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ABSTRACT

In aviation meteorology, the low level wind shear is defined as a sudden change of head wind
below 1600 feet that can affect the departing and landing of the aircraft. Jeju International
Airport is an area where low level wind shear is frequently occurred by Mt. Halla. Forecasting of
such wind shear would be useful in providing early warnings to aircraft. In this study, we
investigated the performance of statistical downscaling model, called Korea Meteorological
Administration Post-processing (KMAP) with a 100 m resolution in forecasting wind shear by
the complex terrain. The wind shear forecasts was produced by calculating the wind
differences between stations aligned with the runways. Two typical wind shear cases caused by
complex terrain are validated by comparing to Low Level Wind Shear Alert System (LLWAS).
This has been shown to have a good performance for describing air currents caused by terrain.

Key Words : Wind Shear(3¥3), Jeju International Airport(AIF=A53}), Korea Meteorological
Adminstration Post-Processing(alae FEAASE £=X|21& A=AA), Low Level Wind Shear Alert
System(ASFH-3H17H])
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A&, LIDAR(Light Detection And Ranging)?}t €
cuaadsE olgste] gHE WAURS Hel,
SR B E O] A&7 Fs/dol ol AFotgrt. Keller
et al.(2015)2 vl=r dHIAIZ G4 TS =5
ot 57| Akaol el 250 m SFES] SA|ofE
g2 sk, I E Leo] FoHtE Rojsto] H]
S8t AlLE e 4= lokal Astint. Nechaj et
al.(2019)2 &=2Hp7lote] Eete|&etB A Fg oAl
TS FHE AHIE DAYUER U1l LIDARS

o83t FX|9| o]} A Hsh Hrgstait.
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Sk FRFol tisto] Al EAstal LIDARE ©l-&%F
G274 3tk Wong et al.(2013)2 153 =
SR HEAS Fdste] siFat A g s AYE
S AHE A9ty Bdsdke] Yo R oiF
o o3t +HAYZ & HOoIANt 7ol Easith
1 A5t Carruthers et al.(2014)2 T&=Aa
€} FLOWSTAR EEZ o] g3t A g o] 9
St AEAE SHAAZIeE 2OIF 4= okl sh9ict
Tse et al.(2014) 2o 23t 2719] Eh(go-around)
AHE £4513 TDWR(Terminal Doppler Weather
Radar)& o83t U749 A9} d&nde] Z
8730 tis A5t

TEARE o83 FHEY EAGC IF A=
Hon and Chan(2014)2 5709 @uiA7I ARl
sl iRt AAISH L} AFHSARR oo a4t
&2 ot ol T3] WEAES} Bluste] A3
FAEE AESIY o™ Chan(2017)2 S3=A53
ofl 4 Y3 30 knot o1 ATt FHF At £
& FARBIYLE Tse et al.(2019)02 TDWRE o|&3t
of A A7I%doll oJet wlo|AZHAES BX|ef 11
E4o] tiafiAl A5ttt Chan and Li(2020)2 %
FHATZNA 4709 GeiA7Idel 9t HE T
AHEE ABEAE, LIDAR, TDWRE o|&3lo] &
A5teict.

FHHE AR A EREES AARE AR
Chan(2014a)2 20099 2] ol&A] ¥HA¥gt tail
strikeo] ™isfl LIDAR #A|et =X|cH =] oZ7}
5730l tis Asta JEA=NA BAISHA] £3t &
HEZ LIDAROA &R &= Qllom FX|dHEE
2 Gust 52304 d&5715d< ERIsklal, Chan
(2014b)2 &F=ABFoNA dhA7Ig o3t &7
B2 AHE B9 50 m siEe] sAdEEERE A
FHo= moRto 2 GHEY A&57ts/dS ANXst
%} Chan and Hon(2016)2 E3=A5&olA TDWR,
LIDAR, Aviation Model(200m 34 %=)S o851
FHE AdSAAHES THE0] olE Aokl vlo|aEH
2AE ARE AZ0R Kokl Hrksllor, HON(2020)
2 Aviation Modelo tis] 24 &<t SE=AEF9
FHE 5852 SAZLE Brlsirt.

AF=AE RS et 9 AP IR +
o] A ARt AlF=AlE T fFARE 2124
245 7 F3FA5FE TDWR 24, fExza}
2 24y, LIDAR 24, S0l 549 S¥F HAR
HIE Efshl QAT AlFESAlEdols LLWAS(Low
Level Wind Shear Alert System) 14-o]ct. LLWAS
= FHSS AARIeE FX5P|o] S¥F FEE £
710l AlBskA] sk AZE Qlo FHE dSo] 2
a3t Aol E3F Rt 2R FHES S5
feiA= 1.5 km SIS 713 A D (Local
Data Assimilation and Prediction System, LDAPS)
B AT Qlo] I pA|oE o] H sttt

2 AolA= APl ot FHEe T &5 ¢
3 AF=tAlEgol Ax= LLWASS] gire}Eg 245}
I A oERES olgslo] ASHHE SAAE T
S5I5ie). A E R Ee. 7| daekelolA &gstal
Ve AW AR AR AREAA(Korea
Meteorological Administration Post-processing,
KMAP)E AREsISith. 183l AlF=AlsgdolA @&
ol ot FHE ARIE BAskaL AS27et Blalst
ek

2.1 LLWAS

LLWASE &5 30| 3F35AE HAlstq &
=2 QT AZolA TASH= FHET 9 ulo]aZHA
EE "Aotal BAsto] o] - 25 gRg7]o] R
E54E Aol AlFohs AlAElel LLWASE &
FEE SHOE HAEH] = WS} FASA
AAE ZAFE AAA YA (remote station)2F A&
9] =7, B4, AEIAYS Aok FA 2P (master
station) 40} St FAAEIAE EF2 F
Ho g 1147} A3 AFIAlSTS & 419 &=
(RWY25, RWY07, RWY13, RWY31)7} 9IckFig. 1).
&Gl 3719 AAolA HAlsHs 23319 olF
MRS E46Ke 255 FFBEA(WMI-703, Vaisala)
2 = &0l 15~40 mo|tiTable 1). FA2AA]
= 47t9] dAA2 AR oA v 10z2mkt =39 vt
RS B4t o2 I S5 YWHHE 3
Sf2)(nautical mile)7}A] FHFOIL Hlo|AZHAE
A AR HBE sho] BET S A gtk 1 9fgle
9F 1,852 me]t}.
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Table 1. Topographical information of each 11 LLWAS sensors around the Jeju International Airport

Sensor WGS 84 latitude | WGS 84 longitude UTM easting UTM northing Height
1 33°30'18" 126°29'33.40" 267084.4 3710088 40m
2 33°31'8.8" 126°29'39.90" 267289.9 3711649 24m
3 33°31'58.7" 126°32'28.40" 271674.6 3713082 18 m
4 33°30'51.3" 126°30'58.30" 269300.1 3711061 40m
5 33°29'35.9" 126°32'27.10" 271536.7 3708684 33m
6 33°29'30.1" 126°30'55.30" 209162.8 3708561 36m
7 33°29'38.1" 126°28'7.10" 264826.9 3708913 33m
8 33°28'50.7" 126°27'6.20" 263219.1 3707491 43m
9 33°29'11" 126°26'18.00" 261990.1 3708147 36 m
10 33°29'59.17" 126°27'18.56" 263589.9 3709593 31m
11 33°30'30.5" 126°28'29.20" 265436.7 3710513 24m

Fig. 1. Location of 11 LLWAS sensors around
the Jeju International Airport

LLWASe Aitsl= 398 4E HE= Runway
location, Alert, Gain+/Loss-, Event Pos., Direction,
SpeedZ & 67}A]°|tiFig. 2). Runway location2
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07A W3A 20+ IMF 290 6
070 WSA 20+ RWY 30 19
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258 WS4 20+ RWY 0 13
25D WS4 2+ RWY 230 3
314 80 14
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Fig. 2. Wind shear alerts information from LLWAS
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LERATE

2.2 D= F2YME XXtz MEHA

YT RS FAAE AREAIAI(Korea
Meteorological Administration Post-processing,
KMAP)= = 71dTetlolA 53t AR A=A
A=, d= 71370NA NIt F42] AZELe|Ql
BAASH oj7]R|(United Kingdom Post Processing)
o 1 7|8k& T2 9t} 1.5km 8 =L =X
AEEH(LDAPS)S] #4 - ASAtR Al ABARE
g H2E A, A% Wi As3d AR A" Y
gl AgEo] itk ERt g g EIRL 6750(54)
x 6900(g+5) AARE o|FolA glom AZXZL of
3 km A=7HA] 297] SO & FAH Ut} 584

= 712, 719, BFE/gE(u, v)olaL 147, 100 m]
AB =S 7HAAL o 9 43)(00, 06, 12, 18
UTC) AAt=l 48A1% dl&AtmE Ear AtKSeok
et al., 2020).
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m. 2 o Loss or gain=(up-uy) XDir_X(rwy)+Hv,-v1) X Dir_Y(rwy)

3.1 KMAP 7[8t HESZHE OISHA APIN w, w v, v 2 A B4 BAGE
o FEEEoIH, Dll‘_X(rwy)Sl]- Dir_Y(rwy)= 2zt &

KMAP 71t AFTAE ASAAE S22 A 200 yepgpoleiTable 2. Aol AHg5Rs A3
A pARD ASARS offStd FHES A o) gur Table 300 Vet 4o gRaER
Z517] 95 pE|glet. AMES mEe ow H\:ﬂo]— RWY25= 1371 RWYO7S 1771 RWY13S 371,
TIE FRAASE SRR AEJAKMAPE A RWY31<S 117]9] o] 9t} 7+ S=ada 7% =
A HREE AISAES ARSI AISAtEE KMAPT ooy Al RS Joss2 T4 1 o] BEE Aw
U514 00, 06, 12, 18 UTCO] ¥ 43] A=Al 48 71291 +7.5ms"! (£15 knot) o]Alo]H #A® Fojo
17} AqESA=E G Utk AS5IYHE AFFATT 2 Aojgln o] AL §kuy|7} et FWES X

A u}

1
3 2 2931 AHo= AHEnt,

g3e 9 F 127) 990l dEesE FUE
'%FL%‘ 2 Zroleh,

HHEE d5317] Ash AF=AEE LLWASO] 4]
|5 gaEES ARSI ol—-—7]7} o] . ZEA] uF
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Table 2. The list of runway direction factor

L ulgto] ojgke AlmE7| 93] T=g ulsko] W RWY25 | RWYO7 | RWY13 | RWY31
of= v AJESQ] Xqv(headwmd)— AxksHA =t

lOSS“E‘ 63-50’—7]7]- HT—_‘; H]—ﬂ—o] _g_o] A(}EH ]_1__ gamt DIR_X 0.78 -0.78 -0.877 0.877
FQ S 30T losse gaine th 41 0]89] DIR.Y | 0.625 | -0.625 0.48 -0.48

of Attt

Table 3. The list of parameter for runway oriented loss and gain in the Airport Configuration File (ACF)

RWY25 RWYO07 RWY13 RWY31
# PAIRS ?EHT) PATRS I?SHT) PAIRS %g) PAIRS %ﬁg
1 1 7 |2541] 7 1 | 2541 2 4 | 1942 | 1 11| 1.563
2 1 10 | 328 7 3529 | 11 1 | 1563 | 4 1| 1162
3 1 1 | 1207 | 7 4 493 | 11 4 |a27s | 4 2 | 1942
4 2 7 |35 7 11| 1333 4 11 | 2725
5 2 10 | 4247 | 8 1| 40646 5 1| 4399
6 2 11 | 219 | 8 7 | 2106 5 4 | 3238
7 3 2 | 4477 ] 8 10 | 1388 5 6 | 1825
8 3 4 | 3076 | 8 11 | 3.439 6 1| 2575
9 4 1 | 238 | 9 7 | 2832 6 2 | 3355
0| 4 2 | 1401 | 9 10 | 2114 6 4 | 1413
11| 4 7 493 | 9 11| 4165 6 11| 4138
12 | 4 11 | 3597 | 10 1| 3.258
13 | 11 7 | 1333 | 10 2 | 4247
14 10 11 | 2051
15 11 1| 1207
16 11 2.196
17 11 4 | 3597
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Fig. 3. The surface weather chart at 1500 KST
on 30 April 2020
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Fig. 4. Surface wind measurements at 1600
KST on 30 April 2020
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Fig. 5. The comparison of (top) the wind shear
warning information from the LLWAS and (bottom)
the forecast of wind shear at the Jeju
International Airport at 1600 KST on 30 April 2020
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Fig. 7. Surface wind measurements at 0600
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shear warning information from the LLWAS
and (bottom) the forecast of wind shear at
the Jeju International Airport at 0600 KST on

9 May 2020
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