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Estimation of a transition point of sound propagation condition
using transmission loss data measured in SAVEX15
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ABSTRACT: Sound propagation in shallow water changes from spherical spreading to cylindrical spreading,
depending on boundary conditions, and this point is defined as a transition point of the sound propagation
condition. Theoretically, the transition point can be estimated using the transmission loss as a function of
source-receiver range. In this paper, the transmission loss curve in a Pekeris waveguide is predicted using a
parabolic-equation based acoustic propagation model and using this transmission loss curve, the range from the
source of the transition point is estimated, which is compared to the critical distance calculated using the sound
speed ratio of water to sediment. In addition, the effects of the sound speed profile and source depth change on the
transition point are investigated. Finally, the transition point is estimated using the transmission loss data measured
during the period of the SAVEX15 (Shallow Water Acoustic Variability EXperiment 2015) conducted 65 km
southwest of Jeju Island in May 2015, and it is compared to the ocean environmental parameters to understand the
properties of sound propagation in the experimental area.
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Fig. 1. Location of the SAVEX15 site.
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Fig. 2. Experimental layout of the acoustic measurements. (a) SSP of the water column measured by UCTD casts.
(b) eigenray tracing results from source-receiver range of 2000 m.
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Fig. 4. Sound propagation condition in pekeris waveguide. At %, sound propagation is changed from spherical

spreading to cylindrical spreading.
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their comparison with the critical range (A) for a Pekeris waveguide.

Table 1. Geoacoustic parameters estimated by the empirical relationship with the mean grain size.

MGS 1¢ 26 3¢ 4¢ 5¢ 66 76 8¢ 9¢ 10¢
% 1834 1761 1697 1641 1593 1553 1521 1497 1482 1474
(m/s)
Ps 3 2.16 2.01 1.88 1.76 1.65 1.56 1.47 1.41 1.35 1.31
(g/em®)
% 0.88 0.89 0.97 1.14 0.72 0.22 0.13 0.09 0.08 0.09
(dB/X)
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Fig. 10. Transmission loss (gray line), reduced transmission loss curve (black line) and extra transmission loss line
(dashed line) (a) measured at SAVEX15 and (b) simulated by the RAM acoustic model using the geoacoustic
parameters corresponding to the mean grain size of surficial sediment of SAVEX15 site. The source depth was
23 m and the transmission loss data corresponding to the range of 590 m-2000 m were used.
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Fig 11. (a) Transmission loss (gray line), reduced transmission loss curve (black line) and extra transmission loss
line (dashed line) simulated using the geoacoustic parameters corresponding to the mean grain size of surficial
sediment of SAVEX15 site. The source depth was 23 m and the transmission loss data corresponding to the range

of 0 m-2000 m were used.

(b) same as (a) except for source depth. The source depth was 51 m.
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