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A Study on the Characteristics of Sea Breeze over Jeju Island

Byung-Sung Choi

Departzent of Construction and Envircnmental Engineering

Graduate School of Industry, Cheju National University

Summary

This study was performed to investigate the characteristics of sea

breeze blew over Jeju Island. For this purpose, the data of surface winds

and weather charts over past 10 years(1991 ~2000) were gathered from the

four meteorological observation stations located near the coastline, From

this analysis of the data, the following results were obtained.

1.

From the past 10 years data, the number of sea breeze occurred at the
northern and southern parts of Jeju Island were higher than those at
the eastern and western parts of Island. The sea breeze frequently blew
during the spring and fall seasons rather than other 5€asons.

The sea breeze was commonly developed between 7:00AM and 11:00AM. The
sea breeze was more frequently developed at the times of 8 for the
spring and summer season, 9 for the fall season, and 10 for the winter
season, respectively.

The duration{persistence} of sea breeze during the day was relatively
different from month to month. Over the entire period of this study,
the sea breeze persisted from 5 hours to 13 hours. Longer the length of
daytime longer the duration of sea breeze at the northern and southern
parts of Island. However this tendency could not be shown at the other
parts of Island,

The sea breeze could be well developed over Jeju lsland when the cold
continental anticyclone expanding to the southern parts of China
continent was modified to migratory anticyclone during winter season,
when the migratory anticyclone was travel ling through the southern

parts of Korean peninsular during spring and fall seasons, and when the

_iv_



North Pacific high was expanded to Korean peninsular and the eye of

typhoon was located at the below of 30°N during the summer season.

In this study, the characteristics of sea breeze occurred at the
eastern part and western part of Jeju Island could not be precisely
investigated due to the geographical positions of meteorological

observation stations,



5 3
Summary
L A B ettt et e ettt et et e e e bR e e eas e st eae e r e et 1
I O B A M oot eeeeee e ee e e e eeeeeee s st s as s e anennnnaeseessess s eneene et e eenneaneas 3
2.1, 4] AT HAAZNAY BEEE e e 3
2.2, BB ZY BTl T e eanseeaa et e e e e saeenrraen 4
221, FBZF R E DB oot e ee e e et eeeeesessassearse e e en e e cneas 5
2.2.2. B ZFY 71 THH] oo eeteieseaee e e e neeae b b neene e eaneaneseeas )
.03, AITETEOL OB e ees ettt e e re e ett A eaag et e e enas 10
2, BB E O] B ettt aebeenn st e aerneanaen 14
L. AT R R T HE oo eeeeeeteste st stseeve e e e eebesreeereereeesberberbe e seseens 17
3.1, ZIAFEZ R A B R et s et eee s 17
3.2, AT R A B M ettt et ne s 19
3.2.1. AR AL B Tl TG P B I O R E e b TH e eerreeenreentrnerevesaereee 19
3.2.2. 712, U7)E D FIATRIAER oo 21
TV, BT D LB oot et et e v et rat et es e e e e eee e e ebeaesbeaneenes 22
A1, TP BT ettt ar e rs b et eaeesanaesreeresrens 22
4.2 FHZO] AR B A et reena e ene 23
4,21, TG HEAL ATZE. e ettt e aanan s 23
4.2.2 B Zd ALt et et rn e e ereas 27
A, 2.3 B O e ettt saaaeate e s 31
4.2.4, ELA] WE HI7)Z FF A7), 32
A3 AR A oottt este et ettt antents e rerneeaeereenbeerssaatareans 35
431, FAE Y] AFE BA e 35
Vo B B e ——————————ta—————————aameeteiiteesteeteeeeeaare e reeaaaeenees 51



1A &

.

212 el Zof ulelr] WAShE 2R ALFAE FAFolet st
ol#yt FAle K BE, AMEQ HA el Boll 3l xEHo] FUA]
ez uvehts &% Heled ot oy AAAHR £B2 AHe] FA|
7IFE Aste o 4% dUs Pt 53 AFFLE A F-IolHe Wl
|27} siEKEC oA EM 2 2EatE s UYse 2 QY FReBol
th ES TS W sievlol efY LT RE WS HAoUA|7} th7| 25 of
A2 A¥EE= Zeg vl s)pmyct AHEe FI7 o e JMdHHA
‘22| 717t deHo vltleld K22 FI)|7} o] Fdle PAHE wch wbd
of §F& ol xHe] 717} sjeARE o el Wdztx o] AHef F7|7} v}
T2 ol5dle d4d& dirh

ole} 2 WFFZ F/L 2EAZL o] WUHrE HAA | Fo] KFHCTL
Tt AstA Erh4d gzt ZEF 1985). T U o= Lol e
40~50km, SFuls zlgtolA SACE 10ke, T2 HAUEOIE 1y T2
HAE AU Zeg deA ot (PFA]1992). 27]|e] fHFFol AY A2
v AGUEL ¢ F RolM EFL AHEHE AH= o] OEELE
Van Belmmelen{1992)¢] w&2] Bataviaojr] S0 2 #|ilddr} 1 F AeF,
21y, 71y A= F& AN HEFE EHY A WEHF M BE
AlZpZ dF BUFEI b € AlFeE #iuedl, dFES duiz JSe]
ot 100km7}t2] FE3t7x $cka @22 Simpson(1977)e] Rirghu} glct

Feldztol A FFol TY AFE olgwat HEFL9IIE), &g &
U2 (1989), ATz olefy(1989), ¥VF2 ol FH(1990), FAH¥(1992), o
¥ 4(1996) —5-01 ded, AN olefP(1989)2 E¥te] 2BYFHYz2 )FF
TEARA FEGE A7y v} ch oV(1996) = F3 vl SAAMUE F
& B3 HF/EF2 -ﬁ_‘—‘&% st AFE AHE e ¢ d42= A
FE Ade| HF uviglvectorg ol &3t HFFE MHY 47 (BRI
1988). +2} siM& FY FEF R W IR FpoRe] HE AF (HVFE,



1990'd), Jeli M2 T}E FAFEY nigtyo] 23 Hysl= HFE 2o
=] vt ol oyt A7 (U5t o5, 1994) Fo] alr},

We EAIZE GAIHQ o] Rt AAHQ o] FE UMM UL 7| wEA
U EE =4 dof B4 5o $AE AL U8 ¥ opje) thREel delxy
o] FYAALRAM 77t Yoz sfigtols Veht: Ax 714 APk ofF
Fasitt. 21Hel= B3 el B AJ2 ARE datdold s Azl
225 HolA Hrt 2|3 HddE whel EAL FYGAY So] W A$
ole HEFA AL IAEH Yelol ulety d71e) Hatdel U Haix o So)
AREBR S FFoll AY Q1L 7|2 HAJFHAMNE ot Fo5lc

o] sjdes Fexpel AFEE fauely) cfE ofd Aldnrct Foxa
EA QA717F wheny, Agadute] atsizl ulwgk Aol Eg AREL st
A& 7130 A FA b M RAZL $1A8 T s Byt ofUz} sid 200mo)s}e] )
o]l iR Fulo] AR olrt weld AFx 292 tjrjed Hele=
EZ0lA Ajte] IR RYYHEF Brt Ads] HHME ARG dag
o2 YAsts 138 U 548 nry west ok

utetr 2 dtolMe AFE siehde] xR 4709 J RS LY £UH
AA AALE BHARE FAUSE ARE dotdolMe] AT dgNE, LA
7, ZHAZ G AEG BAY JI0huia H& Bt MEEe] ME Uy 5
B& metsiazt fich ol2M AFE ot xde Ja|er FEsrazt )7
g 2 AA LEE AT N1 ABTEN LY $ AL Zolt)

.
Al
=}



1 o]&3 ujH

223 2o wety wAlsle AR AMEAE A FolEla sH=
o, olegt FA= slF £X. A EY HAl el Fo} oM 2 EHo| Fd
31| ?JBEE e = &% Hefd Zolch o3y FxHol 2 299
=A 7| FE A% d 22 AL g} 53] AEFS s L IoM =
Stof| &7} W HC} LYAFEN T 2522 g3 U= FF T e 2
2 71¥ e BE0lL Ay thr|ed B3 EF¥ol: gt gL nAA
T},

= FolMe AFFY Wz W dgapye] Y Yt o2& U}
LA Rhch

2.1 v] AT BAZolAM vt
o g

-3 U A BH 9| B2y FAL 2R Fole= 2 2 EH
of A3 Hf ofy] 7%, F FHET, J2EE, SEPEE RojA H
T 23| Aoz 240t we], S22 Y T2 AAL Po) zwH
2] Higdol st FHAldol wol Eastar gtk ol So] {A4olM sjabe
E dliglo] K= Z9E 2 Axde] 3] Q3 A B ohe} BHY 2
ot &5 27 FE FFASHA Hyrie dyA Ut

Fig.2.lole e3YYes AFEH Aejrl FHske ZA$e 2AEE Uel
A Jfolch Wity e AEdel ezt dsiriele 1 AbgolM B nigte
Yo o FelE fAistela Yrh gwoey xEdel Y Ay Tl A
2E 2 dol] ASHAN DAL H4FoT AUt T AR A EHo) o
vE U il de AEHe} 4AE T3 iy Alelels AAR]l Ay
i, 1 3AEs dige] Eojztke Azg} vigol FrishAl Hrh oldyt AAW
otleld& WFZAS ®x 22 FAZoletx REc)

WHEY ZHE dAYYeE FHIE S5 £EYY SE(ES)EY ¥

2 3y Bl ¥ FAF WA FAe e

&k

A,
< o
4
o
fr
A
)
=2,
=2
o



Free Atmosphere

].“.‘_.-,4,__,__.7,....__,____.__h\ o
]. wind speed| e whdm;l"\"\._____‘_ —
T o G ]
st R R B > O
| U -0 D A0
Z 3

lower
248 ﬂz“ﬂvﬂy%ﬂ 015 [T o O
! ////'/ T I ////////f/,/?’////// ////////%; TTIo TSI oI

forest urban suburb

Fig.2.1. The development of an internal boundary layer as air flows from land
surface to sea surface,
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Fig.2.2. Cross sectional view illustrating the formation of a

sea breeze,
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Fig.2.4. Schematic representation of a sea breeze with the
geostrophic wind is light,

L 2 FEol U F¢

A dEol sjtdol chs) L EH WO R HYoANFE &2 Hog B me
FHYLRE IS EIHssich A2E BAZC] YA wsts] Azt
o Solx FEHNAUCL olEFoz: oflo] FFo| UWSIH AFF & I8
sk Zlo] 7hHesiAe ol FALE X8 T E3 #BWW A& Adstas AY
YojLx} =t

2 EEo] KAfolA e} Fos F o, MEL LY IAANM B R 3
A &2 I3 TFo) SPA MULE EA FHo ¥HI LW 5 U
th RPA ofzt £F2 FA Aoy, M2 AASl Y Fox Yddiich
9 T2 AFF =, 719 o] =, el thE AxFof njeld
UEE £ 95 392 & 5 ook whd #Fo] guEo] Ko T}
A=A BF FHY ulte] A (sharp wind 1ift), S22 #sf, dgla ¢&
2 F7tE ittt dE F AS ¥ AT 3¢ sldE Y Ui Ak
e 371& "oldldA AFFe] ¥y oA Hoth U 2EY 4Y
o} o]z} wddtd AF2 AL Y FAUoIn, F4 Y ofhRoE 3}
Ago] VIR U2 Sgo] AARA "chMunn, 1966).

olgoll Al AuE HFF FA BY AYAL [F ZAANE Fig. 2-500

_]2_



Elulr}. Fig 2.5& o] L.AciA 2] 492] mir] BFES uepd 2Aes I3
F4E HMREE FAstdch HAE ¢ Al 2 AL UeEhdch HAH
of vitkg F1 S5Fel §A & 711 o] A Yol 1043 sjFo] A[F=FN

T AARRe R AT ULE o 5 ok sHFY FHFS 154] HFo|
, 22 ekt Azl U QEHCE Wojuia Ut ¥ WEE

H 5ol AlRElZ ol 8AIATIA] ALHrh tE WS AHeMx HF
T Id2 AANRes HAst:s ez oA ArHARERE, ERMIE,

v

,*" NORMAL TO
COASTLINE ,+*  COASLINE
14
1716
A, g
15

p wind speed (ms?)
i 0 1 2

Fig.2.5. Typical pattern of land and sea breezes at Los
Angeles, on April,
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Fig. 2.6, Vapor pressure (mb) distribution during
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Fig.2.7. Daily variations of relative humidity
and temperature during the period of
land and sea breezes,

Fig.2.8. The distribution of ozone between 4 and 5
P.M. on July 25, 1973. Dashed lines show
the wind direction,
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Fig.3.1. The geographical location of Jeju Island.

Fig.3.2. Topographical map of Jeju Island and the
location of observatory station. a : Jeju
b : Seogwipo ¢ : Gosan d : Seongsanpo,
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Table 3.1. Criteria for the occurrence of sea breeze
at each station

¥Wind direction

Station ¥ind speed
l for Sea breeze l pee
Jeju NW~NE
Seongsanpo NE~-SE
<ém/s
Seogwipo SE ~SW
Gosan SW~NW

322, /12 diE W AT alE

= dFode dFed Yol FA] X 7o) AL AL AW R
#1991 5E 2000871219 o 714 BARBM o HIy]Le] WAL
Zt 9 1S meopstanh wigtY] uale =ade] FlgdAet A3l JigtAY W)
Al Bgdol mpeld QL WA EER A4 drs 9 43 dU|se E4o) B
THojuh metd Z2d el F U dof UERd AR E A nigtol
U SREEE wetely] sfdide Roals vaBade) AlEd DABIA 43
Mog FEYU g vectord) TE Eio] T A4 A2F t 2

Th.
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Table 4.1004 A EE sfFudUdsg 29, HFL F2 337 7184
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Lthd Aog ojasig o Az 2} §3 7Rl Rrp wbustA el
sth 2 olfie feiviely #, ZhElele WY & AW olFd 1Y
o] {tx il WA FA3ts) el et AP wisl #, SRR
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Table 4.1. The occurrence number{days) of sea breeze

Season
Site Vinter Spring Summer Fall Total
North 36 50 40 93 219
South 53 61 29 83 226
West 5 12 13 13 43
East 9 19 11 20 59
Total 103 142 93 209 547

4.2 o] Wy B4
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Hx]go] | def nlaf 2B 7Altio] FHIh= UEI} L B EE € 4+ 2
t}
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Table 4.2 AHF=ulef A 1047 URH HF2 {2 445 Fe
Bt A= Lehd Fojch. AFE A AGE FEol 2 MFY 2K
= AFEE xolF BolwHA Hdol AA 5~13X 7 % ALHE Hog 1}
Eputrl.

Table 4.2004 3hE A &AIZHE A|GHE Y, AEE Bl Yduz|do)y
= AEAIZE " 23 Hels) vlsstA UelAig 5ol AR s o)
T VHE RYE ¢ Aok ARE HRAHY Fe BHol: 7~1327 A
£ AFAZHE RolHA 5ol 10~13X 2 B T of4te] A4AHE Ro)
= BYE UEPdoRA 3o A KA o] i Foht:s AE BYS
¥ 5 Urh 6~84E Jjdow 2R FHolgWHAM 2L o] B golA
AgHole thHZ 5~10A12F F£8] HAE HYS € 5 Utk AFE @iz
A& B9, AN 240 Exyels 5893 FAY Hel§ Rolx|
T, BE7] A GAIZke] Bl wuiE) 24 F% B ARUS ¢ £ Ar)

HFE FRAGY APAHS 558 dEAGE o2 AR HE A&
Al ERE Holedl, TR M¥z|Yge 9 A&A BEL olF abuHyl
& U 4 Atk oMY AME AT A4 Aol vhEA el ol 8§ e}
3171 s13) A EAzt3} Ado] HEe R Zolote] Apdg YolRuat Hrl

Fig.4.32 332 x&{AIztz} ajFo] Liehd Wol w Zolele] Audg A
HE2 uehd J3elth agleld Bl AFHE GEAde izt A
gol vl F3t whdo] FR ot NRAFoME Alzhe] AtyAo] A 1}
EhLbAl &S o 4 Qch
olgollAl AmE upet ol AFE T A& ol TIEA U AWl
ohE A@EAIZES] Aolof Iyt Ao, AR JHA Yol WAL W A
Tol ZoA2RA dAp7 714l w2} T 2% |to] HojAn FH7joj

_27_.



2 i FRE Hol: g o 4 gtk BY B3 UL s
ZhHIRE AP RogA gt KA A F4 P by 8o o] T
¥ Aolg Holy] wiEol Ix WA wgo] |z Loy zd ZHoj
Cho 323 MR} FHAFelM WE 2 &A)re] AbuAo T VERE A b
Holgh A&k o] WE AL o £ A4 Al BHAe 224 9
271 e B BHog Hasix Ry gEog vwug.

I

ot o
]'ﬂl f[l‘

Table 4,2 The duration of sea breeze

Month
Time(hr) ——n — — - —Total
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

{a)North Site

<5 1 1
<6 1 3 2 6
<7 i 1 1 7 4 17
<8 1 1 1 3 6 10 3 32
<9 4 6 1 2 9 5 4 31
<10 4 7 4 2 11 7 3 2 40
<11 2 7 1 1 6 8 5 1 31
<12 1 4 3 2 4 11 7 1 33
<13 1 4 3 3 1 6 1 19
>13 4 2 2 1 9
(b)South Site

]

<6 1 1 1 3 8
<7 3 2 4 4 2 3 27
<8 3 7 1 2 1 4 11 8 43
<9 7 6 9 6 1 2 1 3 5 12 6 4 62
<10 2 2 6 8 5 2 4 ] 4 1 46
<11 1 3 4 2 2 2 4 3 21
<12 2 4 4 i 2 2 1 16
<13 1 1 1 3
313
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Table 4.2, continue

Time(hr) - -
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Fig.4.3. Relationship between duration of sea breeze and length of
daytime.
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Fig.4.4. Comparison of monthly averaged wind speed between land and sea
breeze in Jeju Istand.
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(b) 00, 12 Feb,, OOUTC 850hPa

Fig.4.7. Typical weather charts during the day of sea breeze for winter
season,
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(b) ‘98, 20 Aug., OOUTC 850hPa
Fig.4.8. Typical weather charts during the day of sea breeze for summer

season.
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Typical weather charts during the day of sea breeze for spring
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(b) '00. 6 Nov., 0OUTC 850hPa
Fig.4.11. Typical weather charts during the day of sea breeze for fall

s5eason,
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Fig.4.12. Typical charts of wind vector during the day

of sea breeze for winter season
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Fig.4.13, Typical charts of wind vector during the day

of sea breeze for summer season,
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(a} 00, 6 Nov,, 10 : 20

{b) 00, 6 Nov., 12 : 00
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(c} 00, 6 Nov., 15 : 00

(d) "00, 6 Nov., 17 : 35

Fig.4.14. Typical charts of wind vector during the day

of sea breeze for fall season.
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