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VIEWGRAPH 1 

The majority of published ambient noise data has been from relatively heavily 
trafficked areas of the northern hemisphere taken at low to moderate wind speeds. 
Based on these data, it has been suggested that significant notches exist over the 
frequency range. It is the purpose of this paper to show that this may not be the case, 
at least not to the extent that has been predicted. 
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GENERALIZED NOISE CURVES 
(AFTER R. J. URICK "AMBIENT NOISE IN THE SEA") 
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VIEWGRAPH 2 

Urick (in his recent book. Ambient Noise in the Sea*) has, as always, presented an 
excellent summary of existing data and has suggested generalized noise curves based on 
three mechanisms: wind driven bubbles and spray, shipping noise, and low frequency 
(microseism) noise. 

*R.  J. Urick. Ambient Noise in the Sea, Undersea Warfare Technology Office, 
Department of the Navy, Washington, DC, 1984. 
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GENERALIZED NOISE CURVES 
(AFTER R. J. URICK "AMBIENT NOISE IN THE SEA") 
COMPOSITE 10 KNOT WIND (MEDIUM SHIPPING) 
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VIEWGRAPH 3 

Consider two typical cases: first, wind speed of 20 knots and a medium shipping 
density. In this case a notch occurs at about 10 Hz. With the shipping removed from 
the viewgraph there would be a significant notch at approximately 60 Hz. 
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GENERALIZED NOISE CURVES 
(AFTER R. J. URICK "AMBIENT NOISE IN THE SEA") 
COMPOSITE 40 KNOT WIND (MEDIUM SHIPPING) 
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VIEWGRAPH 4 

Secondly, consider a wind speed of 40 knots and the same medium shipping 
density. Since the wind-generated noise rolls off below 200 Hz, it still does not impact 
the notch that persists at about 10 Hz. Without the shipping, the notch shifts down to 
around 20 Hz. 

So from these curves we get the picture of a persistent wind-independent notch 
at about 10 Hz with shipping present and a notch that shifts downward in frequency 
with increasing wind speed without shipping. 
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VIEWGRAPH 5 

The rub is this: All the data (albeit limited) collected in the low shipping density 
southern hemisphere shows that wind-generated noise does not roll off below 200 Hz. .It 
is suggested by Isokovich and Kur'yanov, Burgess and Kewley, Wilson, and others that a 
second mechanism exists below 200 Hz. As you may have noted in the April JASA the 
theories are still hotly contested. 
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VIEWGRAPH 6 

We have taken the original curves, updated the low frequency mechanism based 
on the latest data of Kibblewhite, and added a second wind-generated noise mechanism 
after Isokovich and Kur'yanov. The key point is that you need a second wind-generated 
noise mechanism; these ciirves may not be the exact answer but they should be close to 
it. 
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COMPOSITE 10 KNOT WIND 
(MEDIUM SHIPPING WITH BERMUDA DATA) 
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VIEWGRAPH 7 

Let's revisit the two examples we had before and make a comparison with 
ambient noise data taken near Bermiida: first, a wind speed of 10 knots and a medium 
shipping density. The second wind-generated mechanism really isn't significant and it 
is easy to see it wasn't considered. However, with the shipping removed things have 
changed from Urick's curves, this notch has been significantly filled in. 



TD 7979 

COMPOSITE 40 KNOT WIND 
(MEDIUM SHIPPING WITH BERMUDA DATA) 
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VIEWGRAPH 8 

Look at the impact on the 40 knot wind speed case. The 10 Hz notch is totally 
filled in. When the shipping is removed that notch is essentially filled in too. The 
ambient noise data from Bermuda is in good agreement. 
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CONCLUSIONS 

1. LOW FREQUENCY WIND MECHANISMS 
IMPORTANT. 

2. NOTCH FILLS IN AT HIGHER WIND 
SPEEDS. 

3. BERMUDA DATA ARE IN REASONABLE 
AGREEMENT. 

VIEWGRAPH 9 

We can summarize as follows: 

o Low frequency wind-generated noise mechanisms are important especially at 
higher wind speeds. A second mechanism in the range 10-200 Hz as proposed 
by Isokovich and others is required. Also, the original low frequency 
mechanism (latest results from Kibblewhite) needs to be fine tuned. 

o    The impact is that any notch will fill in with increasing wind speeds. 

o Finally, we have found that the limited high wind speed data we have from 
Bermuda supports this conclusion. 

9/10 
Reverse Blank 
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