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A STUDY ON THE LOW LEVEL WINDSHEAR
AROUND JEJU INTERNATIONAL AIRPORT

Kun-Do Hong
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Cheju National University

Supervised by professor Seok-Hoon Yoon

Summary

The mechanism of seasonal windshear occurrence at Jeju airport
and the relationship between the strong wind and windshear
advisory and flight cancellation have been investigated using a low
level windshear alert system.

The windshear at Jeju airport occurs most frequently in winter
and progressively less often in spring, summer, and autumn. Months
with the highest occurrence rates are December, January, March,
April, July, and August. The strong wind advisory also occurs most
frequently in winter and progressively less often in spring, summer,

and autumn.
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The longest duration of the strong wind advisory happens in
winter and progressively less long in spring, summer and autumn.
Months with the longest durations are December, January, March,
April, July, and September. The total cases of flight cancellation and
delay due to strong winds and typhoons at Jeju airport are the
highest in January, while the only cancellation cases are the highest
in September and the delay cases are the highest in May.

The characteristics of windshear at Jeju airport differ seasonally
mainly due to the different seasonal wind feature as well as the
topographical effect. It also shows that the most windshears occur in
the strong wind events at Jeju airport. The mechanism of the
seasonal windshear occurrence at Jeju airport can be summarized as
follows.

In winter (December-February), the windshear occurs most
frequently. The windshear occurs due to the abrupt speed change of
northwesterly wind in time as well as the spatial change of wind
speed induced by the terrain around Jeju airport. In spring
(March-May), the windshear, which is strong and frequent, occurs
due to the foehn phenomenon as well as the terrain factor that
modifies strong southerly winds, resulting in converging winds at
Jeju airport. In summer (June-August), the windshear occurs due to
the three major factors; southwesterly winds by foehn phenomenon,
strong winds generated by the local low atmospheric pressure, and
easterly winds by typhoons. In autumn (September-November), the
windshear, which is very rare, occurs due to westerly and northerly

winds by cold fronts as well as the effect of typhoon.
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Fig. 1. Topographic map of Jeju island and Jeju International

airport location.
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Fig. 2. Microburst and vortex ring.(AMO, 2004)

Fig. 3. Effect of a microburst wind.(AMO, 2004)



Fig. 4. Three-dimensional view of windflow around cold/warm
frontal system up to 2,000ft.(ICAO, 1987)
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Fig. 5. Sea breeze front.(ICAO, 1987)



c
Fig. 6. Wind flow around obstacles.(ICAO, 1987)
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Fig. 7. LLWAS data collection system.(AMO, 2004)
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Fig. 8. LLWAS
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Fig. 9. LLWAS system configuration.(AMO, 2004)

Fig. 10 Master station(a) Fig. 11 Master station(b)
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Fig. 12. LLWAS remote station
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Fig. 13. Ribbon display terminal Fig. 14. Display selection devices
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Table 1. Frequency of monthly total and mean of windshear and

microburst (2002 ~2005).

Total Mean
Windshear Windshear
Month Windshear & Windshear &
Microburst Microburst
DEC 47 21 12.3 5.3
JAN 50 24 12.8 5.8
FEB 34 12 8.5 3.0
MAR 41 11 10.0 2.3
APR 39 11 10.5 2.8
MAY 31 13 7.8 3.3
JUN 29 4 7.8 1.3
JUL 42 7 10.8 2.0
AUG 34 11 8.5 3.0
SEP 21 8 5.0 2.0
oCT 16 2 4.3 0.8
NOV 35 10 8.5 2.8
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Table 2.

Frequency of monthly total and mean of strong wind Advisory

and Duration (2002~ 2005).

Strong wind Advisory (day)

Duration (hour)

Month Total Mean Total Mean
DEC 10 2.5 171 17.0
JAN 9 2.3 104 12.0
FEB 3 0.8 15 5.1

MAR 11 2.8 97 3.8
APR 6 1.5 65 11.0
MAY 5 1.3 39 7.8
JUN 5 1.3 42 8.5
JUL 9 2.3 66 7.3
AUG 3 0.8 31 10.0
SEP 5 1.3 31 6.1
oCT 1 0.3 12 12.0
NOV 2 05 15 75
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Fig. 21. Monthly average aircraft canceled and delay (2003 ~2004).

Table 3. Frequency of monthly total and mean of cancel and delay (2003~2004).

CANCEL DELAY
Month Total Mean Total Mean
DEC 43 215 17 85
JAN 111 55.5 45 22.5
FEB 18 9.0 3 1.5
MAR 19 9.5 0 0.0
APR 47 23.5 16 8.0
MAY 27 135 87 43.5
JUN 16 8.0 1 0.5
JUL 43 215 4 2.0
AUG 67 33.5 4 2.0
SEP 179 89.5 8 4.0
OoCT 4 2.0 0 0.0
NOV 1 0.5 0 0.0
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Fig. 27. LLWAS windshear image 09:00(A) 17:06(B) 21. APR., 2004
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Fig. 34. Winter season mimetic diagram case A

Fig. 35. Winter season mimetic diagram case B
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Fig. 36. Spring season mimetic diagram case A

Fig. 37. Spring season mimetic diagram case B
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Fig. 38. Spring season mimetic diagram case C
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Fig. 39. Summer season mimetic diagram case A

Fig. 40. Summer season mimetic diagram case B
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Fig. 41. Autumn season mimetic diagram case A

Fig. 42. Autumn season mimetic diagram case B
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Fig. 43. Surface weather chart 09:00(A) 21:00(B) 9. APR., 2006

Fig. 45. LLWAS windshear image 13:51(A) 14:03(B)9. APR., 2006
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