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Analysis of the Characteristics of Atmospheric Turbulence in Marine
Surface Layer of South China Sea Based on Bulk Model
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Abstract: Owing to the complexity of a.tmosphefic turbulence and the limitation of direct observation method,
it is difficult to obtain the atmospheric turbulence in marine surface layer in large spatial and temporal scale.
The indirect way by using meteorology factors to estimate the strength of atmospheric turbulence in marine
surface with large spatial and temporal scale is an optional method. The relationship between the strength
of surface turbulence and the meteorology factors (fluctuations of temperature, wind speed (vertical) and
humidity) are based on the empiristic expression offered by Friehe et al. The method is applied to the district
of South China Sea{10°N~21°N, 110°E~120°E), based on the data from 1965 to 1997. The data consists of

water temperature, air temperature at height, water vapor density adjacent to the sea surface and average
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water vapor density at height, the average wind speed is also included to estimate the atmospheric turbulence
in typical marine surface layer. It turns out that the range of mean turbulence is from 1077 to 10714, there are
significant seasonal changes of atmospheric turbulence in marine surface layer of South China Sea, in general
turbulence is much stronger in winter than it in summer, and the discrimination of atmospheric turbulence

between seacoast and mare liberum seems not significantly. ‘
Key words: marine atmospheric turbulence; routine meteorology factors; South China Sea; marine surface

layer
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Table 1 Fluctuation of ASTD in every observation point by month in South China Sea

Month 1 2 3 4 5

6 7- 8 9 10 11 12

fluctuation 0.57 0.32 0.02

-0.04 0.18 029 0.33 028 039 044 052 0,67

A2 RTRAMLHELEREFTEARAEUHER

Table 2 Variances of ASTD in every observation point by month in South China Sea

Month 1 2 3 4 5

6 7 8 9 10 11 12

variance 8.24 7.31 88 88

10.71 9.23 783 854 889 764 782 9.06
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Fig.1 Seasonal distribution of fluctuation of ASTD in
South China Sea

MFE1WERRE, HEEELEENTER
EZRBRBA, EHFHEILEHDT 05, Z—T
[k vk JITEIR: : 0k R 1R R 282
HEET IR AR, RITRXHFR R AR
WS SEBRENZESABL Y, ThTEE
R ESENHN, RTBERTHRHESS
SEREVFHPEME KE, ERKERER
RER/D. R2FHFERR, UBRETERN
BB AR, R M Y KU IR R 2 )
ERAK.

AR 2 PREBHTRETY, BEME
WRREET ENAETTHEY 8.57, Bk, #
B8 ¥R (BREITEE N 8.54) KR
MBI E AR Z R R B RN EE
ZR.

B 1 e BN L SR ER RN
BIHE, X ZBREEREBEXRTES.

M AORERR BRI B/ ME S B T2 12 A
3 A, T2 MENEEERRE DL
BB, BH DR BENETESE.

CC:
—
(]

SN N O

Variances of
temperature differences

5 10 15
Month

<

2 EESBBREFEFTEAAA
Fig.2 Seasonal distribution of variances of ASTD in
South China Sea

4.2 SRFHH

B 3. 44HTHEILEENETSSM%
SHE B RT3,

ME 3 Pl A, BRI E XE T EE 6
m/s 4, BERERAK. B 4 HHHELE

CMEBEERER, MEERKNELNTEEERE

h ERFFFE 6~7 g/m® Z 6], NZEAMRE, &
BB AR E R RN T, ERR
B Ab 2 X BE R ARAT /.
4.3 BHEBAXSKRANES AAE

B5. 625NEERKEE/DRKIRA
HETTHE, BEASE, £FRTNRNEBEH
RFEFRINE, BELFXURARIEE
10718 ~ 1078, BERXSMMAE 1077 £4. B



272 b il

5 % % % ¥ % # 6 %

TS AT 8 A0 RO i R I I K U
&R T35, IWE 8 FAILIE i, B
RS 2 ERAK, BEREEN TR,

20°N J 27.10

Latitude

110°E 112°E 114°E 116°E 118°E 120°E
Longitude

Bl 3 R M I Y K S 24

Fig.3 Overall image of average wind speed in South

China Sea
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Fig.4 Overall image of fluctuation of air sea humidity

differences in South China Sea
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Fig.5 Intensity of optical turbulence in South China
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obtained (December)
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Fig.6 Intensity of optical turbulence in South China
Sea while the minimum fluctuation of ASTD is obtained

(March)
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Fig.7 Means spatial distribution of atmospheric

turbulence in South China Sea (August)
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