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ABSTRACT: Ray-based model for the calculation of the ocean surface-generated ambient noise coherence
function has the form of double integral with respect to a range and a bearing angle. While the theoretical
consideration about its numerical implementations was partly given in the past work of authors, the numerical
results on the ocean environment have not been presented yet. In this paper, we perform numerical experiments
for shallow and deep water environments. It is shown that the coherence function depends on the ocean sediment
sound speed, and is more sensitive to the ocean sediment sound speed in the shallow water than in the deep water.
Similar trend is also observed for varying the orientation of hydrophone pair. In addition, a post-processing technique
is proposed in order to plot the noise intensity for the noise receiving angle. This procedure will supplement the
weakness of the ray-based model about the output data type compared to the semi-analytic model of Harrison.
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coordinate.
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Fig. 4. Real and imaginary parts of the coherence
function as functions of ¢/\ and the ocean sediment
sound speed in the shallow water of Pekeris waveguide.
Three ocean sediment sound speeds are chosen in
the numerical calculation, representing mud (1490
m/s), medium sand (1690 m/s), and coarse sand
(1890 m/s). In addition, the Cron-Sherman formula
for a half-space is plotted together for the comparison
with numerical results: (a) the real part and (b) the
imaginary part.
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Fig. 5. Real and imaginary parts of the coherence
function as functions of /X and the ocean sediment
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sound speeds are chosen in the numerical calculation,
representing mud (1490 m/s), medium sand (1690
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formula and the numerical solution for a half-space
with varying water sound speed are plotted together
for the comparison with others: (a) the real part and
(b) the imaginary part.
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Fig. 6. Relative noise intensity for the receiving angle
in four cases.
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Fig. 7. Real and imaginary parts of the coherence
function as functions of /X and the ocean sediment
attenuation in the shallow water of Pekeris waveguide.
Three ocean sediment attenuations are chosen in
the numerical calculation of 0.1, 0.3 and 0.5 dB/ A.
Additionally, the Cron-Sherman formula for a half-
space is plotted together for the comparison with
numerical results: (a) the real part and (b) the imaginary
part.
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