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Appendix G

Seasonal Arctic Ambient Noise
Temporal Autocorrelations, Beaufort
Sea, 1975-1976

This appendix shows graphically the autocorrelations of the
AIDJEX 10 Hz, 32 Hz, and 1000 Hz ambient noise signals for phase lags
up to three days (at 3 hr intervals). These autocorrelations were

calculated for each station at which noise data were available. One

month of data was used, and each season is represented:

Summer - noise data from August 1975,
Fall - noise data from November 1975,

Winter - noise data from February 1976, and
Spring - noise data from May 1976.

S
Although the use of decibell units gives results that are important j;ﬁ?
for the Navy operationally, these units do not always give a true . Y
indication of the physics involved in generating the noise. Thus, e
this appendix also gives the autocorrelations for the ambient noise Fi&ﬂ
in terms of pressure amplitude (relative to 1 pPa) using Efgi

Ml

Pressure Amplitude = 10 (dB/20) oy

-----------
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Temporal Autocorrelation
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Ambient Noise

Station 5 Ll
Summer 1975 A

SREENRVEANEN|

IL‘\%\TTT\\
1

Ambient noise autocorrelations, Station S, based on
summer AIDJEX noise data (dB): 10 Hz (lightest line),
32 Hz (darker line), and 1000 Hz (darkest line).
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Temporal Autocorrelation

Fig. G.2.

Ambient Nolse
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Summer 1975
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Ambient noise autocorrelations, Station 8, based on
summer AIDJEX noise data (dB): 10 Hz (lightest line),
32 Hz (darker line), and 1000 Hz (darkest line).
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Temporal Autocorrelation
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Fig. G.3. Ambient noise autocorrelations, Station 10, based on
summer AIDJEX noise data (dB): 10 Hz (lightest line),
32 Hz (darker line), and 1000 Hz (darkest line).
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Fig. G.4. Ambient noise autocorrelations, Station 13, based on
summer AIDJEX noise data (dB): 10 Hz (iightest line),
32 Hz (darker line), and 1000 Hz (darkest line).
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Fig. G.7. Ambient noise autocorrelations, Station 8, based on
summer AIDJEX noise data (pressure amplitude): 10 Hz
(lightest line), 32 Hz (darker line), and 1000 Hz
(darkest line).
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Fig. G.12. Ambient noise autocorrelations, Station 8, based on
fall AIDJEX noise data (dB): 10 Hz (lightest line), 32
Hz (darker line), and 1000 Hz (darkest line).
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Fig. G.17. Ambient noise autocorrelations, Station 5, based on
fall AIDJEX noise data (pressure amplitude): 10 Hz
(lightest line), 32 He¢ (darker line), and 1000 Hz
(darkest line).
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Fig. G.18, Ambient noise autocorrelations, Station 8, based on
fall AIDJEX noise data (pressure amplitude): 10 Hz
(lightest line), 32 Hz (darker line), and 1000 Hz
(darkest line).
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Fig. G.22. Ambient noise autocorrelations, Station 66, based on
BB fall AIDJEX noise data (pressure amplitude): 10 Hz
e (lightest line), 32 Hz (darker line), and 1000 Hz
(darkest line).
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32 Hz (darker line), and 1000 Hz (darkest line).
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winter AIDJEX noise data (pressure amplitude): 10 Hz
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(darkest line).
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winter AIDJEX noise data (pressure amplitude): 10 Hz
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32 Hz (darker line), and 1000 Hz (darkest line).
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32 Hz (darker line), and 1000 Hz (darkest line).
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Appendix H

Seasonal Arctic Ambient Noise
Spatial Autocorrelations, Beaufort
Sea, 1975-1976

This appendix depicts graphically Arctic ambient noise spatial
correlations using the AIDJEX 10 Hz, 32 Hz, and 1000 Hz noise data.
One month of noise data from all stations were used in the calcula-
tions, each station correlated with all the others. Spatial auto-

correlations were calculated for each season:

Summer - noise data from August 1975,

Fall = noise data from November 1975,
Winter - noise data from February 1976, and
Spring - noise data from May 1976.

As in the temporal autocorrelations, the results in this appendix are

given for the data in decibells and in pressure amplitudes.

Since the correlation between any two stations covers a moAtRIYy ™"
period, the distance between the two stations is not constant. This .

variation in distance is represented in the correlation plot by a
horizontal line, the projection of which onto the x axis (distance)
represents the maximum difference in the separations of the two

stations during the month:

Maximum Variation in Station Separation =
Maximum Distance Between Stations -

Minimum Distance Between Stations.
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Spatial Autocorrelation

Fig. H.17.
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Appendix I

Seasonal Arctic Ambient Noise
Power Spectra, Beaufort Sea,
1975-1976

32 hz,
{southern part of the Beaufort Sea).

poral autocorrelation calculations (Appendix G).

and each season is represented:

Summer - noise data from August 1975,
Fall - noise data from November 1975,
Winter - noise data from February 1976, and

Spring - noise data from May 1976.

The power spectra were calculated for both pressure
tive to 1 Pa) and decibell units.,.
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This appendix shows the power spectra plots of the AIDJEX 1o_gg,
and 1000 Hz ambient noise signals collected at Station 10.
We present only the Station 10
results due to the close proximity of that station to the 'AIDJEX
manned camp array throughout the experiment and since much of the
spectral information for the other stations is contained in the tem-

One month of data was used in the spectral density calculatione- -

amplitude (rela-

4

R
'y l" -, r/ ",l.
SRR

Ky
b
'!

TE
1

LW
v

L
v

P
(AL
£,

.
YA

CARAS
2
(AP
JI‘

&
k)

.....



3.3-77
List of Figures
S Appendix I
€ Page

Summer (dB)

Fig. I.l. Spectral density of the 10 Hz ambient noise
Sign 1 o v v v v i it e e e e e e e e e e e e . 3.3-79

Fig. I1.2.  Spectral density of the 32 Hz ambient noise ;
signal . . .+« v ¢ 4 ¢ ¢ ¢ e 4« e 4 e o 4+ s 4 « « . 3.3-80 AR

Fig. I.3. Spectral density of the 1000 Hz ambient noise
Signal . . . . . . . 0 . . . . . . . . . . . . . 3-3-81

Suminer (Pressure Amplitude)
Fig. I.4. Spectral density of the 10 Hz ambient noise .
signal . . . » . . . . . ] - . . - . . . ] . 3 . 3.3—82 <
5 Fig. I.5. Spectral density of the 32 Hz ambient noise ;f};
signal . « ¢ ¢ ¢ ¢ ¢ ¢ 4 4 e e 4 4 4 e s o« & o o« 3.3-83 .

Fig. I.6. Spectral density of the 1000 Hz ambient noise
Signal . . - . . . . . . . . » . . . . . . 3 . . 3 . 3"84

~ . .Fall (d4B) _ . JRSERS
- l‘j?" ;
S Fig. I.7. Spectral density of the 10 Hz ambient noise

.- Signal . . . . . . . » L] 3 . . - ] . . . . - . . 3 - 3-85

Fig. I.8. Spectral density of the 32 Hz ambient noise
Signal . . . . . . . . . . . . . . . . . 3 » . . 3 . 3’86

Fig. 1.9. Spectral density of the 1000 Hz ambient noise
Signal . . . 3 . . . . L] . . . 3 . . L] . 3 . . . 3. 3_87

Fall (Pressure Amplitude)

Fig. 1.10. Spectral density of the 10 Hz ambient noise oy
Signal . . . . » . . . . . . . . . . . . . . . . 3 . 3-88 "V: -"

Fig. I.11. Spectral density of the 32 Hz ambient noise
Signal . . . . . . . . . . . . . . . ) . . . . . 3- 3"89

Fig. I1.12. Spectral density of the 1000 Hz ambient noise £
Signal . . e . '] . I I . ) I . . . . . . . . . . 3 . 3-90

T

)

.
‘..l.!
)
L R o N

P




f”ﬂh‘"iﬂrttv F"’ "

M srinter (dB)

SO
“-

Fig. I.13. Spectral density
signal . . . . .
Fig. I.14. Spectral density
signal . . . . .
Fig. I1.15. Spectral density
signal . . . . .
Winter (Pressure Amplitude)
Fig. I.16. Spectral density
signal . . . . .
Fig. I.17. Spectral density
signal . . . . .
Fig. I.18. Spectral density
signal . . . . .
Spring (dB)
Fig. 1.19. Spectral density
signal . . . . .
Fig. I.20. Spectral density
signal . . . . .
Fig. I1.21. Spectral density
signal . . . . .

Spring (Pressure Amplitude)

Fig. I.22.

Fig. I.23.

Fig. I.24.

Spectral
signal .

Spectral
signal .

Spectral
signal .

density

density

density

of the 10 Hz ambient noise

.

of the 32 Hz ambient noise

of the 1000 Hz ambient noise

of the 10 Hz ambient noise

of the 32 Hz ambient noise

of the 1000 Hz ambient noise

of the 10 Hz ambient noise

.

of the 32 Hz ambient noise

of

of the 10 Hz ambient noise

of the 32 Hz ambient noise

of the 1000 Hz ambient noise

.

.

.

the 1000 Hz ambient noise

.

.

.

.

3.3-78

Page

3.3—91

3.3-92

3.3-94

3 . 3-95

3-3—96

303-97

3.3-98

3.3-99

3.3-100

3.3-101

3.3-102

A S e il A A Rl A Y Al A et s < ati ol ath obt oWi g el

Yl.
t

’

P
e 7
L

»

« .
[N
L.,

‘,,.,.
"

PRI .:!
LSl
BEN5

Y



RALNI L s

-

RS,

10?

3.3-79

AMBIENT NOISE SPECTRUM
10 HZ
SUMMER 1973

E L T T 17Tt L L A { €« ¥ T §¢d
™ /—'_\
10? k
> =
=
a -
° b
a 1 I\
| o -
ot 3
Q o
o =
Q.
w =3
100 :' Tt
|-% 95% contidence injerval
]0-‘ g 1 s 2 & B 22 ] [l L1 I i1l L 1 1 llllj_

107"

3
N

100 10
Frequency (¢/day)

Fig. I.1l. Spectral density of the 10 Hz ambient noise signal
based on the AIDJEX noise data (dB) from Station 10,

August 1975.

A ..
. B - o L
SR e

-
", 7
kN

.
AL




m. Ani Aot e el e b g da bt Band i ia At b LRSS R el A A e g8

v v
¢
.

3.3-80 v .
RN
. F q‘g‘
"
~
AMBIENT NOISE SPECTRUM
32 HZ
SUMMER 1975
B 102 o L] L} L SLLE 8 1 § ¥ LB LA S 1 LB AR L L ',' -
. o —
A
10! k
Z -
. 7] [
" [ =4
. o ~
EY Q °
— 10° E
o E
£ E \J\
3 o g f
‘,_‘.A (7] L. /\N
-1
, 7 F !
A L% 957% confidence inferval
]0—2 1 1 2 2 L EERY 1 _ g & 1 211 I’} 1 llllll_ ———— - ———

[ - 10-2 10! 10° 10"
. Frequency (c/day)

Fig. I.2. Spectral density of the 32 Hz ambient noise signal
based on the AIDJEX noise data (dB) from Station 10,
August 1975.
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Fig. I.5. Spectral density of the 32 Hz ambient noise data
y (pressure amplitude) from Station 10, August 1975.
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Fig. 1.15. Spectral density of the 1000 Hz ambient noise data (dB)
from Station 10, February 1976.
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AMBIENT NOISE SPECTRUM
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WINTER 1976

9
‘0 ¥ LB IR AR 1] LRI AL L T T TTTl

108 E—

107

Spectral Danslity

.h
4 |. ,
-
'.r-.".
'y 'y
AL

l.‘

2 rimn

108

<]

-
—3
—-—c—)
—
"5 A

957% confidence injerval

105 | 1 2 1 1 2R 41 2 g3 1 2014 ¢ bk d L L] ‘;ﬂ;
]0-2 ]O"' ]0° |0' TG,

. Frequency (c/day)

"" .

A

Fig. 1.16. Spectral density of the 10 Hz ambient noise data
(pressure amplitude) from Station 10, February 1976,
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AMBIENT NOISE SPECTRUM
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- WINTER 1976
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.. Fig. I.17. Spectral density of the 32 Hz ambient noise data
> (pressure amplitude) from Station 10, February 1976.
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AMBIENT NOISE SPECTRUM
1000 HZ, PRESS AMP
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Fig. 1.18. Spectral density of the 1000 Hz ambient noise data
(pressure amplitude) from Station 10, February 1976,
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Fig. 1.19. Spectral density of the 10 Hz ambient noise data
(dB) from Station 10, May 1976.
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Fig. 1.20. Spectral density of the 32 Hz ambient noise data
(dB) from Station 10, May 1976.
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AMBIENT NOISE SPECTRUM
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Fig. I.21. Spectral density of the 1000 Hz ambient noise data (dB)
from Station 10, May 1976.
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Fig. 1.22. Spectral density of the 10 Hz ambient noise data
(pressure amplitude) from Station 10, May 1976,
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Fig. 1.23. Spectral density of the 32 Hz ambient noise data
(pressure amplitude) from Station 10, May 1976,
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Fig. I1.24. Spectral density of the 1000 Hz ambient noise data
(pressure amplitude) from Station 10, May 1976.
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