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ABSTRACT: In this paper, a normal mode reverberation model for a range-independent environment of shallow

water is proposed to calculate the reverberation level in the low-frequency range. Normal mode is used to calculate

the acoustic energy propagating from the source to the scattering area and from the scattering area to the receiver.
Each mode is decomposed into up and down going waves to consider scattering strength at the scattering area. The
scattering functional form combines Lambert’s law with a Gaussian-like term near the specular direction based

on Kirchhoff approximation considering bottom condition. For verification of the suggested model, the result is

relatively compared to several solutions of the problem XI and XV in the Reverberation Modeling Workshop I

sponsored by the US Office of Naval Research.

Keywords: Normal mode, Ocean Bottom reverberation, Scattering function, Lambert’s law
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Table 1. Input Parameters for RMW | problem XI.

source depth 30 m
receiver depth 50 m
water column - 3
density 1024 kg/m
sound speed 1500 m/s
density 2048 kg/m’
sea bed sound speed 1700 m/s
attenuation 0.5 dB/\
f‘=req =‘250‘Hz‘
----- Freq = 1000 Hz ||
.......... Freq = 3500 Hz

RL (dB re yPa)

Time (s)

Fig. 5. Reverberation levels vs. time for workshop
problem Xl at three frequencies (250, 1000, 3500 Hz).
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