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Effects of shallow water waveguide interface on the particle velocity direction

from point sources
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Abstract It is very significant to study the effects of shallow water waveguide interface on the particle velocity
direction from point source. In this paper, “Image source” method was adopted to analyze the direction of
particle velocity and the horizontal angle of receiver point in shallow water waveguide, and the effects of certain
interface reflection on the direction of particle velocity was studied. It is shown that: the direction of particle
velocity has relationships with horizontal range and depth between source and receiver point, and the properties
of surface and bottom and the sound speed profile. Because of the reflection of certain interface, the direction
of particle velocity v deviates from the incidence angle of direct sound as 1.5° ~ 10.5° in the uniform sound
speed in shallow water waveguide when the incidence angle varies from 1° to 50°, and the deviation can be
more marked under negative gradient sound speed with isovelocity profile conditions.
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Fig. 1 Sound field of point source in shallow

water waveguide with isovelocity profile
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Table 2 The calculated direction of velocity
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Fig. 2 Difference between v and 6o1 with differ-

ent o1 (m = 25)
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