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ANGULAR DISTRIBUTION OF THE SOUND FIELD IN SHALLOW WATER

Abstract The field of a harmonic point source in layered media has certain angu-
lar distribution. Although by ray theory the angular distribution of sound field can be
calculated for given receiving point, but the effect of the frequency on the angular distri-
bution funetion and the sound field in shadow zone can not be calculated. In this paper,
by the normal-mode theory the angular distribution of the sound field in layered media is
discussed, the general expression of angular distribution function and attenuation law for
directional reception are obtained. The results given above can be used for caleculation of
the sound field in shadow zone and they represent the influence of the frequency on the
sound field. Investigating the channel of the underwater sound and the effect of the sig-
nal detection in it, by utilizing the obtained results, the optimum receiving direction can be
chosen. For given medium model the numerical calculations are produced, and analysis
and discussion are conducted.
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Eigen values of the first fifteen normal modes

% frequncy (Hz)
: 500 700 1000 1500
0 2.07 1.53 1.06 0.72
1 4.15 3.01 2.13 1.43
2 6.25 4,52 3.20 2.15
3 8.35 6.03 4.26 : 2.87
4 10.47 7.55 5.33 3.58
5 12.62 9.08 6.41 4.30
6 14.79 10.62 7.48 5.02
7 16.98 12.17 8.56 5.74
8 19.20 13.73 9.65 6.46
9 21.45 15.30 10.73 7.19
10 23.73 16.89 11.83 7.91
11 26.10 18.48 12.92 8.63
12 28.55 20.10 14.03 9.36
13 31.06 21.72 15.14 10.09
14 33.64 23.37 16.25 - 10.82
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Angular distribution of the sound field for individual mode
f=500(Hz), z, =%, =H/[2, I =0
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Angular distribution of the superimposed field of many normal modes
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Attenuation of the sound intensity with the distance for various receiving directions
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