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Abstract

Surface heat balance of the northern sea of Cheju Island for summer in 1993 and 1994
is analyzed using the observation data obtained by Marine Research Institute, Cheju
National University. Each flux elements at the sea surface is derived from the marine
meteorological reports with application of an aerodynamical bulk method for the turbulent
heat fluxes, and empirical formulae for the long-wave radiation heat fluxes. The flux
divergence of oceanic heat transport and the rate of heat storage in the ocean are
estimated as residual. The features of the surface heat balance are mainly decided by the
solar radiation flux and the latent heat flux for 1994. But the Bowen Ratios were large for
1993. This means that the sensible heat fluxes were nearly equal to the latent heat fluxes
for 1993. In this period, mean flux divergence of oceanic heat transport is about 130 W/m’.
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Fig. 1. Location of Marine Research Institute, Cheju
National University.
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Fig. 2. Daily variation(5-day running mean) of the
surface air temperature at Hamduk Cheju
Island for June-August 1993 and 1994.
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Fig. 3. Same as in Fig. 2, except for SST.
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Fig. 3. Same as Fig. 2, except for salinity.
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Fig. 4. Monthly mean of the surface air temperature
at Hamduk Cheju Island for June-August
1993 and 1994.
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Fig. 5. Same as in Fig. 4, except for SST.
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Fig. 6. Same as in Fig. 4, except for sensible heat
flux.
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Fig. 7. Same as in Fig. 4, except for latent heat flux.
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Fig. 8 Same as in Fig. 4, except for wind

speed(m/sec).
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Fig. 9. Same as in Fig. 4, except for relative

humidity.
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Fig. 10. Same as in Fig. 4, except for totla cloud
amount, in tenth.
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Fig. 11. Same as in Fig. 4, except for low cloud
amount, in tenth.
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Fig. 12. Same as in Fig. 4, except for solar radiation.
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Fig. 13. Same as in Fig. 4, except for upward
long-wave radiation.
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Fig. 14. Same as in Fig. 4, except for downward
long-wave radiation.
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Fig. 15. Same as in Fig. 4, except for net downward
radiation flux absorbed in the ocean(Rn).

NET HEAT FLUX(W/m*2)

Fig. 16. Same as in Fig. 4, except for net heat flux at
the sea surface(G).
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Monthly Mean SST & Anomalies
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Fig. 7. Monthly mean SSTs in the western North
Pacific{top) and anomalies(bottom) for July
1993. Anomalies are computed with respect to
the Japan Meteorological Agency(JMA)
climatology(1961-90). The contour interval is
1K and additional anomaly contours of 0.5K
are shown. Negative anomalies are stippled.
[From Monthly Ocean Report prepared by the
El Nino Center, Oceanographical Division,
Marine Department, Japan Meteorological
Agency, July 19931

5. 20 % HE

Fig. 17, 1891 ZAA 199333 199439 749
A ByFe AWE A5E LE L 1 WAE
e 28 A4 ¢ & dxol ¥ A7

L% 4]

|
:

19942 753
JUL 1994

¥ uax COMRAGL OF SIA «€E

o
z

ON

T
ST
=
E’SON
Ja % ) 20N
[ d7
) P
A = ~— 10N
lf\ g i
AN ) '
100€ 110 120E 1 - v - T 7 %([):
19942 773

JUL 1994

¥ uax COVImACE OF STA XE

> C%,

@@L =TT

100€ 110E 1720€ 130€ 140€ 1500 160€ 170¢ 120

-

Pl
S

QE!

Fig. 18. Same as in Fig. 17, except for July 1994.
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Table 1. Monthly mean heat fluxes for June - August 1993 and 1994

205

1993 1994
June July August June July August
Wind speed(m/sec) 3.7 41 35 3.8 26 46
Air temperature(C) 19.7 225 23.3 185 26.6 26.7
SST(C) 157 156 159 176 238 249
Rel. humidity(%6) 938 945 95.1 89.8 94.0 93.7
Rainfall(mm) 2049 1375 578.4 3423 723 3653
-total amount
Salinity(psu) 18.0 179 182 30.7 285 26.2
Upward longwave
radiation(W/m™2) 3%.1 394.1 396.0 405.1 4409 477
Downward long-wave
radiation(W/m™2) 3639 390.6 3386 3495 4105 4156
Latent heat flux(W/m"2) 219 21.2 16 198 169 239
Sensible heat flux(W/m"2) -18.2 -29.7 -289 =37 -76 -11.7
Solar radiation(W/m"2) 1736 139.3 135.2 2079 252.2 2229
Net downward radiation
flux(W/m"2) 133.2 1275 126.3 142.1 2079 1787
Net heat flux(W/m"2) 1295 136.0 1536 1259 1986 166.5

 F oA 788 Adsne & AFE HolA

experiment, J. Meteor. Soc. Japan, 54,

Askth 79el @ A7t AT AL, 1994 74l
o) e ApY(ARF LFE S A%t
%) HFEAel 453 ggd A 1 49
2 #e % Aok

a3 Y- /e 8k 2 B TN 2
A Q%A 72 9 27 Table 19 B33

Anes
Asai and Nakamura, 1978, A numerical

experiment of air-mass transformation
processes over warmer sea ; Part [
Development of a convectively mixed
layer. J. Meteor. Soc. Japan, 56, 424-434.
Kondo, J., 1976, Heat balance of the East China
Sea during the air mass transformation

382-398.

Kondo and T. Sato, 1979, Radiation measure-
ments and heat balance analysis, in
Prelim. Rep. The Hakuho Maru Cruise
KH-79-2(MONEX Cruise). Ocean Res.
Institute, Univ. Tokyo, 48-71.

Kondo and A. Miura, 1983, Empirical formula of
the solar radiation at the ground level
and simple method to examine an
inaccurate  pyranometer. Tenki, 30,
469-475(in Japanese).

Kondo, and A. Miura, 1985, Surface heat budget
of the western Pacific for May 1979, J.
Meteor. Soc. Jépan, 63, 633-646.

Ishi, T and Kondo, 1987, Seasonal variation of
heat balance in the East China Sea.
Tenki, 34, 29-38(in Japanese).

Ishi and Kondo, 1993, Seasonal Variation of
Heat Balance in the East China Sea and



206 3 E

Its Vicinity. -Ocean heat transport and
Ocean storage of heat. Tenki, 40, 309-324
(in Japanese).

Ishi and Kondo, 1993, The Seasonal variation of
the oceanic heat transport in the East
China Sea, Yellow Sea and Sea of
Pohai. Tenki, 40, 895-906(in Japanese).

Hoflich, O., 1984, Climate of the South Atlantic
Ocean, in "Climate of the Oceans” (ed.
H. Van Loon), Elsevier, 1-191.

Kato, K., and T. Asai, 1983, Seasonal variations
of the heat budgets in both the
atmosphere and the sea in the Japan

B OJ /\é 7]

Sea Area, J. Meteor. Soc. Japan. 61,
222-238.

Kurasawa, Y., K. Hanawa and Y. Toba, 1983,
Heat balance of the surface of the
surface layer of the sea at ocean
weather station T, J. Oceanogr. Soc.
Japan, 39, 192-202.

Oort, A. H. and T. H. Vonder Haar, 1976, On
the observed annual cycle in the ocean-
atmosphere heat balance over the

northern hemisphere. J. Phys. Oceanogr.,

6, 781-800.



