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Characteristics of Bidirectional Tailwinds at Jeju International Airport

based on LLWAS Observations
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ABSTRACT

This study investigates the characteristics of bidirectional tailwinds at Jeju International
Airport using 10-s wind observations from the Low-Level Wind shear Alert System (LLWAS). A
bidirectional tailwind was defined as a convergent wind structure in which tailwind
components from both ends of runway 07/25 flow toward each other. Based on this definition,
bidirectional tailwinds were detected using 14 LLWAS sensor pairs representing wind
differences between the western and eastern sides along the runway direction. A total of 133
bidirectional tailwind events were identified in 2024 by applying duration and merging criteria
to the 10-s detection data. The occurrence frequency was highest in July and was concentrated
in the afternoon, with relatively high frequencies in sensor pairs including the eastern LLWAS
sensor #3. Representative cases showed different spatial patterns, including eastward, westward,
and stationary types, under different low-level inflow conditions and surface wind distributions
around the airport. These results provide a basis for understanding bidirectional tailwind
structures at Jeju International Airport.
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Fig. 1. Locations of LLWAS sensors, runways, low-level wind-shear alert areas, and major AWS

stations around Jeju International Airport. Orange circles indicate LLWAS sensors #1-#11, and
black lines represent the runway location and the low-level wind—shear alert areas within 1-3 NM
from the runway ends as defined by LLWAS. Red circles indicate the AWS stations used in the
representative case analysis: Oedo (863), Jeju Airport (182), and Jeju (184)

Table 1.

LLWAS sensor pairs used for bidirectional

tailwind detection and their

three—zone

classification. W, C, and E denote the wes—

tern, central, and eastern runway zones,
respectively
Pair ID Western Eastern Zone
sensor sensor
P01 #9 #10 W
P02 #8 #7 W
P03 #9 #11 W
P04 #10 #11 Y
P05 #8 #1 W
P06 #10 #2 C
Po7 #7 #1 C
P08 #11 #2 C
P09 #7 #4 C
P10 #11 #3 E
P11 #1 #4 E
P12 #1 #3 E
P13 #2 #3 E
P14 #4 #3 E
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Fig. 2. Schematic diagram of the bidirectional tailwind detection criteria. Bidirectional tailwind was

defined when the wind—direction and wind-speed conditions were satisfied for a sensor pair and

the runway-oriented wind-shear intensity, calculated by projecting the wind-vector difference onto
the runway 07/25 direction, was 15 kt or greater
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Fig. 3. Sensitivity of event statistics to the
merging gap used for bidirectional tailwind
event definition. The merging gap of 7200 s
was selected as the final criterion considering
both event purity and event fragmentation
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Fig. 4. Monthly frequency of bidirectional
tailwind occurrence based on 10-s detection
data. Occurrence frequency indicates the
number of 10-s records classified as
bidirectional tailwind
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(a) Monthly-Diurnal Distribution (=15 kt, KST)
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Fig. 5. Characteristics of bidirectional tailwind occurrence based on 10-s detection data. Panel (a)
shows occurrence frequency by hour-month, panels (b) and (c) show occurrence frequency by
month—sensor pair and hour—sensor pair, respectively, and panel (d) shows the maximum
runway-oriented wind-shear intensity by hour-month. Panels (b) and (c) were calculated by
selecting the pair with the largest runway—-oriented wind—shear intensity when multiple pairs
satisfied the bidirectional tailwind criteria at a given 10-s time step. Occurrence frequency
indicates the number of 10-s records classified as bidirectional tailwind, and the y-axis sensor
pairs in (b) and (c) are arranged from west to east along the runway direction from bottom to top
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Table 2. Summary of the four representative bidirectional tailwind cases

Case Event period (KST) Duration (hr) | Purity I\s/[}f:;r/r(rll(at;( Feature

Case 1 | 2024-03-29 09:50 - 11:00 1.17 097 | 315 / 48.4 | Hishest maximum shear under
southwesterly inflow at 925hPa

Case 2 | 2024-07-22 07:13 - 20:12 12.98 0.77 | 225/ 386 Souti‘;“egs’f;lf‘jﬁﬁ T P

Case 3 | 2024-08-05 14:00 - 14:31 0.51 1.00 27.5 / 40.9 Easterly inflow at 925hPa

Case 4 | 2024-04-14 06:23 - 07:00 0.62 0.99 19.1 / 22.2 | Southeasterly inflow at 925hPa
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Fig. 8. Synoptic field and 925hPa low-level inflow for Case 1. (a) Surface weather chart at 12 KST
on 29 March 2024 and (b) LDAPS 925hPa streamline and wind-speed field at the same time
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Fig. 9. AWS wind vectors and LLWAS alert areas for Case 1. (a)-(c) AWS wind vectors at
09:50, 10:30, and 11:00 KST on 29 March 2024, respectively, and (d)—(f) alert areas at the
same times. Yellow areas indicate LLWAS alert areas
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Fig. 10. Synoptic fields and 925hPa low-level inflow for Case 2. (a), (c), and (e) Surface weather
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Fig. 11. AWS wind vectors and LLWAS alert areas for Case 2. (a)~(c) AWS wind vectors at 09:00,
15:00, and 20:10 KST on 22 July 2024, respectively, and (d)—(f) alert areas at the same times.
Yellow areas indicate LLWAS alert areas
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Fig. 12. Synoptic field and 925hPa low-level inflow for Case 3. (a) Surface weather chart at 15
KST on 5 August 2024 and (b) LDAPS 925hPa streamline and wind-speed field at the same time
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Fig. 13. AWS wind vectors and LLWAS alert areas for Case 3. (a)~(b) AWS wind vectors at 14:00
and 14:20 KST on 5 August 2024, respectively, and (c)~(d) alert areas at the same times. Yellow
areas indicate LLWAS alert areas
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on 14 April 2024 and (b) LDAPS 925hPa streamline and wind-speed field at the same time
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Fig. 15. AWS wind vectors and LLWAS alert areas for Case 4. (a) AWS wind vectors at 06:30 KST
on 14 April 2024 and (b) alert areas at the same time. Yellow areas indicate LLWAS alert areas
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