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Abstract Low-level wind shear (LLWS) events on glide path at Jeju International Airport
(CJU) are evaluated using the Aircraft Meteorological Data Relay (AMDAR) and Korea Meteo-
rological Administration Post-Processing (KMAPP) with 100 m spatial resolution. LLWS that
occurs in the complex terrains such as Mt. Halla on the Jeju Island affects directly aircraft
approaching to and/or departing from the CJU. For this reason, accurate prediction of LLWS
events is important in the CJU. Therefore, the use of high-resolution Numerical Weather Predic-
tion (NWP)-based forecasts is necessary to cover and resolve these small-scale LLWS events.
The LLWS forecasts based on the KMAPP along the glide paths heading to the CJU is devel-
oped and evaluated using the AMDAR observation data. The KMAPP-LLWS developed in this
paper successfully detected the moderate-or-greater wind shear (strong than 5 knots per 100
feet) occurred on the glide paths at CJU. In particular, this wind shear prediction system showed
better performance than conventional 1-D column-based wind shear forecast.

Key words: Low-level wind shear, Jeju International Airport, Aircraft Meteorological Data
Relay, Korea Meteorological Administration Post-Processing
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Fig. 1. Left: location of Jeju Island, Right: Jeju Island orography and location of Jeju International Airport (CJU).
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Fig. 2. For 2017~19, the average number of soundings with landed (dark bar) and take-off (light bar) aircraft each hour per day.
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Fig. 3. Outline of KMAPP-LLWS.

Table 1. Runway characteristics of Jeju International Airport.

Runway No. Runway direction TDZ elevation Glide angle Longitude of THR Latitude of THR
©) (m) ©) (E) (N)
07 58.46 26.6 3 33.500 126.468
25 238.47 23.6 3 33.515 126.498
(downscaling)E 3 gttt gk 53X XHo tigh = shrgitt. Fdells #3719 ket 2AwS fla ok
d 53t ARE AEdte A ARES vlelds Fe Aol A Eo] SlEd, 2 F ILSE

(Site-Specific Processing System)”} 3 $HgE o] LT}
(NIMS, 2017).
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Table 2. Provisional criteria for wind shear intensity proposed by the Fifth Air Navigation Conference (Montreal, 1967).

Wind shear level Light Moderate Strong Severe
Wind shear scale (/100 ft) Okt <LLWS <5kt 5kt<LLWS <9kt 9kt <LLWS <12kt 12kt <LLWS

33°35'N — - 33°35'N
(a) .
33°30'N — . C) = 33°30'N
33°25'N — - 33°25'N
33°20'N — = 33°20'N
33°15'N — — 33°15'N
33°10'N — — 33°10'N
33°35'N — (b) - 33°35'N
33°30'N — - 33°30'N
33°25'N — - 33°25'N
33°20'N — = 33°20'N
33°15'N — — 33°15'N
33°10'N — — 33°10'N
33°35'N — - 33°35'N
33°30'N — - 33°30'N
33°25'N —| - 33°25'N
33°20'N — - 33°20'N
33°15'N — — 33°15'N
33°10'N — — 33°10'N

126°10'E 126°20'E 126°30'E 126°40'E 126°50'E

Fig. 4. Glide path (black line) and Jeju Island orography. Cross Marker shows Jeju International Airport (CJU) runway. Wind
direction and convergence show the windward and leeward in (a) the south wind, (b) the east wind and (c) the southeast wind.

AN wsk ve A M FE S, e IEE Y KMAPP-LLWSE Z% 100 ft G912 9EA01E 7
BRIt S AR BAE knotd, ol AR & s Bl A thest ol asbad
e feets ARG ol HAL A%t BE 2=7F T2

= RS =), LLWS = [(u, — up)’ + (v — v)* )
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Fig. 5. The weather chart at (a) 1800 UTC on 1 September, 2017, (b) 0000 UTC on 1 October, 2017, (c) 0600 UTC on 1

October, 2017, (d) 1200 UTC on 1 October, 2017.

o714 4% B= L= AFol7h 100 fi)l HFA =]
5 AA-olthFig. 3). A1) 2)91A AlatE F=A]of
A2 Fifth Air Navigation Conference (Montreal, 1967)
oAl ARk =A0] S HE(Table 2)5 A3 <]
3 SF[Fek(light), 57 (moderate), 7 SH(strong), A 3t
(severe)[H2 B/

32 ARRIME U HES Y

AFZAZY SF2 T FFA 2| 2kt o3k
715 o] YA olFEste F¥UIES vigel
HSHAEAOHYE Bol3tA Hr). 53] AlF=A3
07A HFHE(EE 25D °|57 =)0 45 =it
WA YR8 Aol (Fig. 4a-c) Aretoll o]k 7] FH
o] dAT 7kl =u

AF=AFd AFHZAA A=A AHE AH
317] 915l AMDAR AEE AFEFTE 20179 8YH-
B 20193 79714 2359t #=F AMDAR A59]
T, T, A A5 A(1)S ARESIA 9B
e A= om, ArkE EAo] 742 Table 29} H]
W3 A FZHmoderate) T ©l’de] FTAo A 3
7245 Ak AAE AV HL olfe Y3714

sh27)24818] Ui 7] A|307) 33 (2020)

o] WIS &g7] o] XA B Agw] 7] wfio|t).
KMAPPS] T34 nlEA 8 S ALgs|A] AF=A]
g ZAH57A 2] AT o] AlEE A

KMAPP-LLWSO A ol &35t f=A|oj9} E5=2

FOo 2 oS3 ATA|AF HAGoH, o]
25l AMDAR A8olA] Alxkd A=AolE

AREEIT T Sk || E Ao g

B 7} Al ] f1EA]o] BAAQlS EA ST

Y (R FH ol
N ot
o o0&

of
il

47

4.1 Al 24

4.1.1 20174 109 1€ AH

Figure 5= 20179 9€ 309 1800 UTCHH 10€ 1
d 1200 UTC7HA 6AI1ZF 24402 ™ Shitw &
7197 e B o|t) o]d AFFHEE HFEoAM
=gk A 718t FEFo R FAAAY 71| 7F FA
HHAM AFzo| FEAE vige] E3h 1 A3 g
it B A goA 7|77 A, AF=AES F
Zol| Y=EAo)7F HAYYTHFig. 4a). AR ol'g AT
AT = QARG FTHAR0E Hd



WHE A Ao YA DAY A 283

o

Table 3. AMDAR data of aircraft landed at Jeju International Airport and the calculated wind shear values between 0350 UTC
and 0830 UTC on 1 October, 2017.

Tail Time Altitude Longitude Latitude Wind direction Wind speed Wind shear
number (UTC) (ft) (°E) (°N) © (kt) (/100 ft)
0350 2250 33.462 126.375 162 46 5.33
HL7718 0351 1390 33.483 126.423 78 8 1.32
0352 590 33.508 126.467 7 10 -
0516 2120 33.445 126.383 168 58 2.75
HL7599 0517 1160 33.468 126.435 162 32 5.71
0518 340 33.492 126.480 332 15 -
0709 2730 33.435 126.362 177 57 0.68
0710 1720 33.465 126.417 172 52 7.03
HL7402 0711 890 33.488 126.463 19 7 0.65
0712 160 33.508 126.503 336 5 -
0742 2880 33.408 126.347 190 60 1.49
HL7719 0743 1890 33.435 126.400 177 57 1.41
0744 950 33.465 126.452 180 44 6.27
0745 90 33.485 126.497 29 11 -
0827 1850 33.482 126.407 190 59 1.47
HL7716 0828 830 33.508 126.460 184 45 7.29
0829 50 33.532 126.505 61 18 -

®]

Fig. 6. The weather chart at (a) 1200 UTC on 1 May, 2018, (b) 1800 UTC on 1 May, 2018, (c) 0000 UTC on 2 May, 2018, (d)
0600 UTC on 2 May, 2018.

Atmosphere, Vol. 30, No. 3. (2020)
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Table 4. AMDAR data of aircraft landed at Jeju International Airport and the calculated wind shear values between 0204 UTC

and 0207 UTC on 20 May, 2018.

Tail Time Altitude Longitude Latitude Wind direction Wind speed Wind shear
number (UTC) (ft) (°E) ©) (kt) (/100 ft)
0204 2550 33.433 126.360 244 2 5.48
0205 1770 33.455 126.403 95 41 1.11
HL7704 0206 1120 33.472 126.437 89 35 1.85
0207 470 33.488 126.472 91 23 -

Fig. 7. The weather chart at (a) 1800 UTC on 8 April, 2019, (b) 0000 UTC on 9 April, 2019, (¢) 0600 UTC on 9 April, 2019,

(d) 1200 UTC on 9 April, 2019.

25kt o[yt BAlel AP om, o] T d4te] AMDAR
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Table 5. AMDAR data of aircraft landed at Jeju International Airport and the calculated wind shear values between 0806 UTC

and 0808 UTC on 9 April, 2019.

Tail Time Altitude Longitude Latitude Wind direction Wind speed Wind shear
number (UTC) (ft) (°E) °N) ©) (kt) (/100 ft)
0806 1800 33.462 126.408 159 52 6.80
HL7569 0807 980 33.483 126.453 71 22 2.40
0808 230 33.502 126.492 91 37 -
126°15'E  126°20'E  126°25'E  126°30'E  126°35'E  126°40'E
33°36'N 33°36'N
33°34'N 33°34'N
33°32'N 33°32'N
33°30'N 33°30'N
33°28'N 33°28'N
33°26'N 33°26'N
33°24'N 33°24'N
33°22'N 7y /y///yw« 1/ V’:ﬁ‘ 33°22'N
33°20'N 7= /‘ ‘a 33°20'N
126°15'E  126°20'E  126°25'E  126°30'E 126°35'E  126°40'E

0 6 12 18 24

Wind speed (knots)

30

36 42 48 54 60

Fig. 8. Simulated horizontal wind field at the height of 360 m around the Jeju International Airport (CJU) glide path at

0800 UTC on 1 October, 2017.
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Table 55 B %= 980 ft o]3lollA =3 71°-91°, &
& 2237kl FIALEE wigo] #EH 2y
2% 1,800 il B 3 159°, F< 52kl EEEA
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2ol A=Ajo7E AP oM, 1 A7)+ 6.80 kt/100 fi
2 Z7ZH(moderate) SF°|t}.
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4.2.1 20174 109 1€ A
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2 O e sukge] Azl xen, 2017
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Fig. 11. Simulated horizontal wind field at the height of 360 m around the Jeju International Airport (CJU) glide path at

0200 UTC on 20 May, 2018.
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