Investigation of receiver volume level versus distance for a constant noise; a look into the affects of distance on sound travel underwater
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INTRODUCTION/ METHODS

In this investigation we wanted to gain a better understanding of how sound propagates through a medium (water). We were investigating the possibility that sound propagates in a spherical motion from the source to the receiver.
We were working off a dock at Friday Harbor Labs on San Juan Island on the morning of August 24, 2007. We used a speaker attached to a rope dropped below the surface of the water as well as a hydrophone dropped at the same depth as the speaker. Our estimation of water depth was approximately 10-12 meters. For this reason, we dropped the speaker and hydrophone to a depth of 5 meters to be sure to avoid surface cancellation due to refraction. Since the wavelength of the sound we were testing was estimated to be 1.5 meters, our first data was collected at a distance of 2 meters (between the speaker and the hydrophone), to ensure a full wavelength between the speaker and hydrophone was lapsed before measurement. We continued taking data points at distances of 5, 10, 15, 20, and 25 meters between source and receiver. The plot of the data points and slope can be seen in Fig. 1.1.  Before each measurement, data for background noise was collected. 
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Fig. 1.1 Graph of Recorded Receiver Noise Level vs. Log(R)

CONCLUSION

After data was collected, we plotted the received level of volume (dB) versus the logarithm of the distance between the receiver and the source. A value of slope 20 would indicate perfect spherical resonance. We determined the value of the slope of the data points collected to be -15.3, which indicates spherical spreading was indeed occurring; Factors such as water depth, distance between source and receiver, as well as refraction of sound off the surface or sea floor would effect results and reduce the slope from the ideal value of 20.
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