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On the Seasonal Variability of Oceanic and Atmospheric
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Time series data of oceanic and meteorological elements observed by Marine Research Institute, Cheju
National University are used to investigate seasonal variabilities in oceanic and atmospheric conditions. Heat
flux elements at the sea surface are derived from the data of the marine meteological reports by applying
an aerodynamical bulk method. The seasonal variation of serveral heat flux elements were abnormal during
the analysed period(June, 1993 ~ September, 1995), and it might be related to global-scale changes in the
ocean-atmosphere system. And the oceanic condition of the northern Cheju Island was sensitive to the
insolated solar radiation.

Key words . oceanic and meteorological elements, heat flux, aerodynamical bulk method, global-scale

changes.

A =

Aol vtz 3 AFEe A - 713
#&5S 7YY F U HI9 A YA
Atk AFE FHAR L 4F oA FAEC] B3
A E@at gloA, sie 22 EA4L g%
g A - FE 2GS MR - @) HEE
gt

AFEE FHLEZ 8 g IdAFY A &
g AFL AFREd dF A7E FHPN Ao
Me G - A7 Ead FHPo HF HFol
2% FA7} Hed, ol& A7) AMe B
=4 g - 713 A5AE AU neH oo
o} metA, fuet g 2EA AFE FH
oA vehte A FSHHR AF7 AL A
B7178 HE7] M olg F EokE I
o] A-aliof sy, & chdztel 23 Z HEEAYL
Aredat g5 FAE e Eojop I

o] sid=l Hsisle FAY FFF MGl
£ AR g E5% 93] &k, ol2
Qs AW tf71zte] I ol A AFHY
w37 vebdoh 8 19933 A9t 2ol AHF
2 - A FA7 o HAE)HoR B
AL et ol2F FA] 2L, AL
oA s #HE Auidte F4% 8<lo] H,
F4 A SRNE YA JFE v F
Ak F 5(1992) & AFE AgA AN BEE
A7)0 sisg 33 8T A8 E AFREA
olE A AT F - @] WEI|TE FES
o, AFE AR HHo] o] P v]A
= 9L A v ok =3 AFE FHHY
9] S &z 7|4 AREFo] Yy, ol W
d-g AYdine o 7l Zdistd o4
2171 29 glo] w9 ¥ o] USE BRYon,
ol flgko] B AVl 712 Y F&0] A3}
HYd A7l s ES Boln e} AFE At

-1 -



F47) - AT - HBE

Aol 3t $& L FEHFY FAAHY B
dF B2 AYdgo] ¥Z dAddrd g o
g2 w A]7|7F 7 HWeolth Kim and Yang(19
95)& o]A 7142 BYEY 19933} 19943 dHAl
o QA MFx BRsge] EAH IdFAHNE
ANEte, AFE FE G £ FE HES
Apgpel) o)Eale, YR Ade AXNGRE
£ AN} 2y, AFE Adside] P
71Ate] WZo] ¥ A7rE olAxE w$ &5
AAolrt. B$7] AT FA7ITF B
= olx 28§ Mol o)FoAA gn 3k

$H, 24 dE 5 AW dHIFAx
A0 A5 o] AL o] BRL 2
Fx3 q7Igte] wesla, FA71FI F3Y o
(YEAMNE, o|& “olutA7lF ST 23 §l
o)) S s HPF 3ol BV eFEA
duiAs agez Q) & 9% Taddx
B 053 o Kutsuwada, 1990 ; Kato and Asai,
1983 : Rikiishi and Iida, 1990 ; Kurasawa, Ha-
nawa and Toba, 1983). o121 % % - 7139 ¥F
AL, oderhA AR 3 2AY 9§ 43
2 ¢] Aao)chKutsuwada, 1990). L&j3 A2}
BAE =03y, diey g 713 AR
ok o) e} FAHQ BEo] HYE 2Eln A&H
o2 olFojRolgl g},

Fig. 1. Location of Marine Research Institute,
Cheju National University. The numerals
on the lines indicate the depth in meter.
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Fig. 2. Monthly mean of SST at Hamduk, in C.
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Fig. 3. Same as in Fig. 2, except for salinity, in
psu.
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Fig. 4. Monthly mean of the observed air tempe-
ratures at Hamduk(— + —) and the Cheju
district meteorological observatory(—#l
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Fig. 5. Monthly mean of SST and air tempera-
ture at Cheju during the past 70 years
(1921~1990).
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Fig. 6. Monthly mean of wind direction at Ham-
duk, in degree.
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Fig. 7. Same as Fig. 6, except for wind speed, in
m/sec.
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Fig. 8. Same as Fig. 6, except for surface air
pressure, in hPa.
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Fig. 9. Same as Fig. 6, except for relative humi-
dity, in %.
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Fig. 10. The monthly total amounts of rainfall,
in mm.
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Fig. 11. Monthly mean of sensible heat flux, in
W/m'.
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Fig. 12. Same as in Fig. 11, except for latent
heat flux, in W/m?,
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Fig. 13. Same as in Fig. 11, except for net ra-
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Fig. 14. Monthly mean SSTs in the western No-
rth Pacific(top) and anomalies(bottom) for
July 1993. Anomalies are computed with
respect to the Japan Meteorological Agency
(JMA) climatology(1961~1990). The con-
tour interval is 1K and additional anomaly
contours of 0.5K are shown. Negative ano-
malies are stippled. (From Monthly Ocean
Report prepared by the El Nifio Center,
Oceanographical Division, Marine Depart-
ment, Japan Meteorological Agency, July
1993]
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Fig. 15. Same as in Fig. 14, except for July
1994.
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Fig. 16. Same as in Fig. 14, except for July
1995.
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Ha

oy, 199432} A (Fig. 18) & o}t Wi 2 Hej
% 17Igte) Mol R oje e wdst 1
2 - 299 At dA HEF - 713RH 24
Eo Yol & Y2 BT sFBAMY &
EALEL Fig 13904 & F Axe|, AL 832

: ,{’:‘iM&R INTERVRL NE!GNT; 60M_ASOLI0}

10ASHEN)

T e 4

AL 3
BRSE PER!UDWL: 1961-90"
g

%

Fig. 18. Same as in Fig. 17, except for June
1994. [From Tenki(Japan), 41]
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Table 1. Monthly mean data for the period(June, 1993 — September, 1995)

Air Temp-  SST(C) Rainfall Salinity  Sen. Heat Lat. Heat  Net Rad.

erature(T) (mm) (psu) (W/m?) (W/m?) (W/m?)
93.6 19.6 15.7 204.9 18.0 —15.3 —38.8 172.0
7 225 15.6 1375 17.9 —299 —98.1 142.7
8 233 15.9 5784 18.2 —274 —95.5 1129
9 213 215 342 21.0 0.7 25.1 129.9
10 16.6 19.6 60.2 204 16.5 975 107.7
11 133 174 115.6 32.7 25.6 107.6 423
12 7.2 14.1 56.4 334 46.0 140.3 241
94.1 6.9 13.2 375 340 380 1129 422
2 6.1 12.2 46.0 339 38.7 110.8 634
3 7.1 12.6 106.5 33.2 320 101.0 134.5
4 13.7 144 24.8 32.0 35 42.1 1424
5 174 16.2 3423 309 -53 18.0 1752
6 18.5 176 72.3 30.7 -36 23.7 174.6
7 26.6 23.8 365.3 28.5 —8.0 17.3 2284
8 26.7 249 94.0 264 —88 31.0 145.6
9 220 235 256.2 26.0 6.2 38.6 311
10 18.0 20.6 271.1 24.3 154 42.1 -
11 14.3 18.8 17.1 24.1 14.0 66.6 -
12 9.0 15.2 28.5 - 25.0 819 -
95.1 58 14.3 52.2 - 440 114.9 -
2 7.3 12.7 55.1 - 230 72.1 -
3 11.6 12.8 61.3 - 5.7 389 -
4 119 14.3 729 - 79 38.1 -
5 18.7 15.7 136 - —90 —8.0 -
6 204 18.1 100.9 - —225 —855 -
7 264 220 4132 - —39.6 —2304 -
8 26.3 26.9 336.9 - 15 45.1 -
9 234 229 121.2 - —9.6 —20.6 -
2 19933 FAI(6~8¥)7t e YL HA us 15, 363~ 366.
19943 s}HAlo] vis) HF oF 50 W/m?AE Atk Hasse, L, 1971. The sea surface temperature de-
B3] 79elE 1 atol7}t vhg Zch(} 90 W/m?). viation and the heat flow at the sea-air inter-
ol AL - theo] A-o|Yd 1993 3Al] H face, Boundary-Layer Meteorology 1, 368~
o= ALgo] wh$ A7) wEolch 379.
Ishi and Kondo, 1987. Seasonal variation of heat
_ _ balance in the East China Sea. Tenki, 34,
ZIDEH 29~38(in Japanese).
Ishi and Kondo, 1992. Seasonal variation of heat
Hasse, L., 1963. On the cooling of the sea surf- balance in the East China Sea and its Vici-
ace by evaporation and heat exchange, Tell- nity. - Ocean heat transport and ocean sto-
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rage of heat. Tenki, 40, 309~324(in Japa-
nese).
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