 | 844 | -04
el A 57,999,006 | 57,996,168 | 0.0 |46.865558 | 47.764,147 | 1.9 | 80.8 | 824 1.6

ES

ofFAF | 9,484,989 | 9,576,749 1.0 | 8,067,575 | 7,796,557 | -3.4 | 85.1 | 81.4| -3.6
ojA& | 2025990 | 2195602 | 84 | 1,717,022 | 1,903,168 | 10.8 | 84.7 | 867 | 1.9
olABFRNE | 6,720,627 | 7,220,370 | 7.4 | 5903436 | 6,149,904 | 4.2 878 | 852 | -2.7
Aulg| AT | 13,247,853 | 15,160,068 | 14.4 | 11,960,655 | 13,237,826 | 10.7 | 90.3 | 87.3 | -3.0
FIAH Ao 10,131,816 | 10,002,717 | -1.3 | 8,889,978 | 8,660,296 | -2.6 | 87.7 | 86.6 | -1.2
Elgolgdg | 8,020,065 | 9,341,853 | 16.5 | 7,043,642 | 7,937,646 | 12.7 | 87.8 | 850 | -2.9

Setol g - 34,596 &5 - 23,031 &5 - 66.6 | 66.6
B 49,631,340 | 53,531,955 | 7.9 |43,582,308 | 45,708,428 | 4.9 878 | 854 | -2.4
AL A 107,630,346 | 111,528,123 | 3.6 | 90,447,866 | 93,472,575 | 3.3 84.0 | 838 | -0.2
Q1AL A 33,353,714 | 37,076,549 | 11.2 | 27,078,032 | 29,894,033 | 10.4 | 81.2 | 80.6 | -0.6
Z A 140,984,060 | 148,604,672 | 5.4 |117,525,898|123,366,608| 5.0 83.4 |83.0] -03

F1 =il 92 =SAA i AE.
20 HY, 2 &, SAd e, dkE fd 9 S9kE 23
A A=PEE3] A=, 2020,
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Table 4. Determination of flight delays
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Table 5. Passenger and freight statistics at Jeju International Airport

20154 20164 20179 20184 20199
=) 158,691 172,743 167,280 168,331 175,366
o] A(8) 26,237,362 29,707,364 29,604,363 29,455,305 31,316,394
3}1=(TON) 278,718 271,494 275,129 266,370 258,847
23 ol (%) 3} =(Ton)
=2 =y A =z =L A =zt ey A
2015 | 79.336 | 79.355 | 158,691 |13,121,331| 13,116,231 | 26,237,562 |126,668.70| 152,049.30 | 278,718.00
2016 | 86,316 | 86,427 | 172,743 |14,846,593| 14,860,771 | 29,707,364 |133,099.60| 138,394.20 | 271,493.80
2017 | 83,642 | 83,638 | 167,280 |14,793,321| 14,811,042 | 29,604,363 |127,567.20| 147,561.50 | 275,128.70
2018 | 84,156 | 84,175 | 168,331 14,726,651 14,728,654 | 29,455,305 [124,371.80| 141,998.60 | 266,370.40
2019 | 87,669 | 87,697 | 175,366 15,657,540 15,658,854 | 31,316,394 |121,197.40| 137,649.10 | 258,846.50
A | 421,119 | 421,292 | 842,411 |73,145,436| 73,175,552 | 146,320,988 |632,904.70| 717,652.70 |1,350,557.40
4 =TT EY A=, 2020.
Table 6. Jeju International Airport delay statistics
k= /=2 | 23K WH) | 71 | A/C HE | A/C A | oA AR | B €1 | 7[E Al
= 77,254 117 14,750 93 58 0 122 15,140
2015 =z 77,321 258 4,478 112 39 2 204 5,093
A 154,575 375 19,228 205 97 2 326 20,233
& 84,467 136 26,396 87 38 0 142 26,799
2016 =zt 84,910 321 9,730 106 90 3 353 10,603
A 169,377 457 36,126 193 128 3 495 37,402
&Y 81,862 179 16,572 131 69 0 170 17,121
2017 w2 81,816 265 4,856 122 38 0 250 5,531
A 163,678 444 21,428 253 107 0 420 22,652
& 82,008 254 19,060 202 107 2 238 19,863
2018 =z 82,190 356 5,934 105 42 0 195 6,632
Al 164,288 610 24,994 307 149 2 433 26,495
=0 85,389 280 17,354 180 141 2 191 18,148
2019 =z 85,465 430 5,021 162 65 5 221 5,904
A 170,854 710 22,375 342 206 7 412 24,052
24 =PI A=, 2020.
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Wong and Tsai(2012)= Turnaround Time<
= © Aldska B4Hos HYsh] fiste] actual
turnaround buffer time¥ actual block buffer

time9] YL 4] (1) o] Agsly 9}

Actual turnaround buffer time
= Scheduled time of departure(for next flight)
-Actual time of arrival

-Required ground handling time

€Y
Actual block buffer time
= Scheduled time of arrival(for next flight)
-Actual time of departure
-Required block operating time
9] 7id2 AdF o g FFAPL 7 AAEC] B

93t scheduled turnaround timeS EAsto] "
o7 "3t ground handling time¥}t operation
time& 18, X5 7H8 73t o A173Q1 buffer
times 418 $24]o|tt. WA actual turnaround
buffer time2 F57]7} T25t0] the A A4S
AlZto] &9 w(scheduled time of departure)7}t
A9 ARGRE ARk U]l o] ARt} FeAoR
2 93} required ground handling time} B]1/5}o]
FoX1 AZke] IRZo] whet o] AErt. Turn-
around Timeo] F7F&o& Z3JtE o] Q= buffer
time®] =719 we}t X|Ae] Frr}t XpolE HolA =
th. &, buffer time°] 357} 1S A% AA 7+
o] AHEAY XA HrE FAE 5 U= oF
£ 7FA "= Quloltt

T o2 7§19l actual block buffer time 413
29 Al7Hactual time of departure)ol W& ARA
7He *F 2AIE ARE F9 o7 ARE S buffer
times FEol= 7idolth & % AAEY 44 o
ol wet A9 Hrof FFe Eths U= oS
T et AHEoE HFGAIe] o/t IA AA
& AlZto] FAE] QIS AS Eo] tha AA=T
g oF e TS B9 AA 7/l A
EAY A A9 HrE ASAA FAY gH 7HsA
< =9 F dvd= Yvjoltt. o] F 71A] JHEE
5o §3APE Turnaround Timedt 23 AAIES
Z3Hog 4802 Turnaround Timed R
sl AmaAS B8 4= Qi)

2.2.3 F& Ko Ay
A 3 AT 2AE AMOﬂL HIPAE %
k= B=eR(block time, B/T)¥} 015 FH|E 93t

JR-=ERd(ground time, G/T)°] éxﬂﬁ]—r,} A=l

B/TZ G/Tol= ESMgH %< diHlgt o1 AIRL

& W (buffer)7t Zg=]o] Qir}. A& &°1, Fig. 101

A AYE HIPAZHB/ T2 FACE EFE AA|

H|PAIZHB/ T Ao R HAE ofnff, B/T H¥
<= B/Ts@t B/ThY Aol mAHTH

Delay ;

=ATD,—STD,

=(ATA;_ +F/T —(STA;, | +G/Ty)

=(ATD._,+B/T,+G/T,) (STD),1+B/7:+G/T\) (2)
=(ATD._ ,—STD )= (B/T,—B/Ty)—(G/T,— G/ Ty)

Z(ATQ ,—STD, l) (Block Buffer[,l)*((;rmmd Euffer,)

2) International Air Transport Association (IATA), “Airport Handling Manual (AHM) 810 41st Edition 20217,

Jan. 2021.
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STD:, ATD;, Airport 1

Airport 2

STA., ATA., ATA,, STD, ATD,

Fig. 1. Relationships among flight delays

in an airline schedule

B/T# G/T9 ¥WoE 35 2 AolA9] o= &
449 9 & AAATD-1-STD)S A4fst] gt
9 Q4olt}h Table 73} o] Hléi%lﬂ’%ﬂ 53
(2015-2019)719] F371 27 A=RE 4% 23,
AEZ-AF A9 B/TS F=2 658, 70?:, 75807
Agl=]lon, 7k AF B/To| W& AA B/T9 A}
()7} 3A &S & S Utk o= AA HIPAIT
gt djSo] & o]RojH S-S oulgith.

AZ-AF A G/TY 3XTable 8 &Ax), Z+ A
8 G/To) W& A G/T 7+ B2xHe)7t AFs] 2 A
& 5= Uk ol ofe] ESAGoR Qs G/TS
5] Aot A2 ojgle Yo, wEhi Heh o

2 G/T ¥H gjlo] 87 oujgitt. 2240
%j# A4 gl flsiAl= B/TEE G/Toll
St ZpAIgE E4o] gtH Tt

O o}d. ﬂIlO _Ii‘l

oJ— ol H]
P HEA|AH (fhght operation mforma‘uon system,

FOISZ &5l +AE AF=AEd2] 59(2015-2019)

Table 7. Mean and standard deviation of actual

block time
B/T®E) 65 70 75
A&/ o) 65/- 70/- 75/-
AAe/o) | 72.1/4.9 72/5.2 72.6/5.5
Table 8. Mean and standard deviation of actual
ground time
G/T(®) 30~40 40~50 50~60 60~70
AB(u/0) | 34.1/1.9 | 42/2.4 |52.2/2.5|61.6/2.3
AA(u/o) | 35.4/6.8 | 40.1/7.5 | 46.5/9.2 | 54.1/9.2

+& JE A A=olth. o] A= FF
1 sign) ¥ 57| 7|Z¥(aircraft type),
337 5= ﬂ (aircraft registration number), <%
2ME & =& -‘—OJ(orlgm/destmamon airports),
235} I#(date), & AAE &, ©& A ZHscheduled
time of departure/arrlval) Qxﬂ 7] &, &3
AlZHactual time of departure/ arrlval) 59 AR
£ ool Sl

A 7] % FE 7 94 AY &
(&, ATD—STD=>30) ooz A" FZHS
FZoF9eH, o] 7k&Hl Turnaround Time°| 70&
ojfer Z]ﬁfq' A7 oA 3
He PoHy 258 vgko 2 UubHQl gy dFE
Turnaround Time A7} oFd Data 719 o/ &

£ AE FEE 3 ARE AT & AR
o A A7 IE FHoloirk

WA, AlF=A53E ok = FTA] A=
AF A4S S0 =2 5Y P7(E, 58 55 719)
7t AF=ATESE FE 2ok & patterns I
2 FE510 11 g7 AFSel &3 & A &
g oia] ZJE%H]%’—@]@E =Pz ARKHZ, Turn-
me)= ARSI 718 A7gstal AE-A|
F A4S —3—53'3}% FZAE Turnaround Time]
=+ AHE £A45te] bR S0 w15t AdeS
BA5F}. 3 Turnaround Time°] AtiZog
70 FBARE 18R] 32 FFAll el 5Y = &
AL &G 22014 F4 X9l 79t FolF XAl
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%l AFE Hoto], A7t A 2FHZ 2 502714
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Az =W HBRBAL 271 SJARE AH|8EAE 470
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2.4 Turnaround Timel} X|¢
2.4.1 e2AE Turnaround Time

AE-AF A4S 23t 6 =2 FFAH
117,61219] Turnaround Time9 EZXE FA}
A5t Z3k= Table 99 Attt dEFTFALY] H9E H

Hr ope
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g 719 29 H] | &0} Turnaround TimeS ThAh AlZE1 3589 Turnaround TimeS &2 H[FOZ
7l 50—70—.—& Hwa ZA st UL 1 Bl5 2+Fot= 5 71 92 HStelEe Aol YEh
T o] =2 ol 2P0k de2 & 5 Tk o, HFFBTAEY AF+= 3589 Turnaround

‘:}% SC 25 AH&EALe} Hlwste] oFgt 71 Time &9 H]Fo] Wj$- o} 7|2 299 a&4dHct
40-50%9] 71492 Turnaround TimeS J5kL = AAA0 23S & o7 U= V1A QG FFE B
ATt HHH AH|-BFAES 73 =9 TAE E A

gafo] tpo

+F 2SS

35 -45%9] Turn-

FAe] 71%

Table 9. Analysis of turnaround time by airlines (Unit: Number of flights)

¥ Turnaround Time< Table 103}

T/T FSC 1 FSC 2 LCC 1 LCC 2 LCC 3 LCC4
258 17 277 78 111 37 127
308 37 1,336 905 3,911 3,048 768
35% 1,980 6,313 8,050 7,723 7,028 6,478
40 2,158 8,203 1,137 3,067 2,917 1,876
4582 1,362 9,644 310 939 957 526
50% 1,552 3,235 844 681 1,662 1,285
554 1,758 1,692 655 1,011 369 2,484
60 6,547 1,603 99 716 34 1,651
65% 2,244 560 83 447 164 664
70& 3,507 166 62 180 196 141
A 21,162 33,029 12,223 18,786 16,412 16,000
Table 10. Analysis of turnaround time by airlines and aircraft types (Unit: Minutes)
FSC 1 ESC 2 LCC 1 LCC 2 LCC 3 LCC 4
4320 B avg.. 39.7 _ _ _ _
min: 25.0/ max: 70.0
A330 avg.. 57.8 avg.: 55.0 ) . . .
min: 40.0/ max: 70.0|min: 30.0/ max: 60.0
B737 avg.: 46.2 _ avg.: 38.0 avg.: 38.8 avg.: 38.3 avg.: 40.2
min: 25.0/ max: 70.0 min: 25.0/ max: 70.0|min: 25.0/ max: 70.0|min: 25.0/ max: 70.0|min: 25.0/ max: 70.0
B744 avg.: 64.1 ) } } } )
min: 40.0/ max: 70.0
wo |- [LmEl] - - -
B777 avg.: 62.0 avg.: 53.0 B B B avg.: 56.8
min: 25.0/ max: 70.0|min: 45.0/ max: 70.0 min: 35.0/ max: 70.0
B787 avg.: 61.4 _ . ) ) )
min: 50.0/ max: 70.0
CS300 avg.: 49.5

(A220)

min: 30.0/ max: 70.0
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o] EAElow g 7IAH(A330, B777, B744.
B787)8 &< 2% *9J5k= FSC19| 4% HiF2
= 60 oldor st UL, AH|BFFARRt
Hlwste] 5 71AQ1 B7379] Afole 4675 &9
o 2H AH|GFFALY] thA B 37-4089] 9
Az ZpolE HojFan QIQlet 181 ® ohE HE
F3AHR] FSC2&= FSC13 5 71A1(A330, B777)&
Yo 22 FEOIAY 108 B F2 AR
Turnaround Times 95t AUt} T2 Table
119] ¥4 A=wE Farshd FSC 19] 39 od 714
oMe Fd 17%9] AFE&E Ho|x 9oy Turn-
around TimeZ 7F¢ %A 93 43714 B737
oA 7FE =2 26% AFES Hol= 5 7IAE Turn-
around TimeT} XA 201§ HoIF=qltt. FSC
29 A= 7P %2 Turnaround TimesS FAISH
A3200014 7FE =2 AAES Holsqlth

Table 11. Analysis of percentage of departure
delay by airlines and aircraft types
(Unit: %/ # of Dep. Delays/ # of

Departures)
FSC 1 |FSC 2 |LCC 1|LCC 2|LCC 3|LCC 4
24.0
A320| - 14117/ - - - -
17.122
164 | 21.1
A330| 254/ | 298/ | - - - -
1,549 | 1,410
26.0 27.0 | 224 | 208 | 29.2
B737|2,040/| - ]3.301/|4.211/|3,415/ 3,585/
7,855 12,22318,786| 16,412 12,282
17.0
B744 | 900/ | - - - - -
5,305
21.3
B767| - |3.086/| - - - -
14,487
135 | 43 17.5
B777| 663/ 3/10 - - - 650/
4,902 3,718
5.7
B787| 18/ - - - - -
317
CS300 16;}5/
20 - - - - -
(A220) 1933
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7h AFHoR EARRE Hojy it} 12]1 Fig. 6
7} Fig. 72 F3AFE Turnaround Timed} LEG A
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TAF % dFGTAL FSC 1+ ®|w& 71 Turnaround
5



S5} 2353 AF2ATFe] AAT Turnaround Time 7+ AATTHA B4 9
<FSC 1> Total Flights: 21162 / Delayed Flights: 4079 / Delay Rate: 19.3 % <FSC 2> Total Flights: 33029 / Delayed Flights: 7504 / Delay Rate: 22.7 %
75 75
3507 (16.6 %) 70 325 (9.3 %) 166 (0.5 %) (70 18 (10.8 %)
2244(10.6%) |65 z@ (12.0%) 560(1.7%) 65 23 (4.1 %)
6547 (30.9 %) 60 1072 (16.4 %), 1603 (49 %)60 [T isaq15%)
o 1758 (83 %) |55 220 (12.5 %) g 1692 (5.1 %) 55 Jl%(ll 6%)
£ e e SR
g 1552(7.3 %) 150 404 (20.0 %) g 3235 (9.8 %) 50 eis (19.6 %)
L3, ‘ 1362 (6.4 %) |45 271 (19.9 %) '?: 9644 (292 %) 45 1842 (19.1 %)
2
g | 2158002%) |40 672 (311 %) % 8203 (24.8 %) 40 1945 (23.7 %) \
g e —_ g
£ 1980 (94%) |35 818 (41.3%) & 6313 (19.1 %) 35 1930 (30.6 %)
37(0.2%) 30 15 (40.5 %) 1336 (4.0 %)0 547 (40.9 %)
17(0.1 %) 25 12 (70.6 %) 277(08%)| 25 184 (66.4 %)
I 1 of Departures [ # of Dep. Delays I 1 # of Departures [ # of Dep. Delays
6000 5000 4000 3000 2000 1000 (‘! 500 1000 10000 8000 6000 4000 2000 0 (‘) 1000 2000
Frequency of Occurrence Frequency of Occurrence Frequency of Occurrence Frequency of Occurrence
<LCC 2> ights: ights: 12249
<LCC 1> Total Flights: 12223 / Delayed Flights: 3301 / Delay Rate: 27.0 % 1.CC 2> Total Flights: 18756/ Delayed Flights: 4211 / Delay Rate: 22.4 %
7 ]
62(0.5%) [70 13(21.0%) 180 (1.0 %) 70 26 (14.4 %)
83(0.7%) 7()5 ‘ 19 (22.9 %) 447 (2.4 %) r(ﬁ 31(6.9 %)
99 (0.8%) |t60 13(13.1%) 716 (3.8 %) 60 91 (12.7 %)
= 655 (5.4 %) 55 —‘ 128 (19.5 %) 2 1011 (5.4 %) 55 ‘ 48 (4.7 %)
g | E
2 844 (6.9.%) 50 J 207 (24.5 %) z 681 (3.6 %) 50 ‘ 66 (9.7 %)
2 £ -
= 310 (2.5 %) Fu ‘ 90 (29.0 %) L. 939 (5.0 %), 45 136 (145 %)
E ol E
; 113793 '1(0) 40 ‘ 195 (17.2%) g 3067 (16.3 %) 40 5%8 (19.2%)
E ,,,,,,,,,,,,,,,,,,,,, sEMenteoa s | mesesiw) E ‘ 7723 (41.1 %) 35 2057 (26.6 %)
905/(7:4 %ﬁ 30 310 (34.3%) 3911 (20.8 %) 30 1098 (28.1 %)
78O6%) |25 | 6182%) 111 (0.6 %) ‘ 25 } 70 (63.1 %)
I 1 # of Departurcs ! # of Dep. Delays B of Departures BN £ of Dep. Delays
8000 7000 6000 5000 4000 3000 2000 1000 0 1000 2000 !
Frequency of Occurrence Frequency of Occurrence 8000 7000 6000 5000 4000 3000 2000 1000 0 1000 2000
Frequency of Occurrence Frequency of Occurrence
<LCC 3> Total Flights: 16412 / Delayed Flights: 3415 /. Delay Rate: 20.8 % <LCC 4> Total Flights: 16000 / Delayed Flights: 4235 / Delay Rate: 26.5 %
3 75
196 (1.2.%) [7@ 36 (18.4%) 141 (0.9 %) 70 [ 21(14.9 %)
164 (1.0 %) [65 ‘28(17.1 %) 664 (4.2 %) 65 Uloz(lS.A%)
34(0.2%) 60 14(412%) 1651 (10.3%) 60 Um (147 %)
'g 369 (2.2 %) [ 55 31(8.4%) el 2484 (15.5 %) 55 HAW (14.0 %)
| | El -
5 \ 1662(101%) 0 [172(103%) 3 128560%) 50 |16 (145 %)
;; 957 (5.8 %)} s }4 (203 %) ‘-‘; 526 (3.3 %) 45 Lm (203 %)
g 2917 (17.8 %) 140 481 (16.5 %) g 1876 (11.7%) 40 5%3(275%)
g £
& 7028 (42.8 %) 135 1602 (22.8 %) \ & 6478 (40.5 %) 35 \ 2198 (33.9 %)
3048 (18.6 %) 130 838 (2;‘7 5%) 768 (4.8 %) 30 4]47 (58.2%)
37(0.2 %) 25 19(51.4 %) 127 (0.8 %) ’725 U 67 (52.8 %)
[ # of Departures T # of Dep. Delays 777 # of Departures [F55 # of Dep. Delays
7000 6000 5000 4000 3000 2000 1000 (‘) 1000 6000 5000 4000 3000 2000 1000 0 0 1000 2000
Frequency of Occurrence Frequency of Occurrence Frequency of Occurrence Frequency of Occurrence
Fig. 2. Analysis of turnaround time and delay rate by airlines
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Fig. 4. Analysis of a correlation between
turnaround time and delay time
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Fig. 5. Analysis of a correlation between
turnaround time and delay rate
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Fig. 6. Propagation of departure delay
time by airlines
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