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Mid Frequency Band Reverberation Model Development Using
Ray Theory and Comparison with Experimental Data
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Sound in the occan is scattered by inhomogeneities of many different kinds, such as the sea surface, the sca
bottom, or the randomly distributed bubble layer and schonl of fish, The total sum of the scattered signals
from these scatterers is called reverberation, Tn order 1o simulale the reverberation signal preciscly, combination
of a propagation model with proper scatlering models, corresponding to each scaltering mechanism, is required,
In this article, we develop a veverberation model based on the ray theory easily combined with the existing
scatlering models, Developed reverberation model uses (1) Chapman—Ilarris empirical formula and APL-UW
model /SSA model for the sea surface seattering, For Lhe sea bollom scallering, it uscs (2) Lambert's law and
APL-UW model/SSA model, To verify our developed reverberation model, we compare our results with those
in Ellis" article and 2006 reverberation workshop, This verified reverberation model SNURM is uscd to simulate
reverberation signal for the neighboring seas of South Korea at mid frequency and ihe resulis from model are
comparcd with cxperimental data in time domain, Through comparison between experiment data and model
resulis, the features of reverberation signal dependenl on environment of each sea is investigated and this
analysis leads us to sclect an appropriate scattering function for each area of interest,
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Table 1. Scattering models based on experimenial and thearetical analysis.
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Table 2. Seabed physical characteristics of Korea coastal waters: Yellow Sea, South Sea, and East Sea [22].

Regions Sand Silt Clay Mean size Wet bulk Velocity
(%) (%} (%) () densily(g/om’) (m/s)
Yellow Sea 11.1 61.6 273 6.28 167 1592
South Sea 0.2 539 458 7.9 1.50 1542
East Sea 1.9 433 448 7. 20 1.47 1585
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