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Air-sea heat fluxes in the East Sea were estimated from the various ship's data observed from
1961 to 1990 and the JMA buoy #6 data from 1976 to 1985. The oceanic heat transport in the
sea was also determined from the fluxes above and the heat storage rate of the upper layer of
200m from the sea surface.

In winter. The incoming solar radiation is almost balanced with the outgoing longwave radiation.
but the sea loses her heat through the sea surface mainly due to the latent and sensible heat fluxes.
The spatial variation of the net surface heat flux is about 100 Wm™>, and the maximum loss of
heat is occurred near the Tsugaru Strait. There are also lots of heat losses in the southern part
of the East Sea. Korea Strait and Ulleung Basin. Particularly. the heat strong loss in the south-western
part of the sea might be concemed with the formation of her Intermediatc Homogeneous Water.

In summer, the sea is heated up to about 120~140 Wm™* due to strong incoming solar radiation
and weak turbulent heat fluxes and her spatial variation is only about 20 Wm = The oceanic heat
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flux is positive in the southcasten part of the sea and the magnitude of the Nux is larger than
that of the net surface heat flux. This shows the importance of heat transport by the Tsushima
Current in Summer in the heat balance of the area. In the southwestern part of the sea. however,
the oceanic heat flux is negative. This fact implies cold water inflow. the North Korean Cold Water.

The sign of net surface heat flux is changed from negative to positive in March and from positive
to negative in September. The heat content in the upper surface 200 m from the sea surface reaches
its minimum in March and maximum in October.

The annual varation of the net surface heat flux is 580 Wm™* in southwestern part of the sea.
The annual mean values of net surface heat fluxes are negative. which mean the net heat transfer
from the sea 1o the atmosphere. The magnitude of the flux is about 130 Wm™’ near the Tsugaru
Strait. The net surface fluxes in the Korea Strait and the Ulleung Basin are relatively larger than
those of the rest areas. The spatial mean values of surface heat fluxes from 35° to 39°N arc 129,
—90, —58. and —32Wm™® for the incoming solar radiation, latent heat flux. outgoing longwave

radiation, and sensible heat flux. respectively.
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Table 1. List of data used in this study.

Data ID Institution Obs. Period Obs. Interval Measured Depth  Measured ltems
Ship Data NFRDA 1961 ~90 2 Months Stand'::rd Depth  DBT, WBT. SLP, CLD. SWT
Ship Data JMA 1960~89 I~2Months Standard Depth  DBT, WBT, SLP, CLD., SWT
CSK Data 1965~77 [ Months  Standard Depth  DBT, WBT. SLP. CLD. SWT
JIMA Buoy #6 JIMA 1876~85 3 Hours 3 Meter DBT. WBT. SLP. SRD. SSW. SWT
Numerical Model Na(1992) 1978~87 Monthly SSW

Output Mean

NFRDA: National Fisheries Research and Developmenht Agency
JMA: Japan Meteorological Agency

CSK: Cooperative Study of Kuroshio

DBT: Dry Bulb Temperature

WBT: Wet Bulb Temperature

SLP: Sea Level Pressure

CLD: Cloudiness

SWT: Sea Water Temperature

SRD: Solar Radiation

SSW: Sea Surface Wind
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Fig. 2. Distribution of dry bulb temperature data obser-
ved on ship deck during 1961~90.
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Fig. 3. Dalton number as a function of sea-air temperature
difference and wind speed. Contour of Dalton nu-
mber for an atmospheric relative humidity of 80%
and SST of 15°C (a). Dalton number estimated
from buoy #6 data (b)
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Fig. 4 Monthly mean values of atmospheric dry bulb temperature (a). sea surface temperature (b). specific humidity
of sea water (¢) and specific humidity of air (d). sea level pressure (e), cloudiness and solar radiation (f).
and wind speed (g). measured at the buoy #6, and obtained from ship deck near to the buoy.
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Fig. 9. Monthly variations of heat fluxes calculated from
the buoy #6 data (a) and ship data near the
buoy station (b).
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Fig. 12. Inter-seasonal heat storage rate.
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Fig. 13. Inter-seasonal oceanic heat flux.
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Fig. 14. Schematic diagram of heat budget in the southern part (35°~39°N.) of the East Sea in annual mean (a)
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Table 2. Seasonal mean values of surface heat fluxes estimated in the present study and those by Hsiung (1986)
and Kato and Asai (1983)

Surface Heat Flux [Wm™2]  Season Present Study Hsiung Kato and Asai
Net Heat Flux Spring 57 50 50
Summer 128 125 120
Autumn — 118 — 160 - 190
Winter —271 —280 —325
Annual - 51 =70 -85
Incoming Spring 165 190 200
Solar Radiation Summer 176 220 190
Autumn 109 140 80
Winter 67 90 75
Annual 129 160 135
Outgoing Spring -57 —50 =75
Longwave Radiation Summer —33 —40 —45
Autumn —64 -70 -70
Winter —80 —80 —~100
Annual ~58 —60 =70
Sensible Heat Flux Spring —8 -10 —15
Summer 2 5 )
Autumn =25 —30 —45
Winter -97 —100 -130
Annual -32 —35 —45
Latent Heat Flux Spring —43 —80 — 60
Summer ~17 — 60 =30
Autumn —138 —200 ~155
Winter — 161 —210 — 170

Annual . ~-90 — 140 ~ 10§
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