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Table 2 Average values of the flux-related meteorological and oceanic data for the three cruises in 2007
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Fig.2 Air-sea heat flux and the flux-related meteorological and oceanic data obtained in the winter cruise in 2007
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Fig. 3 Air-sea heat flux and the flux-related meteorological and oceanic data obtained in the spring cruise in 2007
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Fig 4 Air-sea heat flux and the flux-related meteorological and oceanic data obtained in the autumn cruise in 2007
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Fig. 6 Comparison of the related meteorological and oceanic data in the OAflux dataset with those observed in the winter cruise
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Fig. 7 Comparison of the air-sea heat fluxes in the QOAflux dataset with those observed in the spring cruise in 2007
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Fig. 9 Comparison of the air-sea heat fluxes in the OAflux dataset with those observed in the autumn cruise in 2007
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in the autumn cruise in 2007

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

52 "o R ¥ o R 31 %

W 2R R BE RO B BN T AR A9 B 2 AR P AT B0 i R R B, OASflux BT i ¥ 3R 38 B 5 W0 I 20958 A7 e
FERGMmMETER 1.4 °C), RN E DERIEEEBENREME . T WIUEKFEM B G TR,
AT LU B B A R R AT R B A SRR R R IR A S ED . BRI RIERNKERSE
7 P R TAT A B4 ST A B 1) T A e T 8 T S 5 e R A

ULR = ¢oT. + a1 DLR 3
KA ULR 1) B KBRS s DLR 416 T B K B AT e R T8 B R4, M 0. 9850 4 Stefan-Boltzmann #
BlGo KRBT 0. 025 ARHE ) FI AR PR RWB BN A m b5 F 594 B8 540 T LT
B MR A 2 BOR S 408 BB AR SEIM B A — B W RGN 2 . R ENE A% A B S Pk ok ok
(& 11, Mt OAflux (9 Bz iR %08 » Bk 22 JE 0 LR LI AN HE B 00 R R AR R 3 — 8. IME RAE— B R B
FHEEEE OAflux P ENER GELNERZAH THERBENMESE TEREEEZR. 3 MK
B U AP Gl B AR SO R SR BRI # 07 Z LR 3.

22t
20+
53 L
= 18F
§ —o— ZAMRIRL
_ e KRS E R
14

001 2 34 5 6 7 8 91011 12 13 14 15 16 17 18
ARG S

B 11 £DAh BRI A< B A i B R IR R OAflux BT F 8 3% 1R B 00808 A9 L 38
Fig. 11 Comparison among the skin SST data observed by IR Radiometer,

calculated from long wave radiation and in the OAflux dataset

23 OAflux HIFEERWHEBEWHFRIEE
Table 3 The RMS errors between the OAflux dataset and the observed data

o w Qsu/W + m™? Qua/W » m? T,/C 6/°C U/m-«s™!? HE /g « kg™!
R BHIR 15.3 21. 4 0.8 1.3 2.0 1.0
FEEMIK 8.4 28.4 0.7 0.6 1.7 1.0
REMIK 20.5 57.5 1.4 0.5 1.5 1.2
4 % i

BT 2007 AL BT 04 R 3 MLV BB RO 4247 T 7 05 03U 0 75 2
HCHFAE 6 BT B HE R T SRR E RS BB . & KB TAERERTHEEN.
EEWHBHRLERE TREERTRBMAZN, AT SEESOBITRRS . ’E w56 HE
SR RV 2 R B T AE W9 2 O BE SRR IG S O 9B T AR B R R AL, &
F B RKE VA9 QB R A1 80.7.5.6 1 142, 1 W/ond SRHGE R AMH1 32,0, —12.5 F1 18,9 W/ (i
B KR HED

ST 5778 5 40 #0085 OAflux B0 31647 X H 10, OAflux 7E 2006—2007 4F 4 5O B

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

14

H O % . FRBESHAEZMNERS OAflux BUESE LB R 53

A RPGE R S B PGE R I 2R 15.3 W/m? M 21.4 W/m® . FZE OAflux FiE g R=E IR EK
Ui 5 S MBHE AR A B2, T ER 1.0 g/ke, BT OAflux ¥ #ull 7 5 500 ¥ PGB B 77 10 i 22 . R
POEESEAEENHITZNF N 8.4 W/m® M 28.4 W/m®, #kZF OAflux [R5 LI BIE K R 5L
fmzETrER 1.4 O R T HiBMEE 5 SRR R ZE  kERPGEE 5E PRI HTr 20 5
H20.5 W/m® f1 57.5 W/m?, XJ B & BE) OAflux MR P EFHIEEREUREME KT R
I B2 O 22 W 7 T T IS S SR 0 A T B BT A Y [, IR FRATT A 0 3 S B 30 W 7 AR AN T

& % 3L Wik (References) :

1]

2]

[3]

(4]

(5]

[6]

[7]

(8]

9]

[10]

(11]

[12]

(13]

[14]

[15]

[16]

[17]
(18]

ZHOU M Y, QIAN F L. Model calculation of air-sea heat fluxes over ocean area near China[J]. Acta Oceanologica Sinica, 1998,20(6):
21-30. B, 82, b RS KBRS B R TR T, SR, 1998,2006) :21-30.
QIANFL, ZHOUMY, LISM, et al. Observational study on the meteorological characteristics of the cyclone developing processes over
the Huanghai Sea and the East China Sea area[]J]. Acta QOceanologica Sinica, 2002,24(S1):77-83. 4&¥r22, BHUI&E , 20,4, B8 . K
BEEEESEERAIBENSSSHFAEMPGEE O] B3R, 2002,24(S1) : 77-83.
YANTJY, LIU J M, JIANG G R, et al. Advances in the study of air-sea flux exchange over the South China Sea[J]. Advances in Earth
Sciences, 2007, 22(7):685-697. FRE. . XM HER. % MEE- BRI ERI]. RBRBEHERE 2007, 22(7):685-697.
NAJ, SEQOJ, LIE H J. Annual and seasonal variations of the sea surface heat fluxes in the East Asian marginal seas[J]. Journal of QOcea-
nography, 1999, 55(2) :257-270.
HIROSE N, LEE H C, YOON J H. Surface heat flux in the East China Sea and the Yellow Sea[ J]. Journal of Physical Oceanography,
1999, 29(3).:401-417.
CHU P, CHEN Y C, KUNINAKE A. Seasonal variability of the Yellow Sea/East China Sea surface fluxes and thermohaline structure
[J]. Advances in Atmospheric Sciences, 2005, 22(1):1-20.
JOSEY S A, KENT E C, TAYLOR P K. New insights into the ocean heat budget closure problem from analysis of the SOC air-sea flux
climatology[J]. Journal of Climate, 1999,12. 2856-2880.
JOSEY S A. A Comparison of ECMWF, NCEP-NCAR, and SOC surface heat fluxes with moored buoy measurements in the subduction
region of the Northeast Atlantic[J]. Journal of Climate, 2001,14:1780-1789.
SUN B, YU L S, WELLER R A. Comparisons of surface meteorology and turbulent heat fluxes over the Atlantic: NWP model analyses
versus moored buoy observations[J]. Journal of Climate, 2003,16: 679-695.
CHEN J N, WANG H N, LU X Y. Variation feature of the sensible heat flux and latent heat flux in South China sea[J]. Advances in
Water Science, 2007,18(3):390-397. BRER4F, £RM, B, mEKREIPE RN BMRFMESFII] KB R,2007,18(3)
390-397.
CHUJ T, CHENJ N, XU L Y. Improved calculation of turbulent heat fluxes at air-sea interface in maritime China[ J]. Oceanologia et
Limnologia Sinica, 2006, 37(6) .481-487. @S, PRi4F, VF2 38, 4. M-SR W HGE RE %M T8 R EEEN R A)]. #HES
I 2006, 37(6) :481-487.
CHUJ T, CHENJ N, XIAJ, et al. An improved algorithm of simulation on air-sea turbulent heat fluxes in China seas[J]. Chinese
Journal of Qceanology and Limnology, 2007, 25(3):292-299.
CHE J N, WU Y M, HE Y J. The remote of the sensible and latent heat fluxes in China coast[J]. Acta Oceanologica Sinica, 2006, 28
(4. 26-35. PRER4E, MEM, MEZE. +EEBEIATRERGRIE] e, 2006, 28(4): 26-35.
WANG H N, CHE J N, HE Y J. Variablity of surface heat budget in China coastal seas[J]. Geoscience and Remote Sensing Symposi-
um, 2008, 4. 946-949.
SUNQZ, CHENJ N, YANJ Y, et al. The variation characteristics of air-sea fluxes over the Xisha area before and after the onset of
the South China Sea monsoon in 2008[J]. Acta Oceanologica Sinica, 2010, 32(4): 12-23. #hE{R,. FHE, BB E,.%. 2008 FEEEE
R R TG P LB B R RAELT]. ¥R, 2010, 32(4) . 12-23.
CHEN J N, ZUO T, WANG H N. Remote sensing retrieved of air-sea heat fluxes in the Asian and Indian-Pacific ocean area and its a-
nalysis[J]. Geoscience and Remote Sensing Symposium, 2011, 2093-2096.
BLANC T V. Accuracy of bulk-method-determined flux, stability, and sea surface roughness[J]. JGR, 1987, 92(c4): 3867-3876.
LUL G, YUF, DIAOXY, et al. Direct observation of radiative flux in the Southern Yellow Sea[J]. Ocean Science Journal, 2008, 43
(2):115-126.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

54 B ow M ¥ # B 31 &

[197 FAIRALL C W, BRADLEY E F, HARE J E, et al. Bulk parameterization of air-sea fluxes: Updates and verification for the COARE
algorithm[J]. Journal of Climate, 2003, 16:571-591.

[20] FAIRALL C W, BRADLEY E F, GODFREY J S, et al. Cool-skin and warm-layer effects on sea surface temperature[J]. JGR, 1996,
101(cl) :1295-1308.

[217] SCHLUSSEL P, SHIN H Y, EMERY W ], et al. Comparison of satellite-derived sea surface temperatures with in situ skin measure-
ments[J]. JGR, 1987, 92(C3),2859-2874.

[22] YULS, WELLER R A. Objectively analyzed air-sea heat fluxes (OAFlux) for the global ice-free oceans (1981—2005)[J7]. Bull. A-
mer. Meteor. Soc. , 2007,88. 527-539.

[23] YULS, WELLER R A, SUN B. Improving latent and sensible heat flux estimates for the Atlantic Ocean (1988—1999) by a Synthesis
Approach[J]. Journal of Climate, 2004, 17:373-393.

[24] LIUN,WU D X, LIN X P. Variations of latent heat flux in the East China Sea during the last 50 years[J]. Periodical of Qcean Univer-
sity of China, 2010, 40(4):19-25. XI§, R{ERE , B M. ¥ 50 ER S EHEFEHREEWBMLIT. hEEEREEMR2010,40(4):19-
25.

[25] ROSSOW W B, SCHIFFER R A. Advances in understanding clouds from ISCCP[J]. Bull. Amer. Meteor. Soc. , 1999,80.2261-2287.

[26] WEICJ., YUF, LULG. etal. Comparison among computational methods for atmospheric longwave radiation above sea surface in the
Southern Yellow Sea[J]. Advances in Marine Science, 2009, 27(3):302-311. #f&EA, Tk, BEE. %, HHEEERN KA KEEHHTE
T[], EEREREE, 2009, 27(8): 302-311.

[27] KANTHA L H, CLAYSON C A. Small-scale processes ingeophysical fluid flows[M]. New York: Academic Press, 2000.

[28] PAYNE R E. Albedo of the sea surface[J]. Journal of the Atmospheric Sciences, 1972, 29:959-970.

Observations of Air-sea Heat Flux in the South Yellow Sea and
Their Comparison With OAflux Dataset

XIAO Bin"?, QIAO Fangli"?, LU Lian-gang"?
(1. The First Institute of Oceanography . SOA, Qingdao 266061, China;
2. Key Laboratory of Marine Science and Numerical Modeling (MASNUM) , SOA, Qingdao 266061, China)

Abstract: Three comprehensive cruises were conducted in the South Yellow Sea in 2007 to investigate the
radiation and flux-related meteorological and oceanic data including air temperature, humidity, wind speed
and SST etc. Both the sensible and the latent heat fluxes were calculated and the seasonal characteristics of
air-sea heat flux were analyzed. The results show that the averaged latent heat flux in the South Yellow
Sea is 80.7 W/m?, 5.6 W/m?* and 142, 1 W/m? in winter, spring and autumn, respectively and the sensible
one is 32,0 W/m?, —12.5 W/m?’ and 18. 9 W/m”, respectively. The air-sea heat flux data observed in the
three cruises are compared to the OAflux dataset. It is found that the OAflux dataset fit well with the data
observed in winter in 2006—2007, with a mean square deviation being 15. 3 W/m?’ for the sensible heat flux
and 21.4 W/m? for the latent one, but there are obvious differences in the latent heat flux in spring (the
mean square deviation being 28. 4 W/m?®) and in both the sensible and the latent heat fluxes in autumn (the
mean square deviation being 20. 5 W/m?” and 57. 5 W/m? respectively). Further investigation suggests that
the air-humidity difference present between the OAflux dataset and the data observed in the cruises could
be responsible for the difference in the latent heat flux in spring in 2007, whereas the differences in heat
fluxes in autumn are mainly attributed to the difference in SST,

Key words: heat flux observation; South Yellow Sea; COARE3. 0; OAflux
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