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A Study on the Pressure Patterns that Causes Bidirectional Tailwind

on the Runway of Jeju International Airport
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ABSTRACT

Jeju International Airport is characterized by the occurrence of low-level windshear due to its
location, surrounding terrain, and its weather characteristics. Especially the low-level windshear
accompanied by tailwinds on both sides of the runway i.e., bidirectional tailwind, is a hazardous
weather phenomenon with unique characteristics that are difficult to find at any other airports.
This study focuses on bidirectional tailwind occurrence at Jeju International Airport in 2020-2021.
As a result, characteristic pressure patterns of the types that cause bidirectional tailwind was
identified as it was possible to categorize strong wind types such as 1) strong southwest wind, 2)
strong east wind, and 3) strong northwest wind, which do not cause bidirectional tailwind, and wind
direction variation types such as 4) bidirectional tailwind, and 5) south wind followed by southwest
wind, which cause bidirectional tailwind. The results of this study are expected to contribute to
improving aviation safety by enabling aviation operators to predict and take appropriate safety
measures based on their understanding of the causes and characteristics of bidirectional tailwind.

Key Words : Bidirectional Tailwind(%¥%), Go Around(&3), Jeju International Airport(AF=
AED), Low Level Windshear(A& YEA]0]), Pressure Pattern(Z] TEl)
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Fig. 1. Jeju International Airport location,
topography and wind directions

£ AFollA AF YAl Ik 2,000ft oste]l
A T, F50] FHcke @S AulstH, FlE-S
AS ATAol9] {3 FolA &2 FIF BF uf
L Hole A4S 9usitt. ol ks o &=
2o F, 5ok Fa71e FEoINd vigol 37
AHA wiFo R WHalEAY, %t HiFo] 10kt %
FolA =H 1%Eeb ZA| fAof| oS FA Hrk

Fig. 2= A=A 525 Hepd o] 85
29} Table 19] 3% ¥ 342 #o| A& a7} qlrh
Table 122 AF=HAZINA PoKe FilE S
HolZr] Q)gt AR, 20219 79 129 1400kstHE]
1500kst7H4] 108 ZFA0 &, 1500kstE 1510kst7HA]
£ 18 999] AAZE AMOSY #Ahzolct. B AR ()
2 viEE ouglth. g2 072 ofv] ujE 10kt =3}
o|7] wjRo] o|2F = 252, 1400~1420kstE= oF
SF I, 1430~1450kst= 14.6~18.5kt9] A%, o] &
5] #2 vkA9] 1503~1506kstol= viS 10kt 232
Bt & &

F2 752 GYASY 99T S
F% 13kt~10kte HAAT, &= 2552 wig

&

Fig. 2. Jeju International Airport runway 07/25
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Table 1. Runway wind speed components

= FZ207 F2 25

Az} (8282|8284 (S48E (8282|8284 (|244E
1400 | 250 126 | -12.6 20 47 -3.0
14:10 | 230 136 | -12.8 340 43 0.0
14:20 | 230 16.9 | -159 20 3.1 -2.0
14:30 | 250 16.7 | -16.7 240 148 | 146
14:40 | 250 16.5 | -16.5 230 16.1 15.1
14:50 | 240 16.9 | -16.6 250 185 | 185
15:00 | 250 15 -15.0 340 7.2 0.0
15:01 250 15.7 | -15.7 40 84 -1.3
15:02 | 250 16.1 | -16.1 70 8.9 -8.9
1503 | 250 15.7 | -15.7 80 105 | -103
15:04 | 250 154 | -154 90 126 | -11.8
1505 | 250 146 | -146 90 13 -12.2
15:06 | 250 14 -14.0 90 109 | -10.2
15:07 | 250 136 | -13.6 100 8.2 -7.1
15:08 | 250 132 | -13.2 110 6.8 -5.2
1509 | 250 132 | -13.2 90 6.2 -5.8
15:10 | 250 14 -14.0 90 43 -4.0
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Fig. 4. Pressure pattern associated with strong wind speed
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Table 5. Wind direction (degree) and speed (kt)
at S1~S3 locations
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20.03.21 | 1500 | 222 | 11 | 232 | 12 | 238 | 9

20.04.30 | 1800 | 224 | 24 | 234 | 22 | 250 | 17

20.06.09 | 1200 | 123 | 27 | 121 | 23 | 131 | 23

20.08.02 | 1200 | 229 | 15 | 234 | 16 | 227 | 14

20.08.09 | 0900 | 201 | 27 | 207 | 24 | 196 | 32
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2.42 28 Aol AMOS X2 EX

Fig. 72 Table 39| JHlE, 4% & GAZ 739
 uy Aol A2 TRE YR T 2503
AAZE AMOS A2 YERA Aot} 922 ol
Fo| WASH= APAQ 7| WH, offES dE
GAZoE Hap) Qi 7Y e Agold B3
Ay A E 9 42 UEhd Aotk £ 714
3 T B8 AHolK 9] F3Fo] thefsAl LieRdA|

Hoto tf

Jo mE ok

d

]_

r

)

z 0 X % gXEx
a 15 o xxxxgx -2
LT *% 2 * 3 §>< *
% o [ L
s Ex XxX % v XX xE % x 5 X
§ x XX = xX x

0 30 60 90 120 150 180 210 240 270 300 330 360

W 2EE)
25
= 20 5
= o
= °
,ﬂc 15 g BO OOO =] &
10 goo o 8% 5580
o o0 0% o
5 Egggﬂgooc’o 0y 00 O ©
o © o i coo §
0 ) o o

0 30 60 90 120 150 180 210 240 270 300 330 360

(%)

Fig. 7. AMOS wind direction and speed during
go—arounds

I3 85, 5, FAsol AR B3 Bt
FHE, G T FAT 32 B2 2 A9 Bd
Zo] 212 4~12kt, 6~16ktS Rk o9t 2L &
&2 At FB7) A5 A EAE s=olz
g & 9k JRYE 7] B AF 5 A5l
ojEeS FE A2 WToE gt FTF ¢ 59
s At g wEsit

mO

243 X4 10m XdsS EF

AP 10m AF8e] cdEnd B4 AuE "avt
At} Fig. 89 H&L 850hPa HIEAolA A4S, 71&
= 98, 52 9582 B4 Ui ARIE 47 2
) FZ3E Zlolct. 7o) tigt FF9] EXISHS &

AdoR FAZQl A = 25 W] 5HoF
T2 U= PO Yo FI2 TR 07 H
9] AZoZ EA&Ho| A= 5 Bk

FIE Fig. 804 gt 7] &£k IVIE,
AL AF &£ AAE e, vigro] ghebilat A
FEZ 5o Eol7ke &2 A 4k 371, AF A
< Heks &2 34 A4S o 9t o]
et A% &= Wske 337 ATAE 9 €529
AT ATAolE S7MI71E 8910 ZRgsial it

ol 3t FFO] BEUEHLS AR Te TFR0
A YehdA Hck £, 850hPa v A W=
AT ARoMNE EEF7F TEEY 1 Folrt olF
ojAHA F2 Wt A7|1 B3| 25 X|H o
et Fig 89 &2 EALHY} Zo], 1) €52
25 8%, 2) &2 JRed & 3) €52 07 A%
o8 TP EASHo] €&, &= FH Ee
FE AL A=A FAEE FoE BASH

fin)

e

ol rfo

¢

Ly

244 AEE EF0 O

A

j[h

Fig. 9= s @
04315 ¢dE ER3E Zolh WA Yk Sy
17)14o] SEjuete] IS F= 7E~84 7 B
o] vEhtom, E3 BF A7 B AR
A~6go WYt gk, 7MSEI ALHLS
Aol & ot 11de] AT ZAAE =yt
BZol| 17140l AX|sk= 71 miEo] WA¥ok= 4
FalE ddol U7 = siqltt. ol=igh Aldd B4
I 71 HEo] EAH BEE B P 7ol
s AP oflSo] 7hssHAl =i

o,

P &0l Fg7] F3Pol A

=

o)

Ol

Ho df mE oo §F 0% ot



100 2335, oY, W5F, vgE

Vol. 31, No. 3, Sep. 2023

R i

.......

2021.07.11.0900

2020.11.18.

1200 2021.07.19.1200

850hPa &A%

850hPa &%

850hPa =&%

Fig. 8. 10m surface wind direction and surface of discontinuity (blue bold lines)

50
40
ik
H‘(3O
i
o 20
10
o SRR R N
1 2 3 4 5 6 ¥ B 9 10 11 12
=

Fig. 9. Occurrence of go—around frequency per
month

245 Mik =8, xFIA B0

AF=AlEZoIr Eske AS d=Alofo] ot
32 HiA= 2,000t mlRolA AYSIAL 9leH, £
5] FHIE FFOIA TR F 943] Y F 4532
48%7F =Y A 7155 A 1k 500ft ofstollA
Aste] 25 GAI9 A, Al 7] Aol A4d
o] HiL 5e AU

A5 AEAS] RBAIM A, ASske 23APE
Tt 715 el digt Bais BAle S 35,
F571 A1 el vebs 714 HlolE, AS 9EA]

Ol

ol9] A71et A ZFAS] AET HPAIL, FI7
71% B4 &F 59 5 W v 84 g
Zoloh. mEhA] 2FAE = FHAQ] 4o Y=
o] lom FhHo g 7 AdZ ol ARt A
nolsh= HiQto]7| . Sl

A5 deAojo] ofsf 57| Eo] Wsh= AbR
o= YEAY A1l HAIA] = Hornol €8 AM, &
o 735ke{(Vertical Speed)e] 1,000fpmE Zish=
A, A 2ol +15/-5kt 236k= 3¢ 5ol X
=t} 10)

—

L [z
o

|

opiE fHow BRE 1497 ZEAHIE B
737olglon] ARl BAL HAR A dER
20~30ke, HstRA Bt B4 Aokt st 4
B} v 2+ AAAC] 9, B8] 100f F2old B
o] gtz wiskElcks R} Bl
n.z
A% ASAlols A%, ATER H2, 35 5 F

5719 o 2 FFe 7IAE A9V RE ol

10) ARSAE A320F 7150l disl AFe Aleeld % 7150 &% A%l w2t tacth



YY) AZTAZY DR PHES RIS /1Y e B A7 101
izt A3} A4 vl Fasith s 7|

AFFATZNAY AS DuAlols T F50]
k= 7185, B8 19k A7 E4do] Floto]
Ak ige] 71 sEe A+ "g8rt Qlth
20209~20214, 299 A5 75 B9l A5 Y=
AlolE dor|ut ollE WAL 383l A
GAE, At 58, AT BAS 37 S
St 3 WSt PHiE, 9E T dASolEE &

20
i o

AF=AlE BN Tk AFHQ] Juis> Al
& EEHe] A7|de] fAlske 719 widel SRt

4 5FHEY 271l AHiske Al71el FHiEel
A=} g2 ook, Al7go] Hie- Fot AJEiolA
S AR TAREOIA 4= AJZE Afo] EAYSHH Aol
A ofghEn:. Eet, A7l AlFe MEA H
Moz FZols Aoz Wt olfie JHlE
WA AT EF2]skH, FoF FsAl A7 I
d ARbdel] w} gERi.

Aot Z=2 719 HRoM HEF R 7IRE HES
4 %= 850hPa g 52 tiA= FEsolA &
A(110%~230%), 11~28kt& HAh E3E 249
G52 07/259] AAIRE AMOSe] Hehh= 3] u
% 7haFo, Sz 07/25 5 wiES Holal
AHo® 10kt 23S UERH7]: Q. of=et i
T AT FAET A5 dEAlof7t Aai, uiF
23, 252 ¥4 5 23 oo] ekt

SEOE(TAF) Ex= HA7VSBS(METAR) A4
3ol AB9 FFol fle= A, FA, &, Fee2 Eol
G2t o] vie2 AA| F3o] AF2 IFE Lot &
FEE 20| S0l A mefsior gt ol 9
A= AT A=EeE Zo] AFL71E, 850hPa HiE
FH AL 10m ASF 52 E8ste] HEE= 7
T YAIH R Hof Qi oHet Y[R =E FF
109714 dl5k 7Fsdsh7] mi2ell ARl diH]E 8ol
SHA gt

2 AFE vieR AFIAsglAe] FuiEel
A 773 I 9F= AR B, diviedezA &
SAH] o e, deEAle] =58 5l 4
Q3} X~ olo 7}—]\0]14.

S, A=Al deld LAk ol dishA
719 gy} F57] 5 FHeE dAFsideod o
<GSR Fe sYotel JuiEe] AAE Eot B
2 2195kl wsich

o
ol

i)
&
rr
paus
eI

£ Q7 upEigleEg FutoR 271, nelslge
2 SYUL. ohed FEWEY AR dolE]
3 gRLEBE 71SALAIY] MRS vt S9E A
TAHTHRS-2021-KA16337312882086980103.

References

1. Koo, D. Y., Park, J. S., Kang, H. Y., Park, H.
N., and Shin, S. Y., “Development of Guid-
ance for the Notification of Wind Shear
Alerts”, Jeju Airport Weather Office, 2008,
p.6,10,13, pp.16-17, p.19,23.

2. Park, J. K., and Choi, Y. J., “The Study Of
Low Level Wind Shear Used LLWAS’, Meteoro-
logical Research Institute, 2009, p.38,51,61.

3. Lee, M. G., Song, G. H., Lim, J. Y., Choi, U.
S., Kim, H. W., and Ko, J. W., “2012 Aero-
nautical Meteorology Field Study: 9. Guid-
ance Study for the Efficient Production of
Wind Shear Alerts”, Aviation Meteorological
Office, 2013, p.99.

4. Cho, J. H, and Baik, H. J, “A study on the
characteristics of low-level wind shear at
Jeju International Airport from go-around
flight perspective”, Journal of the Korean
Society for Aviation and Aeronautics, 29(1),
2021, pp.1-7.

5. Cho, J. H, “An empirical study on the
correlation between low-level wind shear
and aircraft go-around at Jeju International
Airport”, Ph.D. Thesis, Korea Aerospace Uni-
versity, Goyang-City, Gyeonggi-do, Korea,
Aug 2022.

6. Chan, P. W., “Observation and Numerical
Simulation of Vortex/Wave Shedding for
Terrain-Disrupted Airflow at Hong Kong
International Airport during Typhoon Nesat
in 20117, Meteorological Appllications 21,
Wiley Online Library, 2014, p.520.

7. Li, L., Chan, P. W., Zhang, L. J, and Mao, H.,
“Numerical simulation of terrain-induced vortex/
wave shedding at the Hong Kong International



102

Vol. 31, No. 3, Sep. 2023

Airport”, Meteorologische Zeitschrift, 22(3),
Gebr “"tder Borntraeger, 2013, pp.325-326.

. Feng, C., Haorong, P., Pak-wai, C., and
Xiaoqing, Z., ‘Low-level wind effects on the
glide paths of the north runway of HKIA: A
wind tunnel study”, Building and Environment,
164, 2019, pp.1-8.

. Louis, K. S., Tse, Y. G., and Larry Li, K. B,,
“RANS Simulations of Terrain-Disrupted Tur-
Bulent Airflow at Hong Kong International
Airport”, Computers and Mathematics with

Applications, 81, Elsevier, 2021, p.755.

10. Yoshino, K., “Low-level wind shear induced

11.

by horizontal roll vortices at Narita Inter-
national Airport, Japan’, Journal of the
Meteorological Society of Japan, 97(2),
2019, pp.419-420.

Caiyan, L., Kaijun, Z., Xintao, C., Sheng, L.,
Junjie, W., and Wei, Z., “Overview of low-
level wind shear characteristics over Chinese
Mainland’, 2021, 12, 628,
pp.16-18.

Atmosphere



