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A study on the characteristics of ocean

noise generated by breaking surf
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SUMMARY

I. Title

A study on the characteristics of ocean noise generated by breaking surf

II. Objectives of the study

The purpose of this study is to analyze the characteristics of ocean noise
generated by breaking waves in surf zone through measurements of oceanic
ambient noise at various ranges from shoreline and observations of wave heights
and sound speed profiles. And the propagation phenomena of surf noise are
investigated by a sound propagation model in order to understand the effect of

surf noise on ocean noise in coastal waters.

III. Contents

O Measurements of ocean noise at various ranges from shoreline and

analyses of ocean noise characteristics
O Investigation on relationship between ocean noise levels and wave heights

O Analyses of propagation characteristics of ocean noise generated by breaking

waves 1n surf zone

O Investigation on effect of surf noise on ocean noise in coastal waters

IV. Results

The ocean noise was measured at various ranges from the shoreline in the

Gyeongpo beach of the eastern middle coast of the Korean Peninsula. At the



same time, the wave heights and the sound speed profiles were observed as
environmental parameters. And the propagation phenomena of surf noise were
investigated by a sound propagation model in order to understand the effect of
the surf noise on the ocean noise in coastal waters. According to the results of
numerical analyses, the surf noise propagation is strongly influenced by the sound
speed profiles and the sound frequencies. The surf noise propagates well in the
wintertime than in the summertime. And the higher the frequency of surf noise,
the more the propagation occurs. According to the results of measurements of
ocean noise and observations of wave heights, the spectrum levels of ocean noise
at a fixed range are increasing with the increase of wave height. And the
spectrum levels of ocean noise at a same wave height are variable, regardless of
the increase in range from the shoreline. The ocean noise band level of 300 to
5000 Hz at a certain wave height is increasing gradually as the range from the
shoreline increases. And the ocean noise band level of 50 to 300 Hz is
decreasing rapidly with increase of range from the shoreline within range of 2.5
km, but the band level is increasing slowly with increase of range from the
shoreline above range of 2.5 km. As a result, the surf noise generated by
breaking waves in the surf zone affects the ocean noise within range of 2.5 km

from the shoreline.

V. Future plan for application of the results

The study on the characteristics of ocean noise can provide basic data to be
necessary to research a variation of oceanic ambient noise in shallow water. And
the results of the study can be used to predict the detection performance of
sound surveillance system in coastal waters as one of sonar parameters. Also
this methods of the measurement and the analysis on ocean noise can be

utilized in a future study on development of monitoring system on ocean noise
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(b)

Figure 1. Measurement site (a) and bathymetric contours in the site (b) of oceanic
ambient noise generated by breaking surf. The measurement area and line are

marked as a box and line with red color in the figures, respectively.
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Figure 2. Depth profile along mooring positions of the self-recording hydrophones.

(a) (b)

Figure 3. Photographs of the self-recording hydrophone (a) and the wave height meter

(b) used for measurements of ocean noise and water wave, respectively.
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Figure 4. Sound velocity profiles (a) and sound velocity contours (b) measured by CTD

along the mooring positions of the self-recording hydrophones on July 5, 2012.
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Figure 5. Wave height (a) and wave period (b) measured by the wave height meter

moored on bottom of 0.94 km from shoreline during July 5 to 7, 2012.
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Figure 6. Propagation loss contours calculated by RAM in case of a source of 250 m
range and 1 m depth using sound velocity profiles measured on July 5, 2012

and sand bottom conditions as model input parameters.
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Figure 7. Photograph of breaking

Spectrum Level (dB re 1 uPaz/Hz)

100

surf on Gyeongpo beach taken on July 7, 2012.
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Figure 8. Spectrum levels of oceanic ambient noise measured at various ranges from

shoreline during July 5 to 7, 2012.
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Figure 11. Sound velocity profiles (a) and sound velocity contours (b) measured by
CTD along the mooring positions of the self-recording hydrophones on
December 22, 2012.
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