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THE RELATIONSHIP BETWEEN WIND SPEED
AND SHALLOW WATER AMBIENT NOISE

university of Rhode island; Kingston, R. |.

- During the perlod from October 1958 through Séptember 1 ; the University of
Rhode lsland; supported by the Office of Naval Research, made & syStemat!é serfies

of ambient noise spectrum déte tions A the lower West Passage of Narragansett
Bay, Rhode |sland: . body of watér extends Ih a northesouth direction and, In

the viclaity of thé hydrophone installation, is approximately one imilé in width. It
1§ bounded Oh the west by the mafnland ahd on the east by an islénd. The mid=channel
depth is 40 = 50 feet.

The puFposes of thé messuFément program were to Study the charactéristics of the
ambiént noise and to detérmine possible corfal ns between the noise and certain
environmental factors, such asi wind speed, wind direction, wave height, rainfall,
and tldal currents.

\h oFder to accomplish this; a sampling schedule was devised which called for a
total of 864 spectrum déterminations over thé coursé of & year. Readings were made
éach month during twod weeks chosen at random within the month. Ouring eidch of the
two weeks, two days of the five weekdays and one of the two weekend days were ses
lected at random. FuFthéf, &ach of the three sampiing days was divided lnto six
equally spaced houF groups, and two spectrum determinations were made within each
of the hour groups at timeés chosenh at random. Thus, the acoustic spectrum was
measured twelve times per day, three days per week, two weeks per month. This re-
sulted in Seventy-two Spectra per month. . N

The receiving system consisted of a Brush Type AX=58C hydrophone, with preampli=
‘ief, Supported one foot above a silty-sand bottom in forty feet of water approxi=
natély 900 feet from the west shoré of the bay. The signals from the hydrophone were
wplified and frequency analysed by 8 Bruel and Kjaer Spectium Ahalyseér on 8 one=third
sctave basis and recorded by a B & K Graphic Level Recorder. The recorder was oper=
ated at a paper speed of | mm/sec and approximately 1.9 min. were required to scan
the spectrum between 40 cps and 10 000 cps.

Calibration was accomplished by injecting a random noise signal into the hydro=
phone preamplifier and recording it, after it passed through the complete system,
on the same psper tape as the sound spectrum. This procedure allowed the determina-
tion of the average spectrum levels associated with nineteen selected frequencies,
distributed over the frequency band, to be made in under ten minutes.

Acoustic and environmental information were entered in 1BM punch cards and proc-
2ssed with the aid of the Computation Centers at Brown University and the University
of Rhode Island. S$ignificant correlations between ambient noise and the environ-
mental variables were found for wind speed, rainfall, and tidal currents.

The effect of wind on the ses surface in our locality is & complex ene and no
attempt has been made to present sny correlations between ambient noise and sea state.
Tidal currents influence the noise spectrum below 100 cps and are likewise omitted
from this presentation.

This paper is concerned with some of the relationships between wind speed and
ambient noise. Wind speed and direction messurements were obtained from a Bendix=
Friez recording ancmometer moynted fifteen feet above the water surface and approx=
imately 900 feet from the hydrophone. The results to be presented are based on a
total of 651 spectrum determinations. Of the original 864 spectra, 213 were excluded

s

from the analyses because of the presence of rainfall or the presence of ship and
biolggﬁggl naisc.
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