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Fig.1 Sound speed profiles of simulations with and without thermocline
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Fig. 2 Transmission loss of signal at 20 m with different wave heights
(with thermocline, depth of sound source is 15 m)
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Fig.3 Transmission loss of signal at 1 m with different wave heights
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Fig.4 Transmission loss of signal at 1 m with different wave heights
(with thermocline, depth of sound source is 3 m)
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Fig.5 Transmission loss of signal at 1 m with different wave heights
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Fig. 8 Standard deviation of sound transmission loss between field measurements and numerical simulations

FRiEE /dB

at different depths (with thermocline, depth of sound source is 15 m)

25
201
15
10y
B B
57 e 7K 20 Tk
L i i L s z K 1kt
0 0.5 1.0 15 2.0 2.5 3.0

R /m

B9 AREERLTREESZNSEMERRROREEZBRE . FERE 3 m)

Fig. 9 Standard deviation of sound transmission loss between field measurements and numerical simulations
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Fig. 13 Sound intensity level of field measurement and numerical simulation with different wave heights
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Sea Surface Wind Speed Inversion Based on Sound
Transmission Loss in Shallow Water

LIU Hongning"?, LU Lian-gang"?, YANG Guang-bing"?, JIANG Ying'?,
YANG Chun-mei'?, LIU Zong-wei'*
(1. The First Institute of Oceanography, SOA, Qingdao 266061, China;
(2. Key Laboratory of Marine Science and Numerical Modeling , SOA, Qingdao 266061,China)

Abstract: Surface waves can scatter acoustic signal in the ocean and thus cause a change in sound transmis-
sion loss. A new method of inversing wind speed is proposed, in which the wave height is calculated based
on sound transmission loss and thus the wind speed is derived through the relationship between the full de-
velopment of waves and wind speed. The differences in inversion processes with thermocline and without
thermocline are also discussed. This method is further verified by numerical simulation and field measure-
ments in the Yellow Sea in 2013 to be effective.

Key words: acoustic inversion; sound transmission loss; wind speed
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