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Fig. 1. Vessel trajectory of ‘Shenkuo’.
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Fig. 2. Radiosonde for vertical meteorological parameter

profiles.
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Table 1. Record of balloon soundings over sea.
¢ SN N o L YRR
N B 4
G FCERHT [H] BRI A, # /km

1# 6.9 00:16  22°36.937' N 114°36.070' E 2

24 6.9 13:10  22°27.274' N 115°32.432' E 25
3# 6.9 23:51  22°11.285' N 116°33.254' E 84
4#  6.10 12:21 21°59.770' N 117°23.151' E 143
5#  6.12.00:00 22°00.268' N 118°15.526' E 193
64#  6.12 11:57 21°52.084' N 118°10.958' E 201
T#  6.13 11:55 21°08.895' N 118°18.099' E 271
8#  6.14 00:08 21°00.147' N 118°02.701' E 269
9#  6.14 11:55 20°59.029' N 117°42.500" E 249
10# 6.15 11:53 21°14.780' N 117°15.068' E 204
11#  6.16 11:55 21°27.236' N 117°23.100' E 189
12#  6.17 11:52  22°18.545' N 117°40.370' E 135
13#  6.17 23:54  21°41.589' N 116°23.622' E 129
14#  6.18 12:01 21°53.905' N 115°08.470' E 89
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Fig. 3. Noon and night meteorological data in June 16, 2019 and fitted refractive index structure constant profile: (a) Wind velocity;
(b) wind direction; (c) temperature; (d) temperature gradient; (e) wind shear gradient; (f) the outer scale; (g) potential refractive
index gradient; (h) fitted C2 .
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Fig. 4. (a) Day and night average C? fitted profile of entire journey; (b) day and night average C2 fitted profile of offshore;
(¢) day and night average C?2 fitted profile of deep ocean.
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Fig. 5. Day and night average C2 fitted profile of sea and

coastal area.
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Fig. 6. (a) Humidity profile of microwave radiometer; (b) noon humidity profile of radiosonde; (c) noon C2 fitted profile of radio-

sonde; (d) noon temperature gradient profile of radiosonde; (e) temperature gradient profile of microwave radiometer.
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Fig. 7. Measured profile and fitted profile of C2 in the sea.
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Fig. 8. Noon and night comparison of C2 fitted profile of

wind shear, C2 fitted profile of temperature gradient, and

C?2 fitted profile of wind shear and temperature gradient.
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Estimation of C2 profile of troposphere over the sea’
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Abstract

The problem of turbulence has been puzzling relevant researchers for more than 300 years. Although some
feasible solutions and models have been proposed, the turbulence still brings trouble in the foreseeable future.
Turbulence is caused mainly by buoyant thermal bubbles and wind shear, which transports matter and energy
between the earth surface and the atmosphere. Based on the analysis of the measured data obtained from the
Sea Monsoon Experiment-II (SMEX-II), carried out on the ‘Shenkuo’ scientific research ship, the vertical spatial
distribution of meteorological data overseas was explored when the air sounding balloons were released at
relatively fixed times during June 2019. Through the Tatarski model, the main influencing factors of fitting
turbulence profile over the sea and the turbulence evolution of boundary layer top and tropopause are
discussed. Meanwhile, the effect of offshore distance of the scientific research ship on the vertical profile of
optical turbulence strength is analyzed. The results show that the outer scale plays a decisive role in the
distribution of turbulence over the seas. The inverse growth section between the boundary layer top and the
tropopause depends on the sudden change of temperature gradient. The underlying land surface has a
significant influence on the inverse growth section to the boundary layer top, while the underlying sea surface
has a more pronounced influence on the inverse growth section of the tropopause. Based on the obtained data
and corresponding analysis, the spatiotemporal distribution characteristics of optical turbulence overseas are
grasped, which provides necessary references for selecting the astronomical observation sites, atmospheric laser

transmission, and satellite remote sensing observations over the sea.

Keywords: atmospheric refractive index constant, Tatarski model, atmospheric optical turbulence profile,

radiosonde
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