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Fig. 1. Configuration of the sound propagation experiment.
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Fig. 2. Configuration of the propagation tracks.
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Fig. 4. Distance between source and receiver along the

circular propagation track O2T3T3.
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calculated by N x2D model; (c), (d) eigenrays calculated by 3D model.
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Abstract

The seamounts usually have important effects on sound propagation in deep water. A sound propagation experiment
was conducted in the South China Sea in 2016. One of the experimental goals is to investigate the three-dimensional (3D)
effects of seamounts on sound propagation. Phenomena about horizontal refraction of acoustic waves are observed in
different propagation tracks which go through the seamount along different directions when the source depth is 200 m.
Ray methods (BELLHOP Nx2D and 3D models) which can calculate sound field efficiently and show clear physical
images, are used to analyze and explain the causes of the phenomena. The experimental and numerical results show
that the convergent zone structures are destroyed by the direct blockage of seamount due to the multiple reflection
of acoustic waves, which leads to the increase of transmission loss (TL), and horizontal-refraction zone with obvious
boundaries appears behind the seamount. Some experiment phenomena cannot be explained by BELLHOP N x2D
model in which the horizontal refraction effects are not taken into consideration. The experimental sound field structure
behind the seamount is obviously different from N x 2D model numerical result, i.e.the width of shadow zone based on the
experimental data is wider than that calculated by N x2D model, and the width of strong horizontal-refraction zone from
the experiment is narrower than the N x2D model result. Moreover, the TLs calculated by N x2D model is about 10 dB
less than the experimental result in horizontal refraction zone. After analyzing the difference between experimental data
and N x 2D model numerical results by BELLHOP 3D model which contains the azimuth-coupling capability, it can be
concluded that sound waves reach the receiver through horizontal refraction after the interaction with seamount when
the source is located behind the seamount. The eigenrays obtained from 3D model are less than N x2D model numerical
result because some of sound beams cannot reach the receiver as a result of the horizontal refraction effects, which leads
to the experimental TLs larger than the numerical results calculated by N x2D model. Therefore, 3D effect of seamount
has an obvious influence on sound field within a certain angle range behind the seamount, and the investigation of 3D

effects of seamounts is meaningful for the sound propagation and target detection in deep water.

Keywords: deep water, seamounts, horizontal refraction, ray model
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