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Fluctuation of short-rang reverberation in shallow water
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Abstract: Short-rang reverberation in shallow water has an important impact on estimation and improvement
of sonar performance. Previous reverberation trials in shallow water suggest that short-range reverberation
exhibits a stable fluctuation phenomenon, and pulse lengths of source nearly have no effect on amplitude and
period of fluctuation. To illustrate characteristics of short-range reverberation in shallow water, a reverbera-
tion model is proposed based on ray theory and small-slope approximation. Simulation results show in good
agreement with experimental data. The results indicate that the reflecting energy from bottom is far less than
the scattering energy at large grazing angle from roughness bottom interface for monostatic sonar. Moreover,
fluctuation phenomenon of reverberation intensity is caused by superposition of bottom scattering energy from
multipath in short range. Accordingly, relationship between period of fluctuation and depth of water, source
or receiver can be determined.
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Fig. 1 Sound profile measured during experiment
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Fig. 2 Reverberation level time series for different

pulse lengths measured in 2015
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Fig. 3 Reverberation level time series for different

pulse lengths measured in 2016

—— 2015%F
- = 20164F

K5 /(dB-s—1)

I 1H] /s

Bl BRI IKTE 0.5 s P R K TR A 5 5 SR
THIRILEL

Fig. 4 Comparison of the derivation results for

reverberation intensity with pulse length of 0.5 s

during the two experiments
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Fig. 5 Scenario of bottom reverberation in the

monostatic case
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Fig. 6 Scattering paths in the monostatic case
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Fig. 7 Reverberation level calculated using the

model with different pulse lengths
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