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Interpretation of Ground Wave Using Ray Method in
Pekeris Waveguide
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Ground wave is an acoustic wave propagating at a sediment sound speed in the case that sediment sound speed is
constanl with depth, which is explained by modal dispersion effects, In this paper, the ground wave in time domain
is simulated using the ray-based approach, which is possible because the modal dispersion can be explained by the
guiding of energy causcd by reflection and refraction in the waveguide geometry, For a Pekeris waveguide, the ground
wave can be interpreted as a sequence of head waves, called a head wave sequence [Choi and Dahl, J, Acoust, Soc,
Am, 119, 3660-3668 (2006}). The ground wave is simulated by convolution of the source signal with a channel impulse
responsc of the head wave sequence, which is compared with simulated signals obtained via a Fourier synthesis of

a complex parabolic equation (PE) field,
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Fig. 1. Ray paths for head waves generated between a near-bottom source and a near-bottem receiver. The head waves
belonging to the same path are the same travel time, phase and amplitude.
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Fig. 3. {(a} Simulated time signal obtained via a Fourier
synthesis of a PE solution and (b) its comparison
with channel impulse response simulaled using the
ray-based technigue.
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Fig. 4. Comparison of ground wave simulated using the
ray-based technique 1o that simulated using Fourier
transform of a Parabolic equation solution.
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