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Abstract

Based on the temperature and salinity data of a certain voyage, an empirical formula is used to
obtain the sound velocity profile that varies horizontally in a mesoscale cold vortex environment.
Combined with the terrain characteristics of the profile and its location, the variation of sound
propagation loss from the vortex center to different terrains outside the vortex is studied in an
environment with and without vortices. Research has found that terrain factors have an important
impact on changes in sound propagation losses. In a mesoscale vortex environment with terrain
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effects, the convergence area of sound propagation becomes more divergent, while in the absence
of terrain, the convergence area is more concentrated; Under the influence of mesoscale vortices,
the convergence zone will undergo a certain displacement. Analyzing with a cold vortex, the me-
soscale cold vortex will cause the convergence zone to shift toward the edge of the vortex, and the
displacement will decrease with the increase of the depth of the receiving end, and the conver-
gence zone will also widen.
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Figure 1. Pseudo color image of sound velocity profile from inside to outside the vortex
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Figure 2. Sound propagation loss under flat terrain
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Figure 3. Sound propagation loss with terrain undulations
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Figure 4. Propagation loss at different receiving depths on flat terrain
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