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Estimate of Heat Flux in the East China Sea

Young-Seup Kim
Department of Atmospheric Sciences, National Fisheries University of Pusan, Pusan 608-737, Korea

Heat flux of the East China Sea was estimated with the bulk method, the East China mount based
on the marine meteorological data and cloud amount data observed by a satellite.

Solar radiation is maximum in May and minimum in December. Its amount decreases gradually
southward during the winter half year (from October to March), and increases northward during the
summer half year (from April to September) due to the influence of Changma (Baiu) front. The spatial
difference of long-wave radiation is relatively small, but its temporal difference is quite large, i.e., the
value in February is about two times greater than that in July. The spatial patterns of sensible and latent
heat fluxes reflect well the effect of current distribution in this region. The heat loss from the ocean
surface is more than 830Wm™? in winter, which is five times greater than the net radiation amount
during the same period. The annual net heat flux is negative, which means heat loss from the sea
surface, in the whole region over the East China Sea. The region with the largest loss of more than 400
Wm™2 in January is observed over the southwestern Kyushu. The annual mean value of solar radiation,
long-wave radiation, sensible and latent heat fluxes are estimated 187Wm~2, ~52Wm~2, —30Wm™? and
—137Wm™? respectively, consequently the East China Sea losses the energy of 32Wm~2 (2.48X10"W),
Through the heat exchange between the air and the sea, the heat energy of 0.4X10"W is supplied from
the air to the sea in A region (the Yellow Sea), 2.1X10™W in B region (the East China Seagj and 1.7X
10”W in C region (the Kuroshio part), respectively.

Key words : heat flux, bulk method, solar radiation, long-wave radiation, sensible heat, latent heat

s ¢33 it (Wyrtki and Meyers, 1976; Bunker,
1976; Hastenrath and Lamb, 1978; Hellerman and
Rosenstein, 1983; Kutsuwada, 1982; Hsiung, 1986).
ol9} o] Z#) ZFT FH2I €L ATFAEM
o8] HriEo] & A HurEre 9§ &47]

A

I

NF#A W5 WANZ F9E 98 TA4 @
7 AY, 4% 5o, “AviA%H LHARGEHE
(TOGA)™ olub “M7 shobé:@ 48718 (WOCE)"

=2
FAME dEE T 4F UL F

2 3 9, $5Y, AR H4% ¥, AFHY TR gy A4n
25 52 AAFIA AR $A, AG AAEZA & AFT 4 9 H AL £ 5 Aok dE B

Prhste Aol 308 NS AASD gk 44 WA 29 o497 A COADS (FFHY/ 4R
A2 159 A% Aojol BE AFAE] 4 Herold e AT A7F 93 18504 o) Y

Lol dal 23 2EF Y29 WM Y

N

14A8s geste 44590 (Woodruff et al,

o] =EL 0T BRFEAEAT BTRAA ATH0] g5t ATHAL



TR BRHEE B

1987). ©$-7] o] Afolofl #gof Jojr A
q AZE FEA H2AF (bulk coefficient) 5-©)
olHELl JdiHo g MEAo] Fopd Ax upel
3tz oA lch (Kondo, 1975; Bunker, 1976;
Liu et al, 1979; Large and Pond, 1981).

FEye A2 9 AU E F2A9 1
w7t BFEA BEsL °‘°Bi Sl A el =4
AR HEgo] g7]-ad7t AR ge] o]
ATHEE BHAA e 23 sjGolth, FAH 9
Fao oA wes YAz F7do] of Fdo
2 Bol Ug o, lHo2Ry vz day di

5377 s, F7we] WANL, 49 HEY
7718 4 4719 HEH 8% 45488 AoA
A7) AME) B Aoz FA . ol
¢ 542 Adn Qe SAUse QoA ool
7 oA ol B ATE, LRI AO] FA
o) flo £8% FATEATL FAUs PR

A (Air Mass Transformation Experiment: AMTEX
1974, 1975) & &3 @i A8 E B IFAHL
2 7349 v ok (JM4A, 1978). 18] 1, Ishii and Ko-
ndo (1987) = AUE R AEE o83l FA 59
A 1 AREF e Abetgoh

olel§ ol AFFo] YN E B3, 4o
Aol AgH 2440 BEoR Asd Axol
Aol FAEE WEFL Y= Rz dHA ik
LA, # ATdAE dArE FH
A= 53*3 Aol 3 #EH
Km nd Kimura (1995) ° <]} At
Ha 2NN HAAFE ZHE%"?SM
g B A% B4 FFs8n 1

HLu g,

.

wo R ¥

T
2
TA
AL
=

=13=}]

N =

of et $elve B g Eeae
297 e 497 Ak FAGHE daE
= A%, GRS (B AKH) £ 9

So9 PRYT AFES e Qe A
2 A FRHY, AR A% 90 GFRAIM &
Ao HHFIBHE AR HolBoz Seiued BA

= A
Qe

a7

o] FiEE WAL 827 tkm’olt). Fig. 1& %
At G S el Jlod, Ade B il
HE FAUH 498 ZAL 9 ERCE:
How FHEHY 9le A B C =L Ishii and
Kondo (1987) o 98] yxolxl e St
Aol HnE s vepdch A dge gl B
e gAY, C A9 e FRALH DL YehlH,
7z 899 4.3X10"m?o] o},

Ao
=2 “
q& o
ol
1

Bl a
C

2 2
KN
T

WA

(SN ey

40

36

32

28

24

L1
120 124 128 132E

Fig. 1. Map showing the East China Sea (solid

line). A, B, C regions (dotted line) are di-
vided by Ishii and Kondo (1986).
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Fig. 2. Long-term monthly mean values of solar
radiation (Wm™2) for January, April, july

and October.
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Fig. 3. Long-term monthly mean values of long-
wave radiation (Wm™) for January, April,

july and October.
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fFig. 4. long-term monthly mean values of sensi-
ble heat flux (Wm™2) for january, April,
July and October.
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Fig. 6. Long-term monthly mean values of net
heat flux (Wm™?) for january, April, july

and October.
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Fig. 5. Long-term monthly mean values of latent

heat flux (Wm™>) for January, April, july
and October.
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Table 1. Monthly mean values of heat budget in the East China Sea (unit : Wm™?)

Item Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Mean
Q. 114 146 184 215 255 244 231 237 203 168 133 111 187
Qs 69 69 60 49 48 37 29 34 41 53 63 70 52
Qu 45 77 123 166 207 208 202 204 162 115 70 41 135
Q. 217 184 140 92 73 54 61 88 126 189 206 216 137
Qn 32 67 40 15 7 2 -1 2 9 24 4 66 30
Qre 299 251 179 107 81 56 60 90 135 213 250 282 167
QN —254 —173 —56 59 126 152 142 114 27 —97 —179 —242 32
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Table 2. Comparison with the previous results for QN (Wm™?) and QT (X10™ W) over each region
) Ishii and Kondo(1987) Hirose(1995) The present study
TN QT QN qQr QN Qr
A -1 —0.5 10 04 10 04
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C —a1 -39 - - -39 -17
Mean - 58 —25 —-32 —-14 26 -11
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