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Low Level Wind Shear Characteristics and Predictability
at the Jeju International Airport

ABSTRACT

Sudden wind changes at low altitudes pose a significant threat to aircraft operations. In
particular, airports located in regions with complex terrain are susceptible to frequent abrupt
wind variations, affecting aircraft takeoff and landing. To mitigate these risks, Low Level Wind
shear Alert System (LLWAS) have been implemented at airports. This study focuses on
understanding the characteristics of wind shear and developing a prediction model for Jeju
International Airport, which experiences frequent wind shear due to the influence of Halla
Mountain and its surrounding terrain. Using two years of LLWAS data, the study examines the
occurrence patterns of wind shear at Jeju International Airport. Additionally, high-resolution
numerical model is utilized to produce forecasted information on wind shear. Furthermore, a
comparison is made between the predicted wind shear and LLWAS observation data to assess
the prediction performance. The results demonstrate that the prediction model shows high
accuracy in predicting wind shear caused by southerly winds.

Key Words : Terrain(*9), Low Level Wind Shear Alert System(A&E%374174H]), Wind Shear
(393, Jeju International Airport(lIF=A53}), High-Resolution Numerical Model(2Z s 4% 2 d)
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Fig. 1. Location of 11 LLWAS sensors and runway corridors at Jeju International Airport

e 2HA) EFE, 25D'E 250° WO o]FA]
AMgehe D) 8525 ueith. 41 FTHe
WSAFHEZ)2 MBT(Ulo|A2HAE)E H7|%H, 7
T ZEHT viIE()Y &= knot® 7|9t A8
e 74 F29 F¥F WY FYoZ RWY,
IMD, 2MD, 3MD, 1MF, 2MF, 3MF& ¥7|€t}
IMDOA 1M EF2HE9 A"E, De &%
(Departure)& 9Jmjgttt. of7]A M sfe(1sfi2}= <
1,852mye %ot o 37 ®718 4 Ytk
IMFollA F= #&8(Final approach)& Ju|3it}

2.2 NE8HS HSHA

ASEHE dEAAE Ide D SR
£ ol&sto] SIS dSshr] sl L= Sl ARSE
EL SV dTekolA 5T AT FEAASE
AR AREA|IA(KMAP, Korea Meteorological
Administration Post-processing)® ¥=7]44ol A
gt S4j2] AZEL o]l NS 7] X(UKPP,
United Kingdom Post Processing)oll 1 7|5+ &
I QItHMin et al., 2020; Seok et al., 2020). A7t
e 1A7E, B0 dEs 100mo|th JPAs=
AF=AEF LLWAS Ao)| sigst= AR A/t
AR, vE FE0I0th S-S AP 2213 A

olofA &2 Higko| HPol= HiE AAEQl FF
(headwind)2] WH3}= AXHED 4719 EzHEz
RWY25& 137H, RWY072> 1770, RWY132 37K,
RWY312 11709] o] it} 2 S22 2|dighal 2|
$4kS oA O o] FHE A1 719 £15knotE
Yo A1 pho= Holsl, o] 12 g7t H
ot FHEE 2 2ok AFE guiRitt FHE
d&AEE 00, 06, 12, 18 UTC(Universal Time
Coordinated)oll & 43] AL 48A17H71A] A &H
th &9 AFIATY &= 94 79 87 99
0|1 &8 A= FHT WAATY ¢ FToltt

m. &

3.1 ¢S 2y S

Fig. 2= 20209058 202187k4] LLWASOIA &
25 FHE A3ee ¥d wEolth 202092
171,6543J°]1 202192 154,7543]2 202045
20219744 FHE AA35E F 326,40830|tt. &
HE A1 79(49,3103]; 15.1%), 69(38,5923];
11.8%), 89(35,3213]; 10.8%), 49(32,2363]; 9.9%),
59(30,0943]; 9.2%)=0 = 712} wgrom 109(1,240
3]: 0.4%)°l 7% At Az 2ol YAV HiE



A=Y E LN

AZIATY ASFUE B 54 2 oS 45 53

<
g
3
= 30,000
5 m2021
2 20,000 12020
3 10,000 I
0 -

1 2 3 45 6 7 8 9 101112
Month

Fig. 2. Monthly variation of wind shear alert
between 2020 and 2021

o] A5 WA¥stl ERjHF7|t 7PIAEOlA
7Ol P W= o5 A7|Yo] F71HeE Fafst
= Boll F830] go| TStk

Fig. 32 €524 gGHE S5 gk Tezo]
o AFE=AlE e A FE5F= RWY07, RWY25)
o} HZEFZ(RWY13, RWY3DZE U & . 39
B2 07A/25D(135,6508]; 41.6%), 25A/07D(105,930
3], 33.4%)°l4 A5 WAL, 13A/31D(14,3283];
4.4%) G204 BIx7} 7P Wokt

Fig. 4= SWHF 31359 AP RExolth. 33
T At &2 AZHHE 13 KST(Korea Standard
Time)FE 16 KST Atololl 100,6203]2 A4 13
F F 31%E AR oo ZE A=
Az} gAsi7E 04 KSTO| 7P Wobdoh 3t

80,000
70,000
60,000

50,000
40,000
30,000
20,000
10,000
B [ |

07A 25D 25A 07D 13A 31D 31A 13D
Runway corridor

Number of LLWAS alert

Fig. 3. Number of LLWAS alert by runway corridor

30,000
25,000

20,000

15,000
e | | | | | |
’ |
0 | | I | | | | I |
0 3 6 12 15 18 2

9
Hour (KST)

Fig. 4. Number of LLWAS alert
by hour of day in KST

Number of LLWAS alert

[
°
1=
-3

(09~18 KST)oll & 201,73632 AA| 5 61%= ot
Hoh F7ho] FHE el 552 & 4 ok
HHE Ao UE F8F Fu3eE B, +20knot
(128,236%); 39.3%)7F 78 &%(Fig. 5), 8(265,944
3] 81.5%)°] HE(60,4163]; 18.5%)= Tt &= LrERsiTh

o 1545871 918l 202095€ 202137}
A 29zt FHE CE et AF=AEF LLWASS]

O>~
(R
;
o
(@)
Q
[\e]
(O8]
)
o
>,
)
N
>
U
it
>
P
_?l'.
)
A
=
.
i
o
=

% 603)(10%) oV 8ot o slid Altell Hat
WA 202 sttt Bk F9E HAY SHE
BIE 5510 H AFe Ao skl A (D~(3)2
Table 2% ©|-&sto] ©X|9IEE(POD, Probability Of
Detection), 273E-8(FAR, False Alarm Ratio), Y74
4JZA1SX(CSI, Critical Success Index)& AF&ESI)

POD = Af_ c 1
FAR = — o 2)
CsI = ﬁgﬂc (3)
140,000
£ 120000

100,000

80,000
60,000
40,000
20,000 I I I
0 _ i_

-40 -35 -30 -25 -20 -15 +15 +20 +25 +30 +35 +40
Intensity of wind shear (knot)
Fig. 5. Distribution of the intensity
of wind shear alert

Number of LLWAS alel

Table 2. The 2x2 contingency table

Event observed

Yes No

Event Yes A (hits) B (false alarms)

forecast | No

C (misses) | D (correct negatives)
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Table 3. The probability of detection (POD), false
alarm ratio (FAR) and critical success
index (CSI) for four seasons

Spring | Summer | Autumn | Winter | Total
POD 0.50 0.49 0.21 0.06 | 0.35
FAR 0.17 0.27 0.38 0.60 | 0.27
CSI 0.45 0.42 0.19 0.06 | 0.31
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Table 4. The contingency table for a) spring, b) summer, ¢) autumn and d) winter

a) Spring(MAM)

b) Summer(JJA)

Event Observed Event Observed
Yes No Yes No
Hit False Hit False
Yes Yes
Event 19 4 Event 27 10
Forecast Miss C.N Forecast Miss C.N
No No
19 142 28 119
¢) Autumn(SON) d) Winter(DJF)
Event Observed Event Observed
Yes No Yes No
Hit False Hit False
Yes Yes
Event 5 3 Event 2 3
Forecast Miss C.N Forecast Miss C.N
No No
19 155 31 145
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