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Abstract

Abstract

As transitional areas from shallow sea to the deep ocean, continental shelf and
slopes of the South China Sea involve intense topographical changes and intricate
hydrographical conditions, which bring a typical un-regular sound propagation
environment. To understand all kinds of sound propagation phenomenon in such an
environment and its governing law are of great significance to military activities,
resource exploitations and transportations in the South China Sea.

Seasonal variations of ocean environment are analyzed firstly. Comparisons of the
upper 500 m sections show that seasonal variation of temperature can be mostly
depicted by the depth of mixed layer, and seasonal variation of sound speed by the depth
of surface duct, while basic sound speed structures remain the same. Measured sound
TL collected during each experiment are averaged with respect to distance and depth,
and long-term nonstationary(LTNS) averages are introduced to evaluate relative
differences among seasonal TL. The results suggest that, there are no seasonal regular
patterns of TL on track O2-T22, except for about 2-10 dB reduction in TL between 40-
60 km; less than 5 dB is observed from the difference of TL between winter and summer
on track O2-T23, which indicates that seasonal regular patterns are extremely weak.
This is further confirmed by a simulation about impact of suarface duct on sound
propagation. Overall, in an environment where bathymetry varies drastically, sound
propagations embody more effects of topographical features than that of seasonal
variance.

With measured sediment properties absent, a set of sediment acoustic models are
constructed, based on canonical sediment acoustic theories, inversions, and related
researches on sediment properties of experimental areas. The underlying main points
are: the attenuation coefficient of compressional wave is frequency dependent; the
compressional wave speed of surface sediment can be calculated by ratio of the sound

speed of sediment and the sound speed of sea water; all the sediment acoustic models



Abstract

are range dependent with two layers; the sound speed structure of the upper layer can
be determined by sound speed gradient combined with the thickness of sediment;
effects of shear wave can be reduced to attenuation caused by compressional wave.
Experiment sites are then categorized into shallow sea, transitional water and deep
ocean, sediment acoustic models are respectively chosed in simulations of the actual
sound propagation experiments. The agreements between simulated and measured TL
are good.

Additionally, an especially typical propagation environment with two seamounts
is picked to analize influences of each and every seamount in detail, with the help of
simulation and artificiallly handled bathtmetry. It is found that, for the case consedered,
the first seamount caused a TL reduction as large as 30 dB; and the second seamount
has tricvial influence on sound propagation since it locates too far away from sound

source.

Key words: Continental slope; Sound propagation, RAM; Sediment acoustic

properties; Sound field simulation
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