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(9 &) Characteristics and Two-Dimensional Vertical
| Circulation of the Land and Sea Breeze on
Cheju Island, Korea.
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TINAL REPCRT SUMMARY

Serial Number 893 - 0506 - 010 - ] ;
Project Title Characteristics and Two-Dieensional Vertical Cj.rcuiatiur_l_W

of the Land and Sea Breeze on Cheju Island, Kores.

I
Principal Name Organization Address { Title
Investigator You Keun, Kim Cheju Rational University
Counterpart
Principal
Investigator
1st year 2nd year

Duration & From 198%. 3 To 1990. 2 From To
Amount of ( 2.5 million Won ) { Woo )
Grant Total (2.5 million ¥Won)

Summary of Completed Project

Two studies were done to investigate characteristics of the land and sea
breeze on Cheju Island ard to establish a simulation model for the breeze.
In the first study, characteristics of the land and sea breeze on Cheju
Island were determined on the basis of surface meteorological data collected
from 1977 to 1986. And in the second study, a two dimensional simulation of
the land and sea breeze of Cheju Island were made. The results are summariz-
ed. in the fellowing.

The frequency of the land and sea breeze was highest in Angust followed by
September, October, May and November in descending order. This indicates
that the frequency of the land and sea breeze higher in-fall than in spring,
and lowest in winter. The sea breeze began much earlier than any other re-
gions of Korea all the year round, and it began about 30 minutes earlier and
ended one hour later in the northern coast than in the southern coast of
Cheju Island. Meanwhile the land breeze began about one hour earlier in the
southern coast than ir the northern coast and ended almost at the same time

in both coasts,
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Tne anmua: mean auratlor of tne sex oreezc was about one nour longer in

" the northern coasi thnan 1r tue soutnern coast. but the land breeze showed

an¢ opposite trend. The quration of the ses breeze was longer in summer than
in winter and again the land breeze was opposite. Transition period from the
sez to the iand breeze was relatively long in summer and short in winter,
but transition period from the land to the sea breeze was not different
between seasons. The time for & maximum velocity of the sea breeze came
earlier in the southern coast than in the northern coast, but that of the
land breeze came almost at the same time in both coasts with no seasonal
variations. Monthly mean maximum velocity of the sea breeze was greater than
that of the land breeze.

The sea breeze was much stronger in the Cheju city area than in the Seo-
gulpo area and the land breeze was opposite. The circulation of the sea
breeze took place more distinctly in the area of Seoguipo, whereas that of
the land breeze took place iv the Cheju city area at an insignificant level.

EEY - WORED Land and sea breeze, A simulation model for the breeze

IP:14.49.138.138, 2017-1 1-03-MO
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Table 14. Uccurrence frequency ¢f the duration of the land breeze at Seoguipo
(1877-1986)

Table 15. Freguency distribution of the transition period from the sea breeze
to the land breeze at Cheju (1977-1986)

Table 16. PFreguency distribution of the transition period from the sea breeze
to the land breeze at Seoguipo (1977-1986)

Table 17. Freguency distribution of the transition period from the land breeze
to the sea breeze at Cheju (1977-1988)

Table 18. Frequency distribution of the transitien period from the land breeze
to the sea breeze at Secguipo (1977-1986)

Table 19, Konthly mean maximum vélocity (m/s) of the land and sea breeze on
Cheju Island (1977-1988)

Table 20. PFreguency distribution of the appearance time of the maximum velocity
of the sea breeze at Cheju (1977-1986)

Table 21. Frequency distribution of the appearance time of the maximum velocity
of the sea breeze at Seoguipo (1977-1986)

Table 22. Freguency distribution of the appearance time of the maximum velocity
of the land breeze at Cheju (1977-1986)

Tabie 23. Freguency distributicn of the appearance time of the maximum velocity
of the land hreeze at Seoguipo (1977-1386)

Table 24. Coordinates of each point in Fig.11.[X axis is the. horizontal distan-

ces from the coastline of Cheju (km), and Z axis is the height (m).]
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. Explanation of the I™ coordinate system

Grid points of the non-uniform mesh

. Meridional cross section of Cheju Island (see Table 24 for the coordina-

tes of each point)

. Land and sea breeze systerm on Cheju Island at 0800, 1000 and 1100 LST,
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May 10, 1984

Land and sea breeze system on Cheju Island at 1200, 1300 and 1400 LST,
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Table 1. Occurrence frequency of the sea breeze on Cheju Island (1977-1986).

Month ' J. F. M. A, M. J. J. k. S. 0. N. D. . Total

Year :
1977 | 1 2 3 1 2 0 3 4 5 6 ] 2 29
1978 J 0 2 2 2 2 2 0 3 6 3 0 3 25
1979 ! f 1 3 1 2 0 5 4 2 0 0 3 21
1980 ﬁ 0 3 1 0 3 1 0 2 | 1 3 0 15
15981 ! ] 0 0 0 1 0 4 0 0 0 5 0 L9
1982 ! { 0 1 5 5 1 i 2 L 5 l 4] 22
1983 ! 4 1 2 5 4 ] 0 1 2 ] 3 0 22
1984 ‘ i H B 4 3 ! 2 6 3 0 4 2 22
1385 1 0 0 1 0 f 2 7 5 J ] l 24
1986 3 1 2 4 a 1 5 8 2 8 G 2 14

!
Total Y 19 21 23 25 8 15 37 27 25 22 13 240

- [

Percent. ! 4.6 4.

[du]
B
(8]
ey
—
==
o
=1

2.5 7.8 15.4 11.2 10.8

[a\v)
v}
[ 3
o
o
—
faan)
Ao

Table 2. Occurrence frequency of the land breeze on Cheju Island (1977-1986).

Month | J. F. M. A. b J J. A. S. 0. N. D. ! Totai
Year i ?

|
1377 | 1 4 2 1 9 0 4 2 5 7 0 2 31
1978 0 2 9 3 9 2 D 1 5 1 0 4 23
1979 9 2 3 1 2 0 6 5 3 0 0 5 27
1980 0 41 D 4 1 0 4 ! ! 4 0 20
1981 | 0 0 0 0 2 0 5 g 0 0 4 0 11
1982 | 1 g 1 7 5 L 0 4 2 5 1 0 27
1983 | 5 2 2 5 5 0 0 i 1 0 5 0 26
1984 | 1 0 7 .4 3 1 3 5 4 0 6 2 37
1985 | 0 0 1 0 0 3 8 5 2 0 1 2
1386 2 ! 5 5 3 2 310 1 3 8 2 54
Total 'L 15 23 27 28 724 44 31 28 28 16 292
Percent.{ 3.3 5.3 8.2 25 83 2.5 85 156 11.0 9.2 3.3 5.7 200
33
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Table J. Occurrence frequency of the onset time of the sea breeze at Cheju (1877-1986).

Month J. F. M A A J. AL S. 0. N. D. Total  Percent
Time : :
08 ; 6 13 3 13 3 44 18.3
09 ; 5 13 11 3 5 24 16 9 1 38 36.7
1o | 3 B 12 4 i { 4 ] 13 16 3 73 30.4
11 1 7 3 2 2 4 4 8 a0 12.5
12 ! 1 1 2 4 1.7
13 : 1 { 0.4
14 H 9.0
L5 { 2.0
16 1] 0.4
Total 11 10 20 23 25 & 19 57 28 2 2y 13 241 i0g.n
Mean 10,8 10.5 9. 8.9 §.5 8. 8.4 8.9 9.5 3.9106.310.9 . 9.4
itime)
Table 4. Occurrence frequency of the onset time the sea breeze at Seoguipo(1977-1986).
T ‘ . .
Menth | J. F. M, A, N, J. J. A. 5. 0. N. B, Total  Percent.
Time i ;
| ; :
T K ;
08 | 3 9 2 8 7 2 ] a1 : 12.9
10 ! 1 6 12 7. 3 5 19 9 12 4 ! 78 ‘ 32.5
10 1 3 6 g 2 5 ! 3 g8 12 g 7 6 ! 11 ; 29.6
I i 3 2 2 5 2 2 2 2 4 7 5 J6 ! 15.0
12 ! 2 2 1 1 i 1 t 1 10 ‘ 4.2
13 t 2 2 1 1 1 1 K] 1 12 5.0
14 ] : ] 0.0
15 ! 1 | { 6.4
18 E 1 E 1 ! 0.4
, .
1 N
Total i 11 10 20 23 25 6 18 31 28 26 22 13 ; 240 100.0
Mean 11,1 19.8 10,2 9.5 9.4 8.8 9.2 9.2 10.0 9.8 10.6 10.81 9.8
(time)
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Table 5. Occurrence frequency of the subsidence time of the sea breeze at Cheju (1977-1986:

Month | J. F. M. A, M. J. J. 4. S. Q. N, D.: Total ! Percent.
Tine } . ! !
14 ; ; 0 0.0
L5 [ 1 { l [ 4 1.7
16 ; 2 1 3 1 2 1 1 2 2 4 3 22 ! 9.2
17 ! 3 | L 1 6 | 1 2 4 1 8 7 42 ! 17.5
18 | 4 4 5 5 3 1 3 T 10 10 8 1 61 bo25.4
19 ' 2 3 10 6 1 2 3 12 5 60 L 23,90
20 L 4 b 1 4 12 1 i a0 12.5
2i 1 ! 4 2 1 ! 3.7
22 ! { L 3 1 : i 9 3.7
23 ! 2 3 £.2
Total | 11 20 23 2% 6 13 3T 28 25 22 [ N § RN I
Nean o 17.6 17.7 18.3 12,0 18.6 18,7 13.9 19.3 18.5 18.¢ 17.3 156.9: 18.4

itime: | i

Table 6. Occurrence frequency of the subsidence time of the sea breeze at Seoguipo(1377-1398
|

1 i
Month | J. F, M. A. M. J. J. A, S. 0. N, D.| Total | Percent.
Time [ - 5 i
| ! |
I T I
13 ! 1 ! 1 0.4
14 i 1 1 i 1 3 1.2
15 | 1 1 1 1 t 2 3 19 ‘ 1.2
16 | 1 2 1 1 1 1 3 1 10 1 2 30 ' 12.5
17 | & 4 4 J 3 1 2 4 8 8 g T | 59 | 24.5
18 | 2 4 8 10 12 2 4 10 8 6 4 | 71 i 29.6
19 ] | i 3 6 6 4 13 1 I ] 42 i 17.5
20 | 2 1 7 B | 16 } 6.7
21 ! 2. 2 : 4 1.7
22 f 1 1 1 1 ‘ 4 ‘ 1.7
Total ! 1l 10 20 23 2% B 19 37 28 26 22 i3 ! 240 co 10009
Mean 17,1 17.4 17.6 18.2 18.0 18.5 19.0 18.5 17.9 156.8 16.7 16.5° 17.17
(time)

- - | — e — — IP:14.49.138.138; 2017-11-6309:10:30



Table 7. Qccurrence froquency of the onzot time of the land breeze at Chejun 187 1995
Nonth Jo F. M. A M. 4. J. A, S. 0. N. D.' Total | Percent.
Time ‘ ; |
17 0 0.0
18 1 i 2 2 5 = 10 3.5
19 5 5 1 2 I 3 16 16 B | 55 13.4
29 : 2 5 14 7 5 4 19 3 4 2 62 2..8
2 1 2 4 12 8 ! 4 14 6 2 l 0 55 19.4
22 2 5 2 5 3 T 10 3 1 2 44 id4.1
23 3 4 3 2 T 10 3 4 * 36 12.17
gl t 2 2 5 1 6 3 I [ 1 1 24 8.4
01 2 2 0.7
02 0 0.0
Total I 15 23 27 28 Tooo24 44 33 28 28, 16 294 HRVRE)
¥ean C20.5 20,3 26 21.6 22,4 22,58 21.920.3 19.9 15.2 19.5 21.0
(time) :
| L
Table 8. Cccurrence frequency of the onset time of the land breeze at Seoguipo(1977-1386).
f | |
Month | J. F. X, A, M. J. T A, S. G. N, D.! Total | Percent.
Time ; ;
[ H i
t i I
17 ] 3 t i 4 1.4
18 5 3 2 1 1 1 8 8 8 | 32 I 11.3
19 | 6 8 7 2 3 r 5 13 13 9 4 71 I 25.0
20 { 1 5 13 3 10 4 5 13 9 4 8 3 84 I 28.6
21 | 2 7 3 1 11 17 6 L 48 . 16.9
22 ; 4 7 3 4 3 1 : 22 7.1
23 : i L 2 1 1 | ; 7 2.4
00 | 1 4 2 1 3 1 ! ; 13 4.8
01 F 1 : 1 0.4
02 1 2 } 2 ! 0.7
| i -
Total (11 15 23 27 28 7 24 44 33 28 28 16 ' 284 © 1009
Mean . 19.3 19.2 19.9 Zl.é 21.2 21.1 21,1 20,8 20.0 (8.6 19.2 18.8ﬁ 20.1
(time) ! :
i)
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Table 9. Occurrence frequency of

(1977-1986).

_the subsidence time of the land hreeze at Cheju

T
]

I '
Month | J, F. M. A, M. J. J A. S g. N. D.} Total | Percent.
Time | : ! |
| ! |
| i 1
01 | 1 j 1 | 0.4
02 | i 0 | 0.0
03 ! 1 1 0.4
04 : 1 l : 2 % 0.7
05 ? 2 2 1 i 5 ; 1.8
06 ! -1 5 2 3 3 i 1. g i 16 : 5.6
07 i 2 13 15 3 17 21 3 1 2 83 29.2
08 ; 1 3 14 10 5 1 3 18 17 il 4 2 B9 | 31.3
09 | 4 8 5 2 I 3 15 20 4 62 21.8
10 : 6 J | 1 1 2 2 b 22 | 7.1
11 | 3 L 1 3 } 1.1
12 | | 0 | 0.0
13 ! i 0 | 0.0
14 ! 0 . g.0
{ } |
i | i
Total | 11 15 23 27 28 7 24 44 33 28 28 16 | 284 I 100.0
| i 1
I I i
Mean | | |
(time)> | 9.5 8.7 8,4 7.6 6.8 6.0 7.1 7.3 7.8 8.7 8.8 8.8 | 1.9 ]
| ! |
~ 1~’
Y
Table 10. Occurrence frequency of the subsidence time of the land breeze at Seoguipo
(1977-19886), )
I i |
Month | J. F., M. A, M. J. J A. S 0 N. D.| Total | Percent.
Time i | !
| | |
01 | 1 i 1 0.4
02 | 1 . 1 i 2 | 0.7
03 ; ! 0 | 0.0
04 5 1 ! 1 1 ! 4 | 1.4
05 i 1 2 2 1 | b ! 2.1
06 ] 1 4 3 4 [ 13 | 4.8
07 ! 1 1 12 18 3 12 24 5 1 1 ) 18 o 27.4
08 | 1 4 11 11 4 1 4 15 20 17 14 4 ! 106 I 37.3
03 { 7 11 6 1 1 1 3 5 9 ! 8 | 61 [ 21.5
10 : 2 1 1 3 3 10 | 3.5
Lt 1 1 ' 2 | 0.7
12 0 | g.0
3 0 I 0.0
id I | 7.4
[
Tota. L5 ngo27 w8 T 24 14 33 28 28 1B 284 11009
deam
Cime 3.3 8.7 T3 7.2 7.1 30T 3.9 T 3 1.5 3.8 7.8
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Table [1. Qccurrence frequency of the duration of the sea breeze at Cheju (1877-1986).

: .
Total | Percent,

1
Month fJ. F.o M. A M. J. J. A, S, 0. N. D, |
Duration(h) | ’ : | |
| i |
i i i
2 | | ! 0! 0.0
3 ; = i | 1] 0.4
4 | | 0| 0.0
5 | 2 3 1 5 t 11 4.6
.6 | 4 4 2 4 5 | 19 | 7.8
7 P2 1 1 1 1 3 6 9 2 | 2 | 10.8
8 i1 4 3 3 4 2 2 6 7 5 0 | 37 15.4
g 2 2 10 4 6 2 g 11 9 1 1 | 57 | 23.8
10 1 2 " g 2 1 5 9 6 1 35 | 14.8
11 i 1 4 7 2 9 1 L 25 | 10.4
12 { 2 4 1 2 2 1 1 P13 5.4
13 1 i 1 5 4 RS 4.6
14 i 1 3 1 | 5 | 2.1
H 1 }
l 1 1
Total {11 10 20 23 25 6 18 37 28 26 22 13 | 240 | 100.0
| ul |
i 1
Mean | | |
(duration) | 6.7 7.2 8.5 10.0 10.0 10.2 11.5 10.4 8.0 8.2 7.1 6.0 | 9.0 |
|

Table 12. Occurrence frequency of the duratjon of the sea breeze on Seoguipo(1977-1986).

I
Total | Percent.

T g T
Month | J. F. M. A, M. J. J. A. S. 0. N. D. |
Duration(h) | : | |
1 1 |
| = { |
2 | 1 | L | 0.4
3 | 1] 1] 0.4
4 | 2 L 1 3 3 | 10 | 4.2
5 | 3 2 4 2 3 4 4 1 | 23 | 8.6
b | 1 1 1 2 1 2 1 2 7 3 | 21 | 8.8
) I 3 2 5 3 1 2 2 3 4 9 5 4 | 43 | 17.9
8 | 2 4 5 =3 3 4 5 8 3 3 1 | 47 | 19.6
9 | 4 6 7 1 2 8 B 1 | 36 | 15.9
10 } 5 8 1 5 11 4 1 ! a5 | 14.6
11 | 2 3 4 S 1 | 15 | 6.2
12 | 1 i 1 2 1 | B | 2.5
13 | i 1 I 2 | 0.8
14 ! 0 0.0
| ! |
| 1 |
Total | 11 10 20 23 25 6 19 37 28 26 22 13 | 240 |
] 1 {
T ]
Mean ! ! l
(duration) | 6.0 6.6 7.5 8.7 8.9 9.7 9.6 8.3 7.9 7.2 6.1 5.7 ' 1.9
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Table 13. Occurrence frequency of the duration of the land breeze at Cheju (1977-1986).

Percent

| I 1
Month I J. F. M A. M. J. J. A. S. 0. N. D. | Total |
Duration(h) | ' | !
| i
I ] 1
4 ; 11 o2 | 0.7
5 | | 0 | 0.0
6 | 3 L1 | 5 | 1.8
7 I 3 3 3 4 1 | 14 | 4.9
8 | i 3 3 5 4 B T 1 1 I 33 | 11.6
+9 | 1. 4 6 1 8 13 2 2 1 1| 33 | 13.7
i0 1 4 4 2 1 4 10 Jd 3 3 | 35 | 12.3
11 b2 1 5 7 5 7 10 1 1 L 40 ! 14,1
12 Il 2 7 5 2 2 13 1 1 | 35 | 12.3
13 P2 6 2 1 L ‘ 2 1 ‘8 5 | 31 13.0
14 2 3 1 9 10 [ 25 | 8.8
15 | 3 I L 2 4 | 11 ¢ 3.3
16 [ 1 1 1 1 3 | T | 2.5
17 | 1 | 1 ] 0.4
18 ; {0 | 0.0
| ! i
I ; i [
Total i 11 15 23 27 28 7 24 44 33 28 28 16 | 284 | 100.0
1 | ]
t [ |
Mean | l i
(duration) | 13.0 12.5 11.3 10.0 8.9 7.9 8.5 9.3 11.5 12.8 12.9 13,3 | 10.9 |
]

Y

Table 14. Occurrence frequency of the duratien of the land breeze at Seoguipo(1877-1986).

Eas

] |
| Total | Percent.

.
Month tJ. F. M. A M. J. J. A. S. 0. N. D
Duration(h) ! - i |
| L i
| i i
4 | 1 | 1| 0.3
5 | 4 2 | 2 | 0.7
6 ; 1 1 1 1 ; 4 | 1.4
7 i1 3 4 2 1 2 | 13 | 4.6
8 | 2 2 3 1 1 1 [ 10 | 3.5
9 | 3 5 6 1 3 1 | 19 | 6.7
10 | 1 5 3 3 8 g 5 1 1 i 3 | 12.17
11 ; 1 7 8 1 6 13 4 40 | 1401
12 | 1 1 8 3 2 1 2 10 T 4 4 3 | 48 | 16,2
13 1 7 6 2 2 1 110 9 5 2 | 45 | 15.9
14 | 4 5 2 2 3 8 8 3 | 8 | 12.3
15 P4 2 1 5 g 5 | 25 | 8.8
16 | 1 1 2 1 2 | 7 | 2.5
17 | ! ¢ | 0.0
18 ; { ! 1 0.3
1 f —~
Total 11 15 23 27 28 7T 24 44 33 28 28 16 284 | 100.90
Mean
(duration 13.7 12 3 9.7 10.4 12.1 13.7 13.5 13.9 11.7
39
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- Table 15, Frequency distribution of the transition ﬁeriod from the'gea breeze
to the land breeze at Cheju(1977-1986).

I | 1
Month | J. F. M. A, M, J. J. A, S, 0. N, D. | Total | Percent
Time | | |
} : i i
I { 5 9 7 3 4 12 16 10 6 3 | 72 | 4B.5
2 | 1 1 2 3 7 1 6 6 7 5 6 2 I 47 1 30,0
3 | 1 2 1 4 3 4 1 P L P19 | 12.3
1 | 1 1 1 1 3 1 | 8 | 5.2
5 | 1 1 1 | 3 | 1.9
.6 | : 1 2 2 | 5 3.2
7 ] 1 I 1 8.6
8 i | 0| 0.0
% .‘ i
Total | 4 8 Il “t4 13 3 i16e 28 21 16 15 6 | 155 | 100.0
| | !
I i i
Mean | 1.3 1.8 1.2 2.0 2.5 3.0 2.5 2.5 1.7 1.4 1.9 1.7 2.8 |
1 L= |
Tahle 16. Frequency distribution of the transition period from the sea breeze
to the land breeze at Seoguipo(1977-1986).
3 ] - |
Month | J. F. M. A, M. J. J. A. S. 0. N. D. | Total | Percent.
Time [ | |
l ] f
I | 2 5 3 5 4 6 7 & 7 5 4 | 54 | 34.9
2 | 2 2 4 4 1 2. 8 7 5 5 | 40 | 25.8
3 | 1 1 3 1 2" 4 8, 4 4 4 1 I 34 | 22.0
4 | 1 1 2 1 3 2 3 1 | 14 | 9.0
5 | 1 1 I | 1 | 5 | 3.2
6 | 1 1 f 2 | 1.3
7 I 1 1 ! | 3 | 1.8
8 ! s 1 2 | 3 | 1.9
| L i
1 | I
Total | 4 8 11 14 13 3 16 28 21 16 15 b | 155 | 100.0
3 | |
I ] 1
Mean i 3.0 1.5 3.0 2.3 2.5 4.0 2.4 2.5 2.4 1.8 2.1 2.0 | 2.4 !
A ] .




Table 17 Frequency dlstrlhutxon of the transition period from the land breeze
to the sea breeze at Che ju(1977-1386).

! | T
Month | J. F. M. A. M. J. J. A, S. 0. N. D.| Total| Percent.
Time { E i
t - { f
1 | T 4 9 13 12 2 12 20 12 21 17 7] 135 ! §7.5
2 | 2 5 1 4 T 1 5 10 8 2 1 3 i 55 | 27.5
3 | 1 1 1 1 1 2 ! 7 | 3.5
4 i I 1 1| 3 | 1.5
5 i | g | 0.0
6 | | 0| 0.0
7 [ | g | 0.0
8 | g 0| 0.0
9 ! ! (I 0.0
i H |
H - ! 1
Total | 9 8 17 17 29 4 17 32 - 21 23 20 1Y o280 | 100.0
] | |
] | 1
Mean /! 1.2 1.6 1.5 1.2 1.5 1.8 1.3 1.% 1.% 1.2 1.3 1.5 | 1.4 |
! { § |
Table 18. Frequency distribution of the transition period from the land breeze
to the sea breeze at Seoguipo{1977-1986).
| H ]
Month | J. F. M. A M J. J. A, S§. 0. N. D.i{ Total| Percent.
Time i | |
: | |
1 | 2 5 7 11 7 2 3 15 5 15 8 9 | 85 | 42.5
2 [ ) 2 4 4 6 i g8 10 12 4 9 2 | 63 | 31.5
3 | 4 . 2 1 5 1 'h 4 3 4 2 3 | 30 15.0
4 | 1 2 2 2 4 - 1 1] 13 | 6.5
5 l 1 1 2 A 1 | 5 | 2.5
6 ! 1 ' i 1] 6.5
7 | b | 0| 0.0
8 | 1 1 | 2 | 1.0
9 | 1 ' | 1 | 0.5
| 2 | ]
1 | |
Total I 9 9 17 17 20 4 17 32 21 23 20 1t | 200 | 190.0
| | 1
] ] ]
Mean | 2.8 1.9 2.7 t.6 2,1 1.8 2.5 1.9 2.2 1.5 1.9 2.0 | 2.0 |
L - L 1

Table 19. Monthly mean maximum velocity(m/s) of the land and sea breeze on Cheju Island
(1977-1886),

| 1
| Month | J. F. M. A, M. J. J. A, S. 0. N. DB, | Mean
Breeze | Station | |
t 1 }
Sea i Cheju 3.4 4.1 4,3 4.3 4.2 3.9 4.3 4.6 4.2 4.1 3.8 3.5} 4.1
| Seoguipo : 3.4 5.1 4.7 4.0 3.7 4.3 3.4 4.0 4.0 3.8 4.0 3.5 4.0
1 I
. 1
Land 5 Che ju 3.4 2.3 3 3.2 2.3 3.0 2.7 2.8 3.0 3.6 3.6 3.5 3.2
© Seoguipo 5.5 3.8 3.5 3.8 3 2.9 2.8 2.7 3.4 3.7 3.4 3.3 3.3
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Table 20. Frequency distribution of the appedrance time of the maximum velocity
of the sea breeze at Che ju(1377-1986). _

T 1 i
Month | J. F. M. A. M. J. J. A, S. 0. N. D. | Total | Percent.
Time{LST) ! I !
f t E
09:00-09:59 | 1 1~ 1 I 3 | 1.2
[10:00-10:59 | 2 1 1 2 2 2 | 10 | 4.2
11:00-11:59 | 1 1 2 4 3 2 2 5 2 I 23 | 9.6
12:00-12:59 | 2 4 4- 3 2 1 B 5 5 | 33 | 16.2
13:00-13:59 | 2 g 3 3 1 3 B 6 7 4 6 | 47 | 19.6
14:00-14:59 | 4 1 4 3 3 1 4 4 5 2 2 21 3% | l4.6
15:00-15:59 | 3 3 1 4 3 i 8 5 4 7 2|1 41 | 17.1
16:00-16:59 | 3 1’ 2 5 & 1 2 5 3 1 |29 | 12.1
17:00-17:59 | 1 2 1 2 2 1 1 i 7 4.2
[{8:00-18:59 | 1 1 1| 3 | 1.2
| - i 1
] ) * I I
Total e 10 20 23 25 6 19 37 28 26 22 13 | 240 | 100.¢
| | H
[ | i
Mean{time) | 14.8 13.6 13,3 14.2 14,3 14,8 13.6 14,2 14,1 12,8 13.9 14.3- 14.3 |
. 1 ] |
Table 21. Frequency distribution of the appearance time of the maximum velocity
of the sea breeze at Seoguipo(1977-1386).
1 ] |
Menth | J. F, M. A. M. J. J. A. S. 0. N. D. |} Total | Percent,
Time{LST) [ : | |
I t t
09:00-09:58 | 1., 1 1 | 3 | 1.3
10:00-10:59 | 1 1 1 2 L 1 i 1 | 1 I 3.8
11:00-11:59 | 1 3 4 2 3 2 1,3 1 4 2| 28 | 10.8
12:00-12:58 | 2 2 3 & 5 . 4 3 2 5 6 | 38 |} 15.8
13:00-13:59 | 4 K| 2 6 7 2. 9 B 8 5 5| 57 | 23.8
14:00-14:59 | 2 5 8 5 3 8 10 12 1 6 4 | 65 | 27.1
15:00-15:59 | 1 2 2 1 5 5 4 3 2 | 25 | 10.4
16:00-16:59 | 1 1 1 5 1 3 1 | 13 | 5.4
17:00-17:59 | 1 1 ! 2 | ¢.8
18:00-18:59 | 1 1 | 2 | 0.8
l [ L
1 T 1
Total | 11 10 20 -23 25 6 19 37 28 26 22 13 | 240 | 100.0
+ | i
Mean(time) | [
I ]

13.7 12.4 13.7 13.1 13.2 12.4 13.6 13.5 13.8 13.4 13.8 13.6 13.4
1

o et




Table 22. Frequency distribution of the appearance time of the maximum velocity
of the land breeze at Cheju(1977-1386).

| i |
Month | J. F. M, A, M, J, J. A, S. 0. N. D.| Total | Percent,

Time (LST) | | |

L ! |

. ! [ }
19:00-19:59 | 1] 1| 0.4
20:00-20:59 | ; 1 0.4
21:00-21:59 | 1 | 2 1 2 2 : 9 | 3.2
22:00-22:59 | 2 [ | 1 3 5 1 -1 Poo1s 5.3
23:00-23:59 | 1 2 1 J 2 J 2 2 f 17T 6.0
60;00-00:59 | 1 1 4 2 2 i 4 3 3 3 1} 25 | 8.8
0:1:00-01:59 | 2 5 2 3 5 2 6 6 2 4 3 I |- 41 | 14.4
02:00-02:59 | 2 1 3 6 3 1 5 10 9 2 1 4 | 47 16.5
03:00-03:59 | 4 2 3 5 4 2 8 4 1 3 1| 37 | 13.9
04:00-04:59 | 1 1 4 4 6 5 4 3 4 2 | 34 | 12,0
05:00-05:59 | 2 4 2 6 2 3 | 5 4 P29 | 10.2
06:00-06:59 | 1 2 2 2 2 4 21 15 | 5.3
07:00-07:59 | 1 2 1 I 1 3 1 N 3.5
08:00-08:59 | 3| 3 | 1.0
09:00-08:59 | [ 0 ! 0.0

| | |

T ! i
Total Pl 15 23 27 28 7 24 44 33 28 28 {6 | 284 | 100.0

1 1 |

| R Y | T

Mean(time) | 2.2 .6 2.7 2.0 3.1 3.2 2.4 2.7 1.9 2.8 2.9 3.5] 2.6 |

- * A 1

A
Table 23. Frequency distribution of the appearance time of the maximum velocity
of the land breeze at Seoguipo(1877-1988).
[ \ |
Month | J. B, M. A, M, J. J. A, 8. 0. N. D.i{Total | Percent.

Time (LST) | | |

N 1 | L

i I |
19:00-19:59 | 1 1 | 2 | 0.7
20:00-20:59 | 1 ~1 1 | 3 | 1.1
21:00-21:59 | 1 1 1 1 2 1 2 | 9 | 3.2
22:00-22:59 | 2 2 | 1 1 1 3 1 4 1 I 17 | 6.9
23:00-23:58 | 1 3 1 1 2 2 2 1 10 14 | 5.0
00:00-00:59 | 2 2 5 5 1 3 3 4 2 2] 3 | 10.86
01:60-01:59 | 1 1 1 2 2 4 7 2 2 2 2 ! 26 | 9.1
02:00-02:59 | 2 5 4 6 1 3 8 5 6 3 2 | 45 | 15.8
03:00-03:59 | 1 3 3 5 5 1 7 1 5 5 4 | 46 |} 16.2
04:00-04:59 | 1 4 4 2 68 2 3 6 5 1 9 | 43 | 15.1
05:00-05:53 | 2 i 1 | 4 4 4 1 18 | 6.3
06:00-06:59 | 1 1 4 3 1 l 3 2 3 2 21 | 7.4
07:00-07:59 I 1 1 2 2 7 2.5
08:00-08:59 ! | ! 2 2.7
09:00-09:59 ° i ! 1.3
Total Al s 23 27 28 7 24 4 3y 28 28 A 284 80,9

Meanttimer» 2.0 1.3 2.1 2.0 2.8 2.5 2.2 2.2 2.3 o3 a0l 2.2
" 4
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Table 24, Coordinates-of each point in Fig. 11.[X axis -is the horizontal distances
from the coastline of Cheju(km),and Z axis is the height{m)],

!
coordinate o | coordinate
point X, A | point X , A
1
1
A 0.00, 0| A 5.00, 0
B ° 10.25, 500 | B 10.25, 0
C 14.25, 1,000 | C 14.25, 0
D 16.25, 1,000 | D 16,25, 0
E {50, 1,850 { E 17.508, .0
F 19.50, 1,500 | F 19.50, 0
G 21.25, 1,000 | G 21.29, 0
H 24.50, 500 | H 24.50, 0
I 31.25, 0|
1
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Fig. 2. Annual variation of the monthly mean subsidence time of the sea
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Fig. 3. annual variation of the monthly mean onset time of the land breeze.
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Fig. 5. Annual variation of the monthly mean duration of the sea breeze.
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Fig. 6. Annual variation of the monthly mean duration of the land breeze.
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Fig. 9. Explanation of the 2" coordinate system.

49

- — IP:14.49.138.138, 2017-1+03 09:10:30



l | li,k+1.‘ " +—

az, -

i-1Lk Lk 1k

AZ.,

J ik—1

L AX]-[ A X|

Fig. 10. Grid points of the non—uniform mesh.
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Fig. 11. Meridional cross section of cheju Island(see Table 24
for the coordinetes of each point).
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