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Effect of elastic layer acoustic siphon on shallow-water very
low frequency sound field
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Abstract : The very low frequency ( VLF) acoustic field is strongly affected by the elastic characteristics of the sea-
bed. This study analyzes the acoustic siphon effect caused by the soft, elastic, sedimentary seabed, which induces
periodic variations in shallow waters, namely the VLF acoustic propagation loss. The beam displacement ray mode
and acoustic wave reflection theories were used in calculating the acoustic siphon frequency period for the elastic
sedimentary seabed based on analysis of the reflection characteristics of the seabed. The variation of the acoustic si-
phon effect with the seabed parameters and the impact on the characteristics of the VLF acoustic field were ana-
lyzed. The acoustic siphon frequencies are sensitive to the shear wave and thickness of the sedimentary layer. The
acoustic siphon effect influences the propagation of normal modes, altering the interference structure and dispersion
characteristics of the VLF acoustic field in shallow waters.

Keywords : acoustic siphon effect; soft elastic sedimentary layer; seabed reflection coefficient; very low frequency

shallow waters; acoustic siphon frequency period; interference structure; dispersion characteristics
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Fig.9 Acoustic transmission loss and spatial distribution

of modal functions
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