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Dispersion characteristics of Scholte waves excited
by pulsed and continuous sound sources

WU Qibiao' , CHI Qingjia' ,LIN Yongshui' ,CHEN Wei’

(1. School of Science,, Wuhan University of Technology 430070 Wuhan, China;2. School of Naval Architecture,
Ocean and Energy Power Engineering, Wuhan University of Technology ,430070 Wuhan, China)

Abstract: The dispersion and polarization characteristics of Scholte waves excited by sound sources in
shallow sea are of great significance for target detection. The Scholte waves excited by pulse and continu-
ous point sound sources are still not well understood. The Scholte waves excited by these two sound sources
are studied by using the theory of normal wave,the finite element model in time domain,and the wavelet
transform. First,based on the semi-infinite elastic submarine sound field model in shallow sea,the disper-
sion characteristics of Scholte waves are analyzed by using the normal wave theory, and the dispersion phe-
nomenon of Scholte waves exists in both hard and soft seabed conditions. Then,the time domain finite ele-

ment model combined with wavelet transform is used to investigate the dispersion of Scholte waves and the
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polarization characteristics of particle motion trajectory excited by pulse and continuous sound source. The
results show that the dispersion of Scholte waves can be observed when the two acoustic sources are in the
hard seabed. The dispersion of Scholte waves can be observed for continuous sound sources in the soft sea-
bed,but it is difficult for pulsed sound sources to observe the dispersion phenomenon. According to the po-
larization characteristics of Scholte waves,the ellipse of the waves excited by pulsed sound source decrea-
ses first and then increases,while the ellipticity of Scholte waves under continuous sound source remains
stable. Scholte waves excited by pulsed sound source vibrate vertically under hard seafloor mainly. Those
excited by continuous sound source mainly vibrate vertically under hard seafloor and horizontally under soft
seafloor. The results can provide a preliminary basis for the detection of pulse and continuous sound
sources in shallow sea.

Key words:Scholte wave ; elastic seafloor; dispersion property; polarization property ; numerical simula-
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