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A Study on the Characteristics of Low-Level Wind Shear at Jeju

International Airport from Go-Around Flight Perspective
Jin Ho Cho’, Ho Jong Baik’

ABSTRACT

Low level wind shear, which often occurs at Jeju International Airport, is a phenomenon that
occurs when the topological location and topographical characteristics of Jeju Island are
combined with weather characteristics. Low level wind shears, which are caused by rapid
changes in wind direction and wind speed, pose a threat to aircraft safety and also cause
abnormal situations, such as aircraft go-around, diversion, and cancellation. Many meteo-
rological studies have been conducted on weather patterns, occurrence periods and frequency
of low level wind shears. However, researches related to aircraft operations are limited where
here we study the similarities and differences between strong southwest winds and bidirectional
tailwind type low level wind shears based on aircraft go-around cases at Jeju International
Airport. The results are expected to be used to enhance safety when operating to Jeju
International Airport, which includes pilot training that reflects the characteristics generated by
wind changes, pilot prior notification, providing pilots with latest trends, and increasing extra
fuel.
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Fig. 1. Jeju International Airport location,
topography and wind system
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Table 1. Go-around records and type classification

T AIZtR 3l T
6/29 |19:00~21:00| 12
7/19 |14:00~22:30| 13
7/23 |12:00~17:00
8/2 |11:00~19:00
8/5 [10:00~21:00
8/9 |07:00~18:00
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Table 2. Number of go—arounds by flight altitude

Table 3. Number of go—arounds by flight altitude
in bidirectional tailwind cases
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Table 4. Strong southwest wind cases (wind di-
rection: degrees, wind speed: kt)

ot | % | B | A9Es | 2a3s
6/29 210 28.0 43.3 17.0
7/19 202 18.3 30.1 8.8
7/23 209 20.3 30.6 12.1

Table 5. Bidirectional tailwind cases (wind direc-
tion: degrees, wind speed: kt)

in strong southwest wind cases Ax} | BRg | T3 | Z& | FJUEs | FaEs
~ ~ 07 229 | 12.9 18.8 6.4
B 11?92& 22',(;(;2& A s T |98 | 164 36
6/29 2 3 7 12 8/5 07 186 | 10.0 17.5 5.0
7/19 9 4 0 13 25 161 8.9 16.1 3.6
7/23 2 2 0 4 07 205 | 13.4 22.4 5.8
A 13 9 7 29 8 25 192 | 13.2 21.2 5.8

2) Ao] AAZ A8 57 Y FEE HojFe AHU 7H AH|A

Vol. 29, No. 1, Mar. 2021



Rty

FE7] BPAEE

£ AFIATY A% A=Aolo) 54 A 5

243 B8 2%

Fig. 2= A 9419 @524 3%, 352 99
Zpoll E&TE Aotk dAZo] AU Ak 3U72
*lﬂﬂi 10 E== 202 9919 Bt 3%, 358

ESI90L, GFR 07, 25 FTF 257 9AE 9%
P&, F5e Bl
N, gER Y gl Y st 397>
=it JE3 wigol EtHA R et 54

r°l‘

2 ngy] WEo) Wikge Aok g AR 4
ARIOR A5 210gke Beote] EESHYc. ureh
A oS- e AIZE ) guiehe] Fgo] BRE 07, 25
Y L SIBEE < 4 sl

2 QP WRA A2 i el Fgol
i AS u)S BHHR B, ofe T 2o 7
oA 2ag Josj aglo] Hr). Yo FF
71 ¥ 2% AR 10kio]w], olot g 2319
A AxFoz =7 ofrsf it I 23} 71
7go] TAYRI.

244 ZFMN E0

ol ARG F 50319 B 5 47947} g== 25
vk A 5 Al Fig. 32 473] B9 S0l &
ZF2 25 gto 2 HE 1NM(Nautical Mile, 1,852m)W

ol A AETE 30319] B A AL B YAE E
£3% Aot} 715 O« A S48, Xe &5=2 &

Fig. 3. Lowest altitude positions of go—around
flights within 1 NM from runway thresholds

o wo] AT YN By
Aol Ho] WASRSL HolR Ut B3] %

£ 44 A, PAGoRRE AE Rl 3] 283
71g weeky 44 25 AHolL WEoR WslE
= el Slo s Fo} masia

159 F379 ZEAREE FHEANS B8] W

o xa4 wa gageol 43 A=Aol e
olfsiey] Fad Awt Heh B RS FU
e PN e
Jé QeAlol, 4% SE @4 59 mast uer
1

77}

c}: HH:‘é‘: /\c]—ﬁl-oﬂ -]L_ /\]o]— 'b_cg: ]:ﬂ_q} _}E‘— %__%_
HjZolgl= H 17} Wol A& Aol FERS dt

8/2

Fig. 2. Wind direction and speed by each runway (@ : Runway 07, x :

240, "9

8/9

Runway 25)



245 XY H d45 Y=

Fig. 4= 7% GASY wQl 6¥ 29¢Y 21419 &
F2 opU3f uiE wQl 89 29 124] ZHzte] XA
71% % 850hPa AHE = MZ FARET} ol dS WA
g 5= Qo

AAL7|= 9 850hPa BFEROlA #7]to] AlF
EAZol| x|sked], Eo] gt dAgAl g5t AS
A= Ao} HAIAo] EXL FAGE A7|Yo] AFE B4
Zof| YAJotHA FXIok= HElE Btk E3E 850hPa
vlFo A AFEE 30kt 2349] ZFo] B3 Qlrh
ol XANME BFE 25HF HIAR WH
oF G2 P} BF 39t wWAgo] YehkA =t
A7|%o] BXlote] FAFo] AFoR uiHE A7t
A AT YTAolE doxith

v, @52 F 39 e ATk B4 7]
ol Ril(low), FEE2 =2(high) 7IGAlA LAY
s}, 850hPa HIES 20kt WQIZ 75HA| Qol ket
A e 7IRETE #eE Eot @FRol4 £E%
o wzt WA¥ok= F viE-S Zeota Qict

%, BYS FAEQ A= 0¥ 299AY At
A%< 7157 SRS ol IS 1L, ddides
oFgt 89 292 7|57t St HeE Eof &2
G viE-S FEoke 54 Bk wEkA o
ALzt 850hPa BFFY 59 42 Bl A
ATAo] A 7T 1 5 5T £ Ut

5
B A7E 59 AEE vieg 7%t 9AE Al
I G52 U wfgol g3t AS Y=Ao1Y |A
A3} ol HE FESIAL A2 T EAE =&

73t FAE Aol ot A drAlole EXL
o2t 2ot A, "o FF 202~210%=< HY &
T 230%R] FEAE, FATY 35 Bt 20k, H
30kt ZI}ol= 7Fgo] UEANE ZFotA FLotitt
FHY(2007)2 AgAT EAS FAR o|AY 3t
FAgo] AlFre] Ay EAT Agtoto] PAPsh= A
< & H @40 sty it} & A= £ ¥
A4, A8kt 5ol diste] exos A4t o
a3t fRojgky wasitt B4, WA Al7]E A7)
o] F71Ho2 olssl= Bt shAZ Ity AlET
FaolA AlFe EA41%ol gt A7l A wofl
T AT 5 ok AR, A7) EolAE AR A
719kl 57 EA1Zol YAIStHAl 850hPa HFEAl
AFEE FAE 30~50kte] 35S Helch HA, &
A% o] w7 wiiol Fof TAGlol = AT A&
oA FF A "t

53] 53 Al A48 B9l vhadt 22 AIERI
AIES RIS 5= QIdth A4, B3F 190~220%2]
A AA| vt Bt 30kt, o 40kt 23} A] P
FE % 2,000ft WA go] TSttt =4,
5L FgolA H 20kt, Ho 30kt HlQ B¢ &

= A D= 850hPa HFFg AFL g
6/29
214
8/2
124]

Fig. 4. Surface weather chart, 850hPa wind field

Vol. 29, No. 1, Mar. 2021



ol

d=FT2Fet

-

57 BBRIE B AFIATY A5 ASAold] B4 A7 7

P2 F2 1% 1,000ft oFefoll A wo] BhAgetct. Al
A, GAZo] FErE GF2 259U JIHEY ¥
Ae, =& 1=/ BT ok AFE B
ot UA, B T3] FEA(190~210%), BA1(220
~240%), 121 B 9 X F<40] 30kt HY E
£ 2 F BT 7P 3A A8sh, 33 220
5 AAR st T ol AotA, FA Fold ok
4 oFolA WAske S Bt

3 E52 o #iEe] o3t AF YAl Aot
A k2 FF ALY Higo] gebiks Fztol Bof A
FAET SR SR wEt WSk gict
Fig. 5% 8¢¥ 2¢¥ 124] A4 10me] 53 85 =
Hol3e BdE AFAATTY] E5=2 073 2593
of Fgol ZA Aot Uil S HoErt

wpetba] A2 500ft HvEe] MiwoA F3Fe] &
WS doy|a et F7Fe] Hk= = 07, 25%3F
9] ¥jE9] 37t E= AAE dor|1, F HiE2 U
7} 37koke W AR @xfskal, oRiellE ekeliAlE
TS B

B2 37 71 B4 FBAY =7 EaL =
SAH] SR AE 5ol BEFHoR 2H8s7| ol
53 71200 E AF UEAolE Hds| £
Aol= A7 A& = ek AL B 715 B9t
AFFATT 2S5 ATl B4 242 F37] <&

o 1

AeYolehs WoIA ot Qo & 4 Sk

nm 2 £

£ AFoM = AT dEAoof digt AFAFE 1L
Zstglon, 20201 sHA O ARt HPAEIE

T 77

/
[

]

»' AR
7

|

W

\

»

RS
0

N
\ 1

)
1N
it

\
0
i

Fig. 5. Surface wind model
(2 August, 2020, 12:00pm)

A%t FAZ] ot 733 EFR FEF vl <

T4 2SS

AT Fi= 3% GAE2 ek dor Al
FATFe] FEEEQ Iz 259 o s HIsk=
FB719F duAlo] FHIE 295HA "ot Fo]
$E Hrh 22 HILAESl 2,000ft Welet A=
ol ¥ AY7HA & vIX 1, FHH o R FoiA| oF
< & = 1,000ft HIZ2 FFS = JTHR9
Ae Eo1EA Aok 3T 220% FolA F&o]
3 ) et A% duEAolE govH, ol FFo
240% 7FFe] MEo= WHSkEE AIRZIA] A&EE=
E/d0] Qitt. Algo] Aet A7 |99 9 W= FS-
GAE Fo] Wl gEe] AS Y=A019] FF A
Zto] ZojA| A Hrt. §HH, 52 eF vigol <t
AT ATAol= FE Algo] SAlstHAl F40] 7ot
A] kot G2 FZo|A sk dA] uket WA
gt B k= A2 W2 wolx, & uiE I
2 FZh) st & ozt ekeliR= E4go] Stk

F37] AFDAD AL, &M AT HEA]
o= ¢Hgt A offeE FE 7 Y EA
TS Aot 2] EHS Zdotal glo] T
o] Q= Aot -3t tf-go] "gsirt & A
S5 AAY7E, 850hPa HIEFE © A4S nd
5 YEA0Y 7T 1 /B
sl &5 WAt fAI9s 719

=

2
)
Ao
ook
tlo

]n m Ho
(o}
|
b
)
N
 OlN

o 2 o
A
et
1
)
‘o

o

ARIelE B glo] AB3 YBuSol o Wl o)
2o A7 o Be YT Wask ek

£ A7 8ol xgE AFIATRY A%, AY
22 St 74 B4 A3 ofssi 2L A
A=Al Thet SHE e 91t ALl &
AT 1G-S ueo 2FAoIA Ak o AR
24l 24 AT D IR GRS HHeTL 9
A5A AR B8 5 U Ao g,

ol o\ of
ro

e

1

o fo
i

+on

7l




a1

°F Vol. 29, No. 1, Mar. 2021

References

. Aviation Meteorological Office, “Manual for
Aerodrome Warnings and Wind shear Warn-
ings’, Aviation Meteorological Office, 2020. 6.
. Koo, D. Y., Park, J. S., Kang, H. Y., Park, H.
N., and Shin, S. Y., “Development of guidance
for the notification of wind shear alerts,”
Jeju Airport Weather Office, 2007, pp.1-8.

. Park, J. K. and Choi, Y. J., “The study of low
level wind shear used LLWAS,” Meteorological
Research Institute, 2009. 15., pp.59-62.

. Lee, M. G,, Song, G. H,, Lim, J. Y., Choi, U. S,,
Kim, H. W., and Ko, J. W., “2012 aeronautical
meteorology field study: 9. guidance study for
the efficient production of wind shear alerts,”
Aviation Meteorological Office, 2013, pp.96-
97.

. Kang, H. Y., Lee, H. S., Kim, S. W., and Kim.
B. J.., “A comparative analysis of LLWAS
ALERT data and wind shear alert data at Jeju
International Airport,” Korean Meteorological
Society, Autumn Conference, Busan BEXCO
Convention Hall, Oct. 25-27, 2017, pp.605-
606.

. Min, B. H., Choi, H. W., Kim, G. H., Seok, J.

H., Kim, Y. H., and Ha, J. C., “Forecasts and
verification of low level vertical wind shear
at Jeju International Airport,” 2019 Korean
Meteorological Society Autumn Conference,

Gyeongju Hwabaek Convention Center, Oct.

30-31 & Nov. 1, 2019, pp.1-5.

. Tse, L. K., Guan, Y., and Li, L. K., “RANS

simulations of terrain-disrupted turbulent
airflow at Hong Kong International Airport,”
Computers and Mathematics with Applica-
tions, 81, Elsevier, January 2021, pp. 737-758.

. Lei, L., Chan, P. W., Li-Jie, Z., and Hui M.,

“Numerical simulation of terrain-induced
vortex/wave shedding at the Hong Kong
International Airport”, Meteorologische Zeit-
schrift, 22(3), Gebriider Borntraeger, October
2013, pp.317-327.

. Chan, P. W., “Observation and numerical

simulation of vortex/wave shedding for
terrain-disrupted airflow at Hong Kong Inter-
national Airport during Typhoon Nesat in
2011, METEOROLOGICAL APPLICATIONS
Meteorol. Appl. 21, Wiley Online Library,
2014, pp.512-520.

10. Lee, T. K., “Dictionary of Aerospace Engi-

neering Terms,” Saenyeok Publisher, 2012.



