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A study on local wind of Seogwipo area

during wintertime

Young-Beom Kang

Department of Oceanography
Graduate School of Industry
Cheju National University

Supervised by Professor Suk-Hun Yoon
Summary

In this study, local winds occurrence was studied using the wind
vector of Jeju from Dec 1924 to Feb 2006 to analyze the local winds
especially at Seogwipo in winter season. The data for analysis are the
automatic meteorological observation equipment (ASOS and AWS) in Jeju,
sounding for upper air at Gosan, satellite and radar data.

Generally In Jeju Island, when the NW-ly blows under the effect of
Siberia air mass in winter, cyclonic circulation occurs at Seogwipo and it
frequently makes Karman Vortex in Jejudo south open sea.

The direction of maximum wind speed at Seogwipo in winter season is
SE-SW and it appears 154 days which is 57% of winter. it shows the
weak southerly appears at Seogwipo cause of orographic effect. However,

the NW~NE wind appears about 62~75% in other areas of Jeju.



At Seogwipo, the possibility of synoptic wind occurrence by pressure
system 1s 43%, synoptic wind appears when NW-ly climb up and down
Mt. Halla under the circumstance that there is strong pressure gradient
and cold-air advection and the subsidence inversion layer exists upper
than 1950m which is sea-level elevation of Mt. Halla.

The local winds by topography appears 38% when the pressure gradient
1s somewhat weak and the inversion layer is located under 1950m. The
vorticity appears by Mt. Halla as well as the local winds.

The land and sea breeze appears about 19% and it appears its
circulation during daytime and nighttime throughout Jeju but Seogwipo is
more apparent when the pressure gradient is weak and there is not
meteorological phenomena of meso scale and above.

Therefore, when cP expands its power, there is strong wind at
Seongsanpo(eastern Jeju) and Gosan (western Jeju) as against other
areas. It showed different forms of wind at Jeju(windward side) and
Seogwipo(leeward side). Especially in Seogwipo, wind direction is changed
and wind speed is weaken as well. Local winds of Seogwipo can be
predicted by pressure gradient and the height of the subsidence inversion
layer in Jeju.

Synoptic wind by pressure system maintains its character when NW-ly
climb up and down Mt. Halla under the circumstance that there is strong
pressure gradient and cold—-air advection and the subsidence inversion
layer exists upper than 1950m which is sea-level elevation of Mt. Halla.

However, the local winds appears cause of the vorticity by topography
effect of Mt. Halla when the pressure gradient is somewhat strong and

the inversion layer 1is located under 1950m. At this time, clouds

_Vi_



disappeared and the local winds occurred by topography  effect and
thermal elements like local surface heating.

Namely, the local winds of Seogwipo could be changed its scale and
character by inversion layer in winter season. There is not Karman
Vortex when strong wind blows on the contrary. It shows a feature of
the land and sea breeze at day and night time when he pressure gradient
1s very weak and there is not meteorological phenomena of meso scale
and above. It is more apparent especially in Seogwipo.

Consequently, the local winds of Seogwipo appeares when the inversion
layer 1s lower than Mt. Halla and Karman Vortex occurs as well as the
local winds by topography effect. However, synoptic wind appears when

there is strong wind and the inversion layer was higher than Mt. Halla.

Keywords : Local wind, land and sea breeze, vorticity, Karman vortex
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Fig. 1. Topographical map and location of observation stations in Jeju island.

|L.|



[e)

O
r

[©)

1S
r]I.
2
o
i
)
N
1o,
H>
ru{o
_}L
N
=
td
tt
e
u
ol
£
i
o,
ol
R
%0,
O
Sh—

=

f

BEuwo] 9ot Orlanski(1975)¢] TR IRl oha 37
2000 kmo] A& thiFE(macroscale); 2~2,000 knd M= =3F E(mesoscale);
2 km olsh= WFFRE EFIa Juh(Eav)4dEts], 1999). 1Ela |AF
A2 Ut R vbE diarE el ojste] AR VA= vl EEsi,
TR vhEe A F d]lel &t A mpgholnt, B AgolA = A7 EA
Aol A LA stE T vhEs AnkARl A& wep mAFolet AT
LA ZS WA S ZAFH g ARe HI= Az g2 Yol 93

553 axvgo] AL F oy, dEdoer AFgane Nz A4 A

1. XEdl 2[E FX|3

Ago| o7 FAF) WA A9E kAPl U] A, o 5
W27 abmolt S| etobike S WA Ese] § UQle] W, o e

21
Fotut w A ubES BAAZIY S Abeks de Vel 9st
of EoA= drlaY A4S FATERETE ofF A2 R QA
CheFet Al yrebdth o2 dk g wte] iRl FEje] HEAQ] dARE e
o A7|g B, 5 H FTHY AAREE g 7)Y tFE Sol
(Atkinson, 1981).

Aol g AAXZI FAANA 7

ON
o\
fo
ot
=2
Y
i
o\
rlo
>
o
%
2
X
rlr
off

_5_



2= 717}

s

ol o] A4 o]t}

A g

}

o

|

==

k)

)0
-0
B
)

o}

(adiabatic expansion)

ic}

U g

ul
=

1

OH

o A7l

=
=

3t

o

9

<

= = A
=

A H

AE

A

ol wpgke] A7,

Ho

.

wl
ol

ol
|

"l

3l 7ol A

1
T

ol AL Hith7h H =, vl

o hghel i

o Fol

-
1

, Alddgo=

3t

2 o

|

ol

K

-
1

0]
s

b A7 diA ()= ¥ o

G

o7
o

=
"o

717F § ] vpdEol |2

oL
[¢)

Bt} Ao
b @AHEER 2244 £35 dodA Ak

1 37} Xl
o 1

ks

By

1992).

1]

J|

AHCH S 7 7

0]
=

=3
o

fol Aeol A &

FAol Bl

i o]

9]

oj 7] wjZel

)
=

Ho

Fe] 71 & o)Xt} o]y

S

7]

718ke] Wi Zbet. wheba

o] A7]1 1

Sl

AF

3

7F A

714=kel <]

5ol

-
1



A 7F &g R

o
=

Ay ZF (radiative  cooling) & &

oFzhe] =

1=
=

ol
=
o)

Ho
of

t}(Fig. 2).

1=}

LN

led §F <]
714

1
o

3l ol A

9

-
s

gl

= o]
71 22p7F Al = vl A7) )

—
file)

o

00

7~10kmo|t}. 1%

-
T

_('34

H
=

1S 5~6% Lol
Sk oA WH 20~50kme] AY7tA B, %9

I

o},

N

It} Aol we} o

=
-=©

ok lkm A

1
R

lgeiielg=4



Fig. 2. Mimetic diagram of land and see breeze.
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Table 1. List of observation stations in Jeju island.

Region Station Latitude Longitude Elevation(m) Remark
North  Jeju 33°°30" 39.391"  126° 31" 54.132" 22.0 ASOS
" Yusuam 33° 24" 35.574"  126° 23" 34.671" 429.0 AWS

" Seonheul 33° 27" 30.575"  126° 42" 42.850" 360.0 "
South  Seogwipo  33° 14" 34.214" 126° 34" 02.501" 50.5 ASOS
" Seogwang  33° 17" 06.073" 126° 18" 07.903" 146.0 AWS

" Namwon 33° 16" 47.831"  126° 43" 15.104" 73.0 "
West  Gosan 33° 17" 26.006"  126° 09" 53.357" 7.7 ASOS
" Marado 3STOAC O 7657 =St to= 10, 248" 49.0 AWS

" Hallim 33° 24" 37.816" 126° 16" 02.247" 48.0 "

" Moseulpo ~ 33° 13" 00.047"  126° 14" 59.902" 20.0 "
East  Seongsanpo 33° 23" 00.785" 126° 52" 56.812" 175 ASOS
" Udo 33° 30" 23.467" 126° 57" 12.167" 128.0 AWS

" Gujwa 33° 31" 21.351"  126° 51" 06.739" 40.0 "

" Gasi 33° 21" 13.625"  126° 46" 18.213" 100.0 "

Mt. Halla Eorimok 33° 23" 31.412"  126° 29" 38.771" 970.0 "

" Seongpanak 33° 23" 04.318"  126° 37" 09.802" 750.0 "
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Fig. 3. Monthly mean wind speed.
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Fig. 4. Wind rose of maximum wind in Jeju island for the period

of reference.
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Table 2. Distribution of synoptic wind in Jeju island.

sl ! 12 1 2 A
2003 ~2004 9 8 16 33
2004 ~2005 10 8 12 30
2005~2006 18 16 20 o4
Al 37 32 48 117
Table 3. Distribution of local wind in Seogwipo.
sl ! 12 1 2 A
2003 ~2004 13 14 6 33
2004 ~2005 13 19 10 42
2005~2006 10 12 5 27
Al 36 45 21 102
Table 4. Distribution of land and sea breeze in Seogwipo.
sl ! 12 1 2 A
2003 ~2004 9 9 7 25
2004 ~2005 8 4 6 18
2005~2006 3 3 3 9
Al 20 16 16 92
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Fig. 11. Satellite image with MTSAT-1R 12:00
8. FEB. 2006.
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Fig. 12. Radar image in Jindo Radar Station
12:00 8. FEB. 2006.
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Fig. 14. Surface wind vector in Jeju island 12:00 8. FEB.
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Fig. 16. Surface weather chart of East Asia 09:00 12.
JAN. 2005.

Fig. 17. 500hPa upper air weather chart of East Asia
09:00 12. JAN. 2005.
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Fig. 18. Satellite . image with GOES-9 12:00 12.
JAN. 2005.
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Fig. 19. Radar image in Jindo Radar Station
12:00 12. JAN. 2005.
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Fig. 25. Satellite image with GOES-9 09:00 28. DEC. 2003.
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Fig. 27. Surface wind vector in Jeju island 13:00 28. DEC.
2003.
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Cold Air

Fig. 29. Mimetic diagram of Synoptic wind in Seogwipo area

Cold Air

Fig. 30. Mimetic diagram of local wind in Seogwipo area
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Fig. 31. Mimetic diagram of land breeze in Jeju island

Fig. 32. Mimetic diagram of see breeze in Jeju island
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