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Abstract : The sound wave in the sea propagates under the effect of water depth, sound speed structure, sea
surface roughness, bottom roughness, and acoustic properties of bottom sediment. In shallow water, the
bottom sediments are distributed very variously with place and the sound speed structure varying with time
and space. In order to investigate the seasonal propagation characteristics of low-frequency sound wave in
the Yellow Sea, propagation experiments were conducted along a track in the middle part of the Yellow Sea
in spring, summer, and autumn. In this paper we consider seasonal variations of the sound speed profile and
propagation loss based on the measurement results. Also we quantitatively investigate variation of bottom
loss by dividing the propagation loss into three components: spreading loss, absorption loss, and bottom
loss. As a result, the propagation losses measured in summer were larger than the losses in spring and
autumn, and the propagation losses measured in autumn were smaller than the losses in spring. The
spreading loss and the absorption loss did not show seasonal variations, but the bottom loss showed
seasonal variations. So it was thought that the seasonal variation of the propagation loss was due to the
seasonal change of the bottom loss and the seasonal variation of the bottom loss was due to the change of

the sound speed profile by season.
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Chapman 2001; Potty ef al. 2003).
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Fig. 1. Site map for sound propagation experiment.
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Fig. 2. Sound speed profiles by various seasons.
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Date May 10 September 1 November 22
Receiver depth

Frequency (Hz) 8§m 32m 56 m 8§m 32m 56 m 8m 32m 56 m
63 0.33 0.23 0.24 0.61 0.43 0.46 0.36 0.27 0.25

80 0.26 0.21 0.22 0.52 0.39 0.32 0.29 0.24 0.22
100 0.27 0.25 0.25 0.63 0.49 0.42 0.28 0.25 0.25
125 0.25 0.27 0.26 0.63 0.53 0.50 0.24 0.28 0.26
160 0.23 0.26 0.27 0.62 0.48 0.53 0.20 0.29 0.29
200 0.24 0.26 0.26 0.50 0.39 0.46 0.21 0.26 0.34
250 0.24 0.28 0.25 0.49 0.41 0.44 0.24 0.28 0.37
315 0.26 0.31 0.28 0.52 0.46 0.51 0.25 0.31 0.39
400 0.33 0.39 0.34 0.67 0.60 0.59 0.29 0.34 0.37
500 0.39 0.44 0.43 0.65 0.67 0.63 0.33 0.35 0.35
630 0.49 0.53 0.51 0.68 0.73 0.75 0.37 0.38 0.44
800 0.60 0.62 0.61 0.83 0.84 0.74 0.40 0.42 0.53
1000 0.76 0.71 0.69 0.94 091 1.05 0.43 0.44 0.52
1250 0.88 0.81 0.78 1.01 0.96 1.28 0.47 0.48 0.62
1600 0.97 0.87 0.88 1.01 091 1.18 0.53 0.53 0.67
2000 1.02 0.90 0.91 1.00 0.92 1.50 0.56 0.56 0.69
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Fig. 8. Estimated bottom loss versus range and fre-
quency for 18 m deep source by various sea-
sons (unit: dB).
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