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1~NC1ASSWIED

This technical note presents summary oceanographic data which has been

generated by the Performance Modeling and Operations Analysis Division ,

I Code 556 , of the Naval Underseas Warfare Center, San Diego. This note is

not to be considered as an official NUW C report. Its purpose is to document

environmental studies which are being carried out in support of current Navy

ASW acoustic studies.

The work described in this technical note has been supported under

I NAVSHIPS Exploratory Development subproject SF 11-121—500 , Task 87014, and

by Independent Research funds under subproject ZR 011 01 01, Task 01401.
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CONFIDENTIAL
INTRODUCTION

This report forms a part of a euritinu irlg serie~ of reports published

by Code 556 to provide acoust ic system ori ent ed users a concise but

comprehensive analysis of acoust ically si gnificant oceanographic parameters.

The analysis approach and a detailed description of the methods employed

appears in NUC Technical Paper No. 115..

/ This report presents a seasonal oceanographic environmental summary

for North Atlantic area NA—l.~ Figure 1.1 shows the region from which

data was taken for this analysis.
- ~~3 — ~~~’ ~~ / . ~~ ~~~~~~~~~~~~~~~~~~

:,The contents of this environment al summary represent a statistical

cross section of the conditions which can exist in this region . Velocity

structure data resulted from an analysis of Nansen cast and bat byth ermograph

data from the Code 556 digital oceanographic data bank .whic h Includes

260,000 Nansen cast stations and 3014,000 BT st at ions . -Additional environ-

mental dat a from~Code 556 files , NAVOC EAN O publicat ions and frurc various

-‘ . other sources provided additional information . Speoia~ Code 55t~ corcj~uter

process ing programs , wh ich determine layer depth , gradients , and ~t u- r

profile characteristics , were used in carry ing out the velocity profile

analysis.
A

- Dat a generated for th is  report is p r i m a r i ly for use by .~UC system

analysts in selecting environmental input s ~c sonar syoter erform~oce

predict ions.  They are also availab3e t~ ~hor N avy a c t Iv i t i e s  r e qu i r ing

information of this type in support cf c~~c ion n.nalysis st~~lies.
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cONI~1UE1g1IAL
Suff ic ient  dat a exists so th a t  a h igh  conf idence  l O V O l  can be assI~~n~:d

to the stat ist ical  va l id i ty  of veloci ty  p rof i l e  i n t or r c t t i n r ’ .~--n ’ . i n

th is  report . We may also establ ish a high confi ior.c~: I ;‘ei ~z t i .~: c~:~

surface parameters since su~ f ic ient  dat a is avai lable .  L ac t ’ a: ~7 c c C r  : at a

limits our knowledge of scattering coe f f i c i en t s , and we moct .t:rrf~

ascribe a lower confidence level to these values.

Core and other ocean bottom sediment information provided by the

Marine Geophysical Survey and other surveys furnished dat a for a

sat isfactory description of acoustic properties of the sea f loor in the

area.

Values appearing in the Statistical Quartile Summary Tables are not

always consistent wi th  the layer depth (zL) and gradient ( y  and y~~)

values presented in the Environmental Summary Table. This is expected

since the Statistical Quartile Summary Table values result from using

all station data sets available , while values appearing in the  Environ-

mental Summary Table utilize only those station data sets which aispiay

surface channel characteristics.

These environmental suimnaries will  be updated at per iodic  interval s

as additional dat a or information become s available.

Depending upon the application , the acoustician u t i l i z i n g  these

statistical profiles may desire to make a slight  m o d i f i c a t i o n  of t he  near

surface profile in order to exh ibit the soun d chamne~1 w a i c h  he des ires

to uie  in his analysis .
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CO~~EN1JAL
Users of this environmental summary must realize that all parameter

values appearing in this report represent a cross section of possible

values one might expect to occur based on a complete review of available

historical data and considerat ion of local area dynamics.
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CONFIDENTIAL
ENVIRONMENTAL PROFILE SUMMARY

LOCATION/AREA : NA-i

I. G~~1ERAL DESCRIPTION OF REGI ON:

Area NA- i , located northeast of Bermuda , is sout h of the Gulf Stream and
out of the influence of this strong current system. Soun d velocity dat a
derived from oceanographic station data display relatively uniform profiles
in winter and summer seasons . Spring and fall are transition seasons and
display the pronounced effect  of surface cooling and warming in the variabili ty
of surface temperature (SST) and velocity (CS), layer depth (ZL) and the
probability of surface sound channel occurrence. Bottom depths generally
exceed 16,000 feet. The two significant physiographic provinces are the
Bermuda Rise to the southwest and the Sohm Abyssa]. Plain .

II. TEC1~~IQUE OF ANALYSIS AND DATA BASE:

Adequat e dat a is available for spring and summer seasons . Winter  data includes
only 6 observations and fall includes l14observations . Supplementary BT data
confirms the analysis values presented in the seasons of sparse data.

III .. SU~ 4ARY OCEANOGRAPHIC CHARACTERISTICS:

A. SOUND VELOCITY PROFILE CHARACTERISTICS :

- Sound velocity profiles reflect seasonal changes with well defined deep surface
channels occurring most of the time in winter . Much shallower channels dominate
the summer season .

B. SEA SURFACE CHARACTERISTICS :

Sea surface characteristics adequately define the four seasons of the area.
Annual sea surface temperature range is 62°F—80°F. Low variability occurs in
winter and summer.

C. SEA FLOOR CHARACTERISTICS :

Bottom depth in the area is generally greater than 16,000 feet rising in the
southwest section of the area to about 15,000 feet over the Bermuda Rise
physiographic province. The Sohm Abyssal Plain province occupies the deepest
portions of the area.

CONflfl i~ff~1 
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DATA A N A L Y S I S  AREA

LOCATION/AREA : NA-l
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TABLE I I  . I E N V I R O N M E N T A L  SUMMARY , ~N I NTER

LOCATION/AREA : NA-l

SEASON : WINTER (JAN, FEB, MAR)

SURFACE SOUN D CHANNEL CHARACTERISTICS

ASSOCIATED GRADIENTS”
LAYER DEPTH IN-LAYER BELOW-LAY ER

(zL) (
~~0 ) AMOUN T OF(FT ) (FT/sEc/FT ) (FT/sEc/Fr ) DATA USED

i~r QUARTILE STATION 1 6  PROBABILITY 
______

+0.0160 -0.0226 OF SURFACE 
[~ 9o% I200 CHANNEL 
______

~~ DL,.N 
___________ OCCURRENCE

1358 +0.0160 -0.0385

3RD QUARTILE

1676 
—

. 
+0.0075 -°~~i!~

~~(VIRONMENTAL CHARACTERISTICS

• SURFACE PARAMETERS 1ST QUARTILE MEDIAN 3RD QUARTI LE_
SOUND VELOCITY (cs)(FT/ sEc ) 14.979.l 14.982.14. 14.985 4k
TEMPERATURE (ssT)( ° F) 614.1 611. .7 65.3
WAVE HEIGHT ( LwA) (FT) 3.0 5.6 10.6
WIND VELOCITY ( VwI ) ( ~~~oTs) 17.0 22.0 27.0

SEA FLOOR PARAMETERS

BC~ r0M DEPT H (zBM) (F T ) L 1~,~ oo J 16,250 .w ,800
BOTTOM POROSITY (P0RB ) .55 .70 .75

SCATTERING STRENGTH PARA~~ TERS

OCEAN BOTTOM (MUB)(dB/sQ YD) 
— 

-20 
- 

-17 ( -114.
LAYER (MUVL)(dB/cu YD) ..85 -79 j _ _ _-73

VOLUME (Muv)(dB/cu YL) .~~~~~ — 80 —75 
______

*Associated gradients are wei3 i an s for that 50% of the data centered about th~.pec i~ ied layer depth quartile values.
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DEEP OCEAN S1A ~ 151 I CAL QUARTILES
LOCATION/AR EA : NA-i

SEASOS : WINTER (JAN , FEB , MAR )
SOUN D VELOCITY - FF2 

_________

DEPTH — Fr 1ST QUARTILE MEDIAN 3RD QUARTILE
0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
9 14985~~

200 4982.7 4985.5 11988± 6
1400 4986.1 14988.4 4991.2

600 14989.3 4991.0 14993.7

800 4992.4 4993.7 14995.3

___- __~~2~~L~~~ .~~~~~~~~~~~~~~~~~~~~ - .
1200 

- 
14995 .8 

-~~~~~~~~ -__4996.8 499~j_.3
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- 

4987.0 14989.7 
— _____

1800 498~~6 14983.8 ~~~~~985.l _

— 
2000 4975 .0 

- 
4976 4118.6

2200 4962.6 
- 2~~~~~~_ •  .—-~±~~~~~~~~~~.--—-

2400 4950.3 4954. 1 4956.6

2600 49~~4___ ~ 4940. 5  14)44.2
4926.0 

-- 
4927 .6 

- 4931.5
3000 4914.9 

- 
4916.3 

_____

3200 4906.9 .~~ 9Q2.~ _ _ _  ____

4900.8 . 2 Q ~~_ ._  . L ~~~~_
~ 29 __ _J±~2~ L~ ~~~~~~~~~
3800 ____ - 
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—
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• l~6oo ~~93.6 ~~~~~~~~~~~~~ . 4893~8

~ _~29Q.. _ 
~~~~~~~~~~~ ~~8j7~~_~~~ ~~149pç~tl~~~__

5400 4901.1 ~~~~~~~~~~~ ~ 9O3.9__ _
_6000 49o8~~_~~~ ~~~~~~~~~ --_- .

7000 _J±~? L ~~~ _ ~~922 .4
8Qqo _ 4936.6 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 493
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CONFIDENTIAL
N EAR S URE - ACE SOL LD V E L C C I T ~ P R C F I L E

LOCATION /AREA : NA—i

SEASON : WINTER (JAN , FEB. MAR)
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LMNFIDENHAL T ABLE 1 1 . 1 1 1
NEAR SURFACE S T A T I S T ICA L QUAR T ILES

LOCAT 1ON/AR~-.A : NA-i

SEAS ON : WINT ER (JAN , FEB , MAR )

SOt .S~ID VELOCITY — FPS 
_____

DEPTH — FT ~ST QUAR TILE M~DIAN 3RD~~~ ARTI LF ’

0 
____ 
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20 
____ 

4979.5 4982.9 14985 .8
_____ 41____ . _ ~2~9~~~_ _~~~~~~~~~~~~~~~~~~~~~ --- -- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I UNULJLNI IN.
TABLE 1 1 1 . 1  ENV IRONMENTAL SUMMARY , SPRING

LOCATION/AREA : NA-i

SEASON: SPRING (APR, MAY, JUN)

SURFACE SOUND CHANNEL CHA RACTERISTICS

ASSOCIATED GRADIENTS”
LAYER DEPTH IN-LAYER BELOW-LAYER

(z L ) (V o) (n )  AMOUN T OF(~~ ) (Fr/SEC/Fr) (FT/SEC/Fr) DATA USED
1ST QTJARTILE STATION - 

61 PRO BABILITY 
______

OF SURFACE157 +0.0121 -0.0270 
BT 

______MEDIAN [ 200 CHANNEL I 4-~%
OCCURRENCE

267 +0.0101 -0.0201

3RD QUARTILE

+0.0100 -0.0307

ENVIRONMENTAL CHARACTERISTICS

SURFACE PARAMETERS 1ST QUARTILE MEDIAN 3RD QUARTILE
SOUND VELOCITY (Cs)(FT/ sEc ) 4-989.3 5007.7 5O314~.6
TEMPERATUR E ( ssT)( ° F) 66.1 69.8 75.8
WAVE HEIGHT ( LWA ) (F T ) 3.2 ~.8 10.8
WIND VELOCITY (VWI )( ENO T S ) 7.0 i4- .o ~a.o

• SEA FLOOR PARAMETERS

BOTTOM DEPTH (zBM)(FT) . 

[ 

15,500 f i6,2~o 16,800
BOTTOM POROSITY (PoEB ) .55 .10 .75

SCATTERING STRENGTH PARAMETERS

OCEAN BOTTOM (MUB)(dB/SQ YD) -20 -17 -14- -

j
LAYER (MuvL)(dB/Cu YD) -85 -76 -67
VOLUME (MUV) (dB/Cu ~r) -85 -80 

_______

‘Associated gradients are medians for that 50% of the data centered about the
specified layer depth quartile values.
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DEEP OC EAN SOU ND V E L O C I T ’~ P R O E - I L E

LOCATION/AREA : NA-i

SEASON : SPRING (AJ R , MAY , JIJN )

O 

_ _ _ _  ~~ .1~ ~ ~~4f
20 ~~~~~~~~~~~~~~~~~~~~~~ ~ LJ~f ~O 0 

~ __  

~.:—~Itc ~j - 
- ~ f ~- - ~~t4

~~~~~~~~~~~~~ 
~~~~~ ~~~

14000 

__ 

~~~~~~~~~~~~~~~~~~~~ 
_ 

~~~ 

~ Ey ~
_
~r~
J

~
;: 

~~ 

~~i:I;r5E
I I r 4 I I

6000 ~~~~ 
-

~~~~ ~~~~~~~~~~~ .. Z E  ~~~~~. ___
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ -i -c -‘~~-H-~~-—~~

~~~~~~~~~~ _ _ _ _

~~~ ~~~ _ _ _8000 -
~~~~~~ ~ -1-±- ~ 

- 
~~~~~~~~~~~ +~~H I~~~~1 4 : t _ ~~~-

~~~~~ ~ i~+~~ t~± 1:t ; ~~~~~~~~~~ ~E~TT :T:: : i t~i~

1O0o0~~~~~~~L _

~ H L~I~~1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~12000 1 r  -
~~~~~~~~~~~~~~

- 
,- ~~~~~~~~~~~~~~~~

114000 - —~~~~~ ~
—
~
--— 

~~~~~ ~~~~~~~~~~~~~ - .~~~.

x6ooo 

_ _  _  

_ _  _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :1~it ~~~
18 _ _000 . ,  - ~~ 4 I I - - - .. - . - - t 

~:L! ~~~~~ : :
~:I~:fI

20000 
r 

______ ~~~ _____ ______

14750 14800 4850 4900 14950 5000 5050 5100 5150 5203

VELOCITY — FT/ SEC

FIG. 111.1 Deep Ocean Sour~d Velocity Statistical Quartile Plot, Sp -., .~.
111.3 tO7~4I1JU’~IIA[

~~~~~~~~~~~~~~~~~~ 
•~-~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --



: .::~ ~~
- -- -------- - -- .- — ---- .-— --- . .~~~~~~~

---- -

~ON[IDI N 1i~tt TABLE. I I I  . H
DEEP OCEAN 51K’ 151 I CA L Q U A R T ! L E~

LOCATION/AP~,A: NA-i

SEA SON : SPRING (APR , MAY , JUN )

DEPTH — FT 1ST A~ T L L E  ~~IflIAi~ — —  ~FI. AVI~ ~

_ _2 ~~~~_ .  ~~~~~~~~~~~~~~~~~~~~~~ . ~9P1~~~~~~ ~~~~~~~~~~~~~
-- 2 4989.8 . . - -  ~99~~L .  

— ~~~~~~~~~~ . . 2 _ 9~~~~
6 ~5~9~4 4222~~~~~~ ~~~~~~~~~~~~~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

— .~~~~~L _.~~295~~~~~~~~~ _ . . _ J ~99L.Q . _ .
1200 

- 4990.4 14996.0 ____

1400 _~~~2 L ~ ~~~~~~~~~~~~~~~ 29~~8~~
i600 . ~~~~~~~~~ _ L _  _ 4997 .L~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 496L ~~_~~~49814.~~~~~_. ._~~~~99~~
2Q00 4~955 4 k915~a~~.~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -___ ??2.Q~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~3~Q 

— -  2 1400 _~~~~93~~~~~~~ . ~~~~~~~~~~~ ~~~~~~~~~~~~
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Li~h~ ~~~Ai I A s~ L L I I I
NEAR SURFACE ~TA TI5TI CAL U LARTILES

NA— i

1:4 : SPRING (APR , NAY , JUN )

SO L I NO Yr . : : : j :{  — Fi ll
DEPTH — F~2 1:-I O AOIILE Mi 

- ~,F FI  ~UA H0 I OF.
0 14989.3 5007.7 5034 .6
20 14989.0 5006.4 5030.8
40 14988.8 5005.0 5026.6

60 14989.1 5003.14 5021.6

80 4989 .4 5001.7 5019.1

100 14989.6 5000.2 5017.5

120 4989.8 4999 .7 5014.9
140 4989.9 4998.7 5011.7

160 
____ 

14989.9 4998.0 5008.9

180 4989.8 4997.2 5006.6

200 14989.8 14996.7 5004.0

2140 4989 .6 49 9 5 . 2  - 4998.9
280 4988.7 4994.0 14997.7

320 4987.7 4993.3 4997.2
360 14987.1 4992.14 4996.5
400 4987.3 4992.2 14995 .9
440 4987.5  4992.0

480 4987.7 499 1.9
520 14988.2 4992.0 499 14.b

560 4989.0 4992.2 4994 .7
600 4989.4 4992.4

640 14990.0 
- 

14992.6 4994 .8
• 680 14990.1 1499:1.9 4 994 .9 

. ~~~~~~~~~~~ 93J 

- ~~~~~~~~~~~ ~99~~4  

~~~~~~~~~~ 
14 9 93.6 

~~~~~~~~~~840 ~~~~~ 14993. ( 14995 .7
880 4)90.6 099 14 .1 4996.0
920  

- 
L G .6 ‘4 9)14 .8 

960 . ~~~~__ __ _ J
~~

O O i,> .14 
- -  9.9 ±P_~~ _ _

iIr .6 COh1~WLffl IAI.
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SEC TION. IV

SUM M ER S T A T I S T I C A L  SUMMARY DATA

- IV.1

~~~~~ . :... .
~~_ - - ~ - •.  . ~ - - , . ~~~ 

- - ~~~~~~~ 1 - 



I ENV I RO N MEN TAL SU MMARY , SLMMER

LOCATION/AREA: NA-i

SEASON : SU~~V~ R ( J1JL, AUG, SEP)

SURFACE SOUND CHANI EL CHA RACTERISTICS

ASSOCIATED GRAD IENTS”
LAYER DEPTH IN-LAYER BELOW-LA YER

( C L )  (y 0 ) (~~ ) 
AMOUN T ~F(FT) (FT/sEC/FT) (FT/SEC/FT) DATA USED

1ST ~UAFTILE 
-— 

STATION 1 - 

26 PRO~~ BI LI TY
78 -i-o.0195 -0.3687 OF SURFACE

~~~~ 
— — BT 200 CHANNEL 9%

~JJ L’u OCCUR RENCE
105 +0.0169 -0.11336

3RD QUARTILE

160 . +0.01614- -0.2317

ENVIRONMENTAL CHARACTERISTICS

SURFACE_~~~~~~~~~~- 1ST QUARTILE MED IAN 3RD QUABTIL~
SOUND VELOCITY (cs)(FT/sEc ) 504-2.4- ~o14-14-.4- 

—~~~~~ 5O14~6.6
TEMPERATUR E ( SsT)( ° F) 77.7 78.1 79.5 —
WAVE HEIGHT ( LWA)(FT ) 3.2 ~.8 

-— 
9.14- 

______

WIND VELOCITY (VWI)(’t~~3TS) — 4- .o 11.0 
—- 

1~ .0

• SEA FLOOR PARAMETIR1I

BOTTOM DEPTH (zBM)(FT) [ 
~~~~~~~~~~~~~ 16,2.0

BOTTOM POROSITY (P0PH) L_ 
~~~~ - .7~~ _ —~~~~~~~~ ——

SCATTERING STREN GTH PARPJ-lETEF:i~

OCEAN POTniOM (~‘uB)( d3/SQ yD) -20 ~~~~~~~~~~~ ~~
j

LAYER ( MU VL )(d B / CU YD) —8 5 _ 7 14 L -62

VOLUME (MtJV) (dB/ CU y D )  — 85 -8u — 75

‘Associated gradients ar~ rnedi~ ns for th at 50% of the  dat a cent ered a’~ 1i t the
specified layer depth quarti’Le vah~es.
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L C - Y A T I O N / A R F A : NA — i
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5 - ~~ j ;  Vi- . I )P T ’F’. — F i l l
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~Jt~i1OEN11A[ T AB L E I V . I I I
NEAR SURFACE STAT I ST I CAL QUAR TI LES
LOCATION/AREA : NA-i
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F 

sn :;i V E S D O IT Y -
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cOHciENUAL
TABLE V . I ENV I RONM ENTAL S~iMMAR Y , F ALL

LOCATION/AREA : NA-i

SEASON : FALL (ocT, NOV, IEC)

SURFACE SOUND CHANNEL CHARACTERISTICS

ASSOCIATED GRADIENTS*
LAYER DEPTH IN-LAYER BELOW-LAYER

(zL) (
~~~~~~

) (11) AMOUN T OF
(PT) (FT/sEc/PT) (FT/sEc/FT ) DATA USED

1ST QUARTILE STATION I - PROBABILITY 
______

159 ÷0.0163 -0.1531 
~

— OF SURFACE 
1 >8BT 200 CHANNEL

MEDLA.N OCCURRENCE
202 ÷0.0172 -0.0679

3RD QUARTILE

307 +0.0167 -0.0392

ENVIRONMENTAL CHARACTERISTICS

SURFACE PARAMETERS 1ST QUARTILE MEDIAN 3RD QUARTILE
SOUND VELOCITY (cs)(FT/sEC) 5pQ~47 5015.0 5030.5

T~~4PERATUR E ( ssT)(°F) 69.1 70.3 75.0
WAVE HEIGHT (LWA)(FT ) 2.7 14 .14- 8.~
WIND VELOCITY (v w I ) ( ~a~oTs) 9.0 18.0 26.0

SEA FLOOR PARAMETERS -

BOTTOM DEPTH (ZBM)(FT) 1~,5oO 16,250 16,800

BOTTOM POROSITY (P0RB) .
~~~~ 

.70 .75

SCATTERING STRENGTH PARA1~~TERS

OCEAN BOTTOM (MUB)(dB/SQ YD) -20 
— 

-17
LAYER ( MUVL)(dB/Cu YD) -85 -75 -65
voum~ (Muv)(~~/Cu YD) -85 —80 _ 7 5

•Associated gradients are median s for that 50% of the data centered about the
specified layer dept h quartile values.

9 V.2 CON~IO~NT!A[
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CONFIDENTIAl. TABLE V I I .  I
OCEA NOGRAPH IC STAT I ON AN D BT DATA DIST R I B UT I C N

BY MO NT H AND Y EA R

Month Year No. of Stations

WINTER
2 32 14-

TOTAL 6

SPRING

4 59 14
14 60 22
5 60 12
6 57 8
6 60 12
6 614 3

TOTAL 61

SU?4MER

7 57 1
7 58 1
8 31 5
8 41 3
8 56 2
9 49 2
9 57 1
9 59 6
9 6o 1
9 61 14

TOTAL 26

FALL

11 514 3
11 55 1
11 56 7
11 57 - 1
1]. 59 2

- 
TOTAL 114
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