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Measurement and analysis of surf noise near shore
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Abstract

The surf noise is one of ambient noise sources near shore, which’s generated mechanism is
the resonance of bubble clouds and individual bubbles during surface waves breaking and
frequency bands are between 0.5 to 25 kHz. The underwater acoustic line array was deployed
in the Sizih Bay to measure the surf noise. The array is consisting of 16 hydrophones with
0.15 m spacing, and the DAQ sampling frequency is 50 kHz. The results represent the
plunging breaking waves firstly generate low frequency noise from bubble clouds, and then
produce high frequency noise from individual bubbles. The bubble clouds appear after the sea
surface breaks and the follow situation is the individual bubbles distribute in the water volume
with the wave motion for few hundred mini-seconds. Moreover, the spatial directionality
calculation indicates the characteristics of noise level peaks decreasing 10 dB down in the
frequency bands of 1-5 kHz. The noise directionality in 1 kHz displays the decreasing
duration is about 0.8 seconds and noise energy collects in the shoreward side, which means
the wave propagated over the line array and then broke. The noise directionality above 2 kHz
shows the whole water volume filling bubbles, and the noise level decreasing duration
becomes from 0.8 to 1.2 seconds.
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Individual Plunging Breaking Wave
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{a} Spectrogram {channel 1) {b) Spectrogram (channel 15)
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Hydrophone Array Voltages of 1.00-kHz (File: 2009-0108-1119-53)
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Hydrophone Channels (Voltage Amplitude)
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Moise Directionality of 1-kHz
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(2) Noise Cirectionalty of 2-kHz (c) Noise Directionalty of 4-kHz
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