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Abstract From 24 April to 22 June 2002, before and after the South China Sea (SCS) monsoon onset, the 3rd exper-
iment of air-sea flux observation was carried out at Xisha Qundao(16°50'N, 112°20'E) which is located in the north-
ern part of South China Sea. A series of high quality and high frequency (1 time/min) data were gained in the experi-
ment. Based on the datasets and the NCEP data at the same time, firstly this paper suggests that the summer monsoon
onset firstly in the northern part of the SCS on 14 May and it onset in the whole SCS on 16 May by diagnosing the
850 hPa wind field. Secondly the momentum flux, sensible heat flux, latent heat flux and some other correlated factors
are calculated and analyzed by flux-profile method. Thirdly the air-sea fluxes between the western Pacific and the South
China Sea are compared in the past years to find their common and different characteristics. The three main results are
shown as follows: (1) In the experiment, the mean momentum flux was 0. 0458 W » m™?, the mean latent heat flux
was 94. 06 W+ m™?, and the mean sensible heat flux was 4. 07 W « m™%. The three fluxes were smaller than those in
the western Pacific. (2) The air-sea fluxes in the northern part of the SCS and their correlated factors were remarkably
different before and after the SCS monsoon onset, and they also varied greatly under different weather conditions. Every
factor evolved stably besides the daily variation before the monsoon onset. But after the monsoon onset, the daily varia-

tion enhanced, the high frequency turbulence increased, and every flux varied greatly in a short time, especially in the
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raining phase, which reflected that the meso-scale and microscale strong turbulence occurred in the acute weather back-

ground after the monsoon onset. (3) The northern part of the SCS had the oceanic common characteristics as well as

the western Pacific. Its sensible heat flux is far smaller than its latent heat flux. But the northern part of the SCS might

play a less important role in the global air-sea interaction than the western Pacific. The air-sea fluxes in the northern

part of the SCS changed little from May to June according to the average of the three experiments. Moreover, there was

a stable ratio of the sensible heat flux to the latent heat flux. The latent heat flux was about twenty times as much as the

sensible heat flux, in other words, the Bowen ratio was about 0. 05.
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Table 1 The capability and fixing height of some apparatus used in the experiment of the South China Sea (SCS) air-sea flux ob-

servation in 2002

DEEZA0 e RAEHAE FAEZ
Apparatus Precision Frequency/min ! Sampling layer
TERIRE RIS +0.05 K 1 5Z:2m.3m, 5m, 9m, 13m
Dry-bulb thermometer 5 layers; 2m, 3m, 5m, 9m, 13 m
T BRI AR AL RS +0.05 K 1 5)Z2:2m.3m.5m, 9m, 13 m
Wet-bulb thermometer 5 layers: 2m, 3m, 5m, 9m, 13 m
KR # +0.01 K 1 2J2:0.01m, 0.5m
Water-thermometer 2 layers: 0.01 m, 0.5 m
RHER S 4 +0.1mes! 1 5)Z2:2m,3m,5m, 9m, 13 m
Wind velocity recorder 5 layers: 2m, 3 m, 5m, 9m, 13 m
U] SR SRR +0.1° 1 1Z: 1lm
Wind direction recorder 1 layer: 11 m
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Fig. 1 The evolvement of the daily mean 850 hPa wind speed in Yongxing Island during the experiment
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Fig. 2 The evolvement of the daily mean total cloud cover in Yongxing Island during the experiment
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Fig. 3 The evolvement of the daily total precipitation in Yongxing Island during the experiment
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Fig. 4 The evolvement of the daily mean air temperature in Yongxing Island during the experiment
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Fig. 5 The half-hour evolvement of the temperature difference between sea and air (Ty,—T,)
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Fig. 8 The evolvement of (a) latent heat flux (E) and (b) sensible heat flux (H)
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Fig. 9 The wavelet outcome of the momentum flux (d1—d6: the high frequency of the wavelet; a6: the low frequency of the wavelet)
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Table 2 The average value of the air-sea interface elements under different weather conditions during the experiment

) e A EoouR

Subtropical high A 2 WU R A 23S R 15 BRI ST Total

control phase Transform phase Onset phase Cold air effect phase  Active phase  Break phase process
up/m+ s~ ! 3.719 4.063 7.019 3.799 6. 695 5. 986 5.363
Tw/C 29. 351 29. 981 29. 838 30. 153 30. 167 30. 090 29. 880
T./C 28. 438 29. 166 29.516 28.476 29. 467 29. 379 29.073
/W em 2 0.0203 0. 0246 0.0725 0.0253 0. 0666 0.0522 0. 0458
Cp X103 1. 2317 1. 2279 1.1727 1. 2993 1. 1888 1. 1815 1. 2107
Cpy X103 1. 1954 1. 1895 1. 0955 1. 2731 1. 1188 1.1197 1. 1565
E/Wem ? 81. 603 96. 794 98. 395 82. 924 98.153 109. 50 94. 060
H/Wem? 4. 088 3. 760 0. 833 8. 887 3.978 4. 398 4.071
10/L —0.610 —0.563 —0. 246 —1.589 —0. 336 —0. 249 —0.525

. 10/L 2 10 m S EEMRAE R S5, L & Monin-Obukhov &,
Notes: 10/L means the stability parameter at 10 m height, L is the length of Monin-Obukhov.
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Table 3 The different investigative results in different regions

fifA] Time Hh s, Site CpX10° CyX10° E/Wem 2 H/Wem? ¢/ Wem?
NS5 Apr - Jun 2002 EaR(s3 1. 21 1. 15 94. 06 4. 07 0. 046
This paper The South China Sea
T i i 257 Feb - Mar 1974 E T AT 1.35 % 1. 14 % / / /
Miao Mangian et all” Feb - Mar 1975 East of Taiwan
Francy %[7] Feb - Mar 1974 BRI 1.55 % 1.25 % / / /
Francy et all™) Feb - Mar 1975 East of Taiwan
A RELe] Oct-Nov 1987 PERF- 111 / / 8.3 0. 042
Xiong Kangt8’ The western Pacific
Hh 2 R Ao 10 Dec 1992 i A% 1.55 1.22 203. 1 31.9 0. 188
Qu Shaohou et al L9101 Jan 1993 The western Pacific 1. 36 1.18 120 13.1 0. 051
Nov 1992 1.04 1. 11 75.3 5.6 0.011
Oct = Dec 1986 1.53 / 150 18.0 /
R E A Nov - Feb 1992 PO R 1. 298 1. 261 105.7 10. 42 0. 046
Xu Tianzhen et alt*] Nov - Feb 1993 The western Pacific
il 2gl1] May - Jun 2002 HUE KR 2. 36 2. 10 / / /
Zhang Qiang et alt!t] The Dunhuang desert
A e 12] Nov - Feb 1992 PEAT7E / / 116.2 5.87 0.048

Yao Huadong et alt12]

Nov - Feb 1993

The western Pacific

T NARIEAER 25 Al AR TS

Notes: * means that the values are calculated according to the formula given by the authors
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Table 4 Interannual comparison of the SCS air — sea flux

S T E H i & kb
/Wem 2 /Wem 2 /We+m 2 Bowen ratio

s [

Time Site

May - Jun pypLis] 0.10 50~200 7.8 0.05
1998 Xishal13]
May - Jun pgypLidl /
2000 Xishal14]
Sep ws

1994 Nanshal15]

90. 96 5.24

129.2 6.0 0. 046
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