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Acoustic scattering and propagation fluctuation of rough seabed interface

WANG Lei'*?, HUANG Yiwang'*?, ZHAO Zhenxing' >, XIA Zhi'*”
(1. National Key Laboratory of Underwater Acoustic Technology, Harbin Engineering University, Harbin 150001, China; 2. Key Labo-
ratory of Marine Information Acquisition and Security ( Harbin Engineering University ) , Ministry of Industry and Information Technolo-

gy, Harbin 150001, China; 3. College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; To address the issue of acoustic scattering at rough seabed interfaces and the resulting fluctuations in
sound propagation, this study employed normal mode theory to establish a steady-state ocean acoustic field model
that incorporates rough seabed scattering. Furthermore, mathematical expressions for the amplitude and phase fluc-
tuation rates were derived. Simulations were performed to analyze the transmission loss of the acoustic field in a Pe-
keris waveguide environment, as well as the amplitude and phase fluctuation rates under varying conditions. The
simulation results reveal that when Lambert’s law was applied to describe seabed acoustic scattering, the transmis-
sion loss of the random acoustic field caused by scattering increased slowly with distance in the horizontal direction,
while remaining relatively stable in the vertical direction. It was observed that compared with the phase fluctuation
rate, the amplitude fluctuation rate was more sensitive to variations in the signal-to-noise ratio. Moreover, as the
roughness of the seabed increased, the amplitude and phase fluctuation rates approached zero. The model estab-
lished in this study, along with the presented analysis of acoustic propagation fluctuations, can provide valuable
guidance for the calculation of ocean acoustic fields and related signal processing work.

Keywords : rough seabed; seabed acoustic scattering; acoustic propagation fluctuation; transmission loss; fluctua-

tion rate; normal wave theory; Lambert’s law; Pekeris waveguide
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Fig.1 The composition of the marine sound field
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