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ABSTRACT

This technical note documents a program written specifically
for the HP-41CV calculator to convert a bathythermograph profile
to a sound speed profile. The format of the report follows the
guidelines set forth by the Navy Tactical Support Activity, Fleet
Mission Program Library.

The program documented herein differs from existing calcula-
tor programs used for a similar purpose (Kerr, 1982) in that an
archival salinity profile library is included with the program.

Magnetic card copies of the program and salinity profile li-
brary may be obtained from the Naval Oceanographic Office, Code
9200.
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UNCLASSIFIED
IF CLASSIFIED, STAMP SECURITY MARKING HERE

NAVY TACTICAL SUPPORT ACTIVITY

FLEET MISSION PROGRAM LIBRARY
PROGRAM SUBMITTAL FORM

I. (U) SUMMARY IDENTIFICATION NUMBER/MOD
A. (U) PROGRAM TYPE:

———TACTICS

 

ceCOMMUNICATIONS
——ASW TACTICS —___ SENSOR OPERATIONS

—SEARCH _X_ ENVIRONMENT
ww LOCALIZATION/APPROACH —NAVIGATION
—— TRACKING/ATTACK —LOGISTICS
—DIRECT SUPPORT —— ENGINEERING

———AAW TACTICS —_ADMINISTRATIVE
—SURFACE WARFARE TACTICS ——_ OTHER
—SURVEILLANCE

B. (U) PROGRAM CLASSIFICATION: UNCLASSIFIED

c. (U) PROGRAM TITLE: _Bathythermograph+Sound Velocity Profile

 

 
 

 

D. (U) DATE: eFFecTive: 24 November 1982 CANCELLED:

E. (U) COMMAND: ORIGINATOR: G. A. Kerr. NORDA Code 323

CONTROL:
 

contact: _G. A. Kerr, NORDA Code 323 ter: _A/Y 485-4627
F. ( U) TACTICAL REFERENCES: None

 

 

  

  

 

 

  

1. MTLE(

REPORT NO. ORIGINATOR

DATE FTL ACC NO

2 TITLE )

REPORT NO. ORIGINATOR

DATE FTL ACC NO
  

G. (U) APPLICATION

EQUIPMENT HP-41CV

sorFTwaARE/LANGUAGE _HP=4]1CY

H. (U) STORAGE MEDIA: —X_MAGNETIC CARDS ——MAGNETIC TAPE —PAPER TAPEC
———CASSETTE —KEYPUNCH CARD ——OTHER

1. (U) PLATFORM:

SHORE -BASED PATROL AIRCRAFT TACTICAL AIRCRAFT —— SHORE ACTIVITIES
—L_CARRIER BASED ASW AIRCRAFT —X_sumrace SHIP —— ALL FLEET UNITS
~X_ROTARY WING AIRCRAFT X_ SUBMARINE

IF CLASSIFIED, STAMP SECURITY MARKING HERE

CHANGE 1 UNCLASSIFIED



IDENTIFICATION NUMBER/

II. (U) OPERATING GUIDELINES

A. (U) GENERAL GUIDELINES AND LIMITATIONS

1. When prompted for a salinity profile, "NEW SAL?", the response will be
either a yes (Y) or a no (N). If a Y response is given, the program will prompt
the user for magnetic cards (CARD). The cards containing the salinity profile to
be entered are found in the accompanying library of salinity profiles. If an N
response is given, the calculator will use the salinity profile stored from the
previous program run.

2. Depth-temperature (BT) data is entered directly into the program as
depth (FT) and temperature (°F). The data points may be entered in any order,
i.e., depth does not have to be strictly increasing. However, entering data in
order of increasing depth will reduce data entry time. If an error is made,
simply reenter the same depth as the error and the correct temperature. A
maximum of 20 depth-temperature pairs may be entered. The maximum depth which
may be entered is 6561 feet. The message "TOO DEEP" will appear if this limit is
exceeded. The initial BT data entry portion of the program is ended by entering
a negative depth of any number for the temperature.

3. Additional corrections can be made to the entered BT data when the
program prompts for addition corrections (CORRECTIONS?). A response of yes (Y)
will result in the calculator prompting for the depth of the point to be
replaced (BAD DEPTH). If the depth entered does not exactly match a depth
entered during the initial data entry portion of the program, an error message
(D NOT FND) will appear and the program will return with a CORRECTIONS? prompt.
If the depth entered matches an initial entry depth then the initial data point
is deleted and a prompt for the input of a new data (NEW PT) is generated. New
depth-temperature points are entered as in the initial data entry phase. Any
number of points may be replaced. If a response of no (N) is made to the
CORRECTIONS? prompt the program will proceed to calcualte the sound speed from
the existing data set.

4, The sound speed is output in the form depth (FT) and sound speed
(FT/sec).

5. The sound speed profile in the form depth (FT) sound speed (FT/sec) can
be saved on magnetic cards by responding with a yes (Y) to the prompt "SVP ON
CRD." This data can be used in the "Sound Velocity Profile Propagation Loss."
program written for the HP41CV.



IDENTIFICATION NUMBER/MOD

II. B. (U) USER INSTRUCTIONS
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IDENTIFICATION NUMBER/MOD

B. (U) USER INSTRUCTIONS (CONT'D)
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IDENTIFICATION NUMBER/MOD

B. (U) USER INSTRUCTIONS (CONT'D)
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IDENTIFICATION NUMBER/MOD

II. C. (U) EXAMPLE AND IN-FLIGHT PAGES -
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IDENTIFICATION NUMBER/MOD

11. C. (U) EXAMPLE AND IN-FLIGHT PAGES (CONT'D)
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IDENTIFICATION NUMBER/MOD

II. C. (U) EXAMPLE AND IN-FLIGHT PAGES (CONT'D)
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IDENTIFICATION NUMBER/MOD

III. (U) PROGRAM DOCUMENTATION

A. (U) DISCUSSION/ANALYSIS

This program generates a sound speed profile from an input temperature
profile. The program must be provided with a salinity profile from which
interpolated salinities can be determined at input temperature depths.

The major sections within this program identified by beginning labels are:

1. LBL "C" (used to issue data entry instructions). Stores and prints
instructions in the print buffer. If a printer is not attached (FLG 55 set)
messages throughout the program are held in the display for one PSE.

2. LBL "B" (used to enter, and store depth-temperature points). Points are
stored in order of increasing depth. Registers 5 and 6 are used for temporary
storage of depth and temperature respectfully. Register 18 is used to store the
total number of points entered; and register 17 is used to store the deepest
depth entered. If the depth of a newly entered point is larger than the deepest
stored depth, then the new point is stored in the next sequential storage
register locations. If the depth entered is Tess than the deepest stored depth,
then the point is stored in the appropriate location by depth replacing an
existing point in memory. The replaced point is stored in temporary storage
locations previously used by the new data point and the "fitting by depth"
procedure is repeated until all data points are in the correct order. Flag 3 is
clear to indicate the program is in the original data entry made. A maximum of
20 points may be entered.

3. LBL "COR" (used to make final corrections to the entered
depth-temperature data). Given the depth of the bad data point, the point is
deleted from memory and the points located at deeper depths are moved up ane
memory location. Storage of correcting data is handled by the same procedures
used to store the original data points. Flag 3 is set to indicate the program is
in the correction mode.

4. LBL "DSP" (used to print input data points). Accumulates depth and
temperature values to the print buffer for printing.

5. LBL "INTR" (used to calculate, through linear interpolation, the
salinity at each entered depth). Register 15 is used to store the location of
the temperature profile depth (dr). Register 16 is used to store the location
of the salinity profile depth (d2) deeper than dy. Register 7 is used to
store the location of the salinity profile depth (dj) shallower than dy.
Register 12 is used to store relative location of the interpolated salinity
(ST). Register 18 is used to store the location of salinity (Sj)
corresponding to dy. Register 19 is used to store the location of the salinity
(S2) corresponding to dp. ST is found from:

- dy

ST =  (S2 -S1) +8;
dz - dj



IDENTIFICATION NUMBER/MOD

111. (U) PROGRAM DOCUMENTATION

A. (U) DISCUSSION/ANALYSIS (Cont'd)

6. LBL "SSPD" (used to calculate the sound speed from temperature (T),
salinity (S), and depth (D).) For each input 2 the following data are calculated
and stored (storage register): T(0), 201), T3(2), S(3), D(3), and DZ(5).
The speed of sound (S) is calculated using Mackenzie's (1981) equation modified
for English units. the modified equation is:

S = 3.2808 (1295.97 + 3.92297 - 25027812 x 10-2
+ 4,071 x 10-2 T3 + 4.9683 x 10-3D
+ 1.5562 x 10-8 D2 + 1.522 S

5.6944 x 10-3 TS

The 10-131D3 term of the original equation was omitted since this term would
be insignificant for the depths considered in the program (<6561 FT).

10



IDENTIFICATION NUMBER/MON
A. DISCUSSION/ANALYSIS (CONT'D)

The Flow of the Main Program is as follows:
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IDENTIFICATION NUMBER/MOD
A. DISCUSSION/ANALYSIS (CONT'D)

Flow of Main Program Cont'd:
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IDENTIFICATION NUMBER/MOD
DISCUSSION/ANALYSIS (CONT'D)
Flow of Main Proaram Cont'd
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C. (U) PROGRAM DATA

DATA REGISTERS

(0) through (19) USED
(20) through (30) BT DEPTH (OUTPUT SSP)
(40) through (59) BT TEMPERATURE

(60) through (79) INTERPOLATED SALINITY
(80) through (99) CALCULATED SOUND SPEED
(100) through (125) SALINITY PROFILE DEPTH
L196) through (151) SALINITY PROFILE SALINITY
(152) NO. OF POINTS IN SAL. PROF.

FLAGS

01) SET WHEN NEW DATA HAS BEEN STORED
02) SET WHEN IN CORRECTION MODE
03) SET WHEN ENTERED DEPTH IS LARGER THAN ALL DEPTHS ENTERED PREVIOUSLY
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STECJYFY EHTPY

E. (U) PROGRAM LISTING (CONT'D)

COMMENT
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STEP/KEY ENTRY
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E. (U) PROGRAM LISTING (CONT'D)
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Appendix A. HP-41CV BT Sound Speed Profile Program

Areas of Salinity Profile Coverage.
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I. Discussion

Contained within this Apendix are figures illustrating the areas of
coverage of selected (ICAPS) salinity profiles for the North Atlantic, North
Pacific, and North Indian Oceans, and the Mediterranean Sea. The method used to
select these representative profiles and listings of the profiles selected may
be found in Apendix B.

The profile number to be used in an area of interest corresponds to the
number of lines used to crosshatch that area in the figures which follow. Areas
without crosshatching are represented by profile zero; areas with single line
crosshatching by profile one; etc.

Areas of coverage for the North Atlantic Ocean are seasonally dependent,
i.e., a specific area may be represented by a different profile number in each
season. Areas of coverage for all other bodies of water are presented on an
annual basis. Profile number two in the Mediterranean Sea and profile number
four in the North Atlantic Ocean are seasonally dependent, i.e., there is a
specific seasonal salinity profile for those areas represeted by these profiles.

To find the appropriate salinity profile, first consult Figure 1 for the N.
Atlantic Ocean and Mediterranean Sea, Figure 2 for the N, Pacific Ocean, or
Figure 3 for the N. Indian Ocean. These figures contain the reference page
numbers to consult for the detailed description of each broad ocean area (and
season for the N. Atlantic Ocean). From the referenced page map determine the
representative salinity profile number and select the appropriately labeled set
(2) of magnetic cards from the salinity profile library.
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Appendix B. Creation of the HP41CV BT to Sound

Velocity Program Salinity Profile Data Base
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[. Introduction

In order to insure a reasonable sound speed determination from only in-situ

temperature versus depth (BT) information, salinity profiles representative of

variahle oceans had to be determined. Because of funding and time constraints,

it was decided to employ the ICAPS water mass data base, which contains

representative seasonal salinity profiles for the major oceans of the Northern

Hemisphere.

IT. Methods

For each season the ICAPS data base contained 401 salinity profiles; 160 in

the Atlantic Ocean, 16 in the Mediterranean Sea, 152 in the Pacific Ocean, and

73 in the Indian Ocean. The raw data were received from NAVOCEANO on magnetic

tape compatible with the NORDA Cyber computer.

It was decided to compare the salinity value at each standard depth with

the corresponding salinity in every profile for each season within each ocean. A

maximum allowable salinity difference was selected on the basis of the resulting

sound speed difference. If the absolute difference between salinity values

exceeded the maximum allowable, a counter was incremented. The analysis results

consisted of an NxN symmetric matrix containing the counts of the number of

times each salinity profile differed significantly from every other salinity

profile for each season and ocean at each standard depth. The total number of

standard depth differences detected for each profile was also calculated to aid

in interpretation.

If the maximum allowable salinity difference was made too large than all

profiles would appear similar. If the maximum allowable salinity difference was

made too small then interpretation of the results become difficult. For the

final analysis a maximum salinity difference of 2.25 ppt was used in all oceans.

This difference resulted in an approximate sound speed difference of

3 m/sec under a constant temperature condition.
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From the analysis outlined above, a "best" salinity profile was selected as

being that profile which had the lowest difference count of all profiles. All

salinity profiles differing from the "best" were examined against each other to

determine if any of these could be considered similar. Finally, the frequency of

occurence of the selected ICAPS water masses (more than one water mass usually

occupied an ICAPS area) were examined to insure that the salinity profiles

selected to represent small areas were representative most of the time.

{I1. Results

A "best" salinity profile was selected in all oceans. For the North

Atlantic Ocean, there were four salinity regimes which could not be described by

the "best" profile; in the Mediterranean Sea and North Pacific Ocean there were

three additional regimes; and in the North Indian Ocean there were two.

Because the differences in salinity at standard depths were small {0.7 ppt)

across the seasons, and because of the desire to keep the size of the salinity

library as small as possible, in a majority of instances a single salinity

profile was chosen to represent the salinity field for all seasons. The annual

salinity profile was the seasonal profile which best aproximated (smallest

absolute total difference at standard depth) the mean across season profile.

Table 1 lists the salinity values by season for the "best" representative

profile for the North Atlantic Ocean. Table 2 through Table 5 lists the salinity

values for chose profiles differing significantly from the best. Table 6 lists

the "best" salinity profile for the Mediterranean Sea; Tables 7 through 9

present the profiles which differed from the "best." Table 10 gives the salinity

values for the "best" North Pacific Ocean profiles; Tables 11 through 13 give

the salinity profiles which were unlike the "best." Table 14 lists the "best"
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salinity profile for the North Indian Ocean; Table 15 and 16 present those which

were different. In the tables, an asterisk is used to identify the seasonal

profile which was chosen to represent all seasons.

In several instances, the ICAPS salinity profiles selected did not extend

to 2000 meters. In these cases, the salinity values at those depths for which

information was not available were estimated from neighboring ICAPS areas.

Suggestions for further improvement
 

The selection of representative salinity profiles was based on a rather

large salinity {sound speed) difference of 2.25 ppt (=3 m/sec). Reducing the

allowable salinity difference would increase the size of the profile library to

perhaps unmanageable proportions depending on the user's environment. The

complete seasonal ICAPS salinity field library would require 3208 magnetic

cards. This number could be halved if the standard depths at which salinity

values are given were provided in the calculator program and not by the data

card.

A better alternative to a complete magnetic card library would be to

provide the user with a computer listing of the ICAPS salinity data base from

which the user could select profiles in their area of interest. These profiles

could then be transferred to a magnetic card, using a creation program, for

utilization with the sound speed calculation program.
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88

90

93

Fall

32.

32.

32.

32.

32.

32.

33.

33.

34.

34.

34.

.68

34.

34.

3.

34.

34.

34.

34.

34.

34

00

04

10

18

41

77

27

76

54

61

78

83

85

87

87

88

90

93



Depth (m)
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Library Profile 3, ICAPS Profile No. 147, Seasonal Salinities

Winter

37.

37.

37.

37.

37.

37.

37.

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

11

35.

35.

35

09

09

09

09

09

09

05

93

33

63

42

25

95

72

52

21

09

10

01

TABLE 4. NORTH ATLANTIC OCEAN

Spring*

37.

37.

37.

37.

37.

37.

37.

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

35.

35.

35.

B88

04
14
14
13
1
68
03
91
79
54
40
22
94
80
60
32
15
11
12
04

Summer

37.

37.

37.

37.

37.

37.

36.

37.

36.

36.

36.

36.

36.

35.

35.

35.

35.

- 35.

35.

.0235

29

29

29

28

21

03

95

84

73

51

37

25

0

79

63

36

22

20

15

Fall

37.

37.

37.

37.

37.

37.

36.

36.

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

35.

35.

29

28

28

27

26

07

93

81

70

52

38

25

00

77

59

30

17

16

13

04
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Library Profile 4, ICAPS Profile No. 156, Seasonal Salinities

Winter

33.

33.

34.

35.

35.

35.

35.

35.

35.

35.

35.

34.

34.

34.

34.

34.

34.

34.

34.

34.

09

45

14

05

72

74

67

60

53

36

17

99

79

64

57

55

65

80

93

95

TABLE 5. NORTH ATLANTIC OCEAN

Spring

32.

32.

33.

35.

35.

35.

35.

35.

35.

35.

35.

35.

34.

34,

34.

34.

34.

34.

34.

34.

B9

17

58

79

32

83

79

68

60

53

40

20

00

79

65

58

53

64

80

92

95

Summer

34.

34.

34.

34.

35.

35.

35.

35.

35.

35.

35.

34,

34,

34.

34,

.55

34,

34.

34.

34.

34

00

11

37

97

70

72

63

56

50

36

16

99

80

68

62

60

75

92

95

Fall

32.

33.

34.

34.

35.

35.

35.

35.

35.

35.

35.

35.

34.

34.

34.

34.

34.

34.

34.

34.

24

07

02

71

44

62

57

54

41

23

06

83

66

60

56

65

79

92

95



Depth (m)
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Library Profile 0, ICAPS Profile No. 11, Seasonal Salinities

Winter

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

94

94

94

94

94

96

96

96

96

96

95

94

90

86

83

80

79

81

81

81

TABLE 6. MEDITERRANEAN SEA

Spring

38.

38.

38.

38.

38.

38.

39.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

97

97

98

98

98

99

00

99

99

98

96

93

90

86

83

80

78

79

78

74

B10

Summer>

39.
39.
39.
39.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38,
38.
38.

05

05

04

00

97

97

98

98

98

97

96

94

90

86

83

80

79

77

72

70

Fall

39.

39.

39.

39.

39.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

12

11

13

10

01

95

98

99

99

98

96

94

89

86

83

80

81

81

82

81



Depth (m)

0

10

20

30

50

75

100

125

150

200

250

300

400

500

600

800

1000

1200

1500

2000

Library Profile 1, ICAPS Profile No. 2, Seasonal Salinities

Winter

36.

36.

36.

36.

36.

36.

36.

37.

37.

38.

38,

38.

38.

38,

38.

38.

38.

38.

38.

38.

53

52

51

52

58

66

82

04

26

00

30

39

45

46

48

46

37

39

39

40

TABLE 7. MEDITERRANEAN SEA

Spring

36.

36.

36.

36.

36.

36.

36.

36.

36.

37.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

BI

31

32

33

35

40

46

58

73

88

62

10

23

34

35

40

40

40

41

41

42

Summer *

36.

36.

36.

36.

36.

36.

36.

36.

37.

37.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

40

38

35

34

39

47

61

83

09

71

08

24

35

38

40

39

39

38

39

40

Fall

36.

36.

36.

36.

36.

36.

36.

37.

37.

37.

37.

38.

38.

38.

38.

38.

38.

38.

38.

38.

40

39

39

39

41

44

55

00

30

66

98

22

37

39

40

40

39

39

40

40
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Library Profile 2, ICAPS Profile No. 15, Seasonal Salinities

Winter

22.

26.

30.

34

38

00

00

00

.00

38.

38.

38.

38.

38.

38.

38.

38.

38.

40

55

55

55

54

54

53

53

52

.52

38.

38.

38.

38.

38.

38.

52

51

50

49

48

45

TABLE 8. MEDITERRANEAN SEA

Spring

23.

27.

31.

35.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

00

00

00

00

45

50

55

55

54

53

52

52

52

52

52

52

51

49

38.48

38.45

B12

Summer

21.

22.

28.

37.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

26

14

63

24

45

54

55
55

55

54

53

52

52

52

51

53
51
49

48

45

Fall

26.

26.

30.

35.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

38.

16
44
94
82
53
56
57
57
57
56
54
54
53
53
52
53
51
50

48
45



Depth (m)
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Library Profile 3, ICAPS Profile No. 16, Seasonal Salinities

Winter

18.

18.

18.

18.

18.

19.

19.

20.

20.

21.

21.

21.

21.

21.

21.

21.

22.

22.

22.

22.

26

30

32

39

66

30

98

44

78

24

47

63

85

96

85

98

23

23

36

33

TABLE 9. MEDITERRANEAN SEA

Spring*

17.

18.

18.

18.

18.

19.

19.

20.

20.

21.

21.

21

21.

22.

22.

22.

22.

22.

22.

22.

B13

97

08

19

27

49

13

80

35

71

21

47

.65

86

00

07

20

30

36

35

34

Summer

17.

18.

18.

18.

18.

19.

20.

20.

20.

21.

21.

21

87

00

13

23

46

28

02

57

93

34

56

71

21.

22.

22.

22.

22.

22.

22.

22.

9n

03

13

23

26

30

31

34

Fall

17.

18.

18.

18.

18.

19.

20.

20.

20.

21.

21.

61

21.

21.

21.

22.

22.

22.

22.

22.

21

95

08

13

21

53

37

09

58

89

28

48

83

98

95

08

12

13

30

34
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TABLE 10.

Winter*

34,

34.

34.

34,

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

.05

.Q7

34.

34.

34.

34.

34
34

23

10

10

10

11

12

12

12

12

07

04

04

03

04

09

10

09

08

NORTH PACIFIC OCEAN

Spring

33.

33.

33.

33.

34.

34.

34.

34.

34,

34.

34.

34.

34,

34.

34.

34,

34.

34,

34.

34,

B14

97
97
98
99
01
06
08
08
07
05
04
04
05
a7
06
04
04
05
06
08

Summer

33.

33.

34,

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34,

34.

83
96
03
09
20
23
22
17
13
06
04
03
04
05
09
10

34.10

34.

34.

34,

10

09

08

Fall

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34.

34,

34.

34.

34.

34.

34.

34,

03

01

00

03

11

15

21

16

13

08

04

01

00

00

05

10

10

10

08

08



TABLE 11. NORTH PACIFIC OCEAN

Library Profile 1, ICAPS Profile No. 14, Seasonal Salinities

Depth (m) Winter Spring Summer Fallx

0 32.48 32.24 32.14 32.36

10 32.49 32.28 32.20 32.36

20 32.51 32.41 32.39 32.39

30 32.53 32.49 32.52 32.44

50 32.58 32.59 32.68 32.65

75 32.82 32.82 32.86 32.94

100 33.21 33.19 33.12 33.23

125 33.52 33.50 33.41 33.48

150 33.72 33.71 33.64 33.68

200 33.89 33.89 33.87 33.88

250 33.94 33.94 33.93 33.93

300 33.97 33.97 33.96 33.96

400 34.03 34.03 34,03 34.02

500 34.10 34.11 34.10 34.09

600 34.18 34,18 34.18 34.17

800 34.30 34.31 34.30 34.30

1000 34.39 34.40 34.39 34.39

1200 34.45 34.45 34.45 34.45

1500 34.52 34,52 34.51 34.52

2000 34.59 34.59 34.59 34.59

B15
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Library Profile 2, ICAPS Profile No. 99, Seasonal Salinities

Winter

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

34.

34.

34.

34.

06

04

05

07

10

14

17

25

50

60

65

66

70

85

15

30

42

50

TABLE 12. NORTH PACIFIC OCEAN

Spring*

32.

32.

32.

32.

32.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

34.

34.

34.

34.:

34.

B16

78

79

84

89

98

04

13

22

29

38

45

51

63

75

90

14

Summer

32.

32.

32.

32.

32.

33.

32

33.

33.

33.

33.

33.

33.

33.

33.

34.

34.

34.

50
55
68
79
92
02
10
19
26
35
41
47
59
74
94
21
35
43

Fall

32.

32.

32.

32.

32.

32.

33.

33.

33.

33.

33.

33.

33.

33.

33.

34.

34.

34.

33

33

37

58

84

99

08

19

26

35

40

46

59

71

89

14

32

44
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Library Profile 3, ICAPS Profile No. 104, Seasonal Salinities

Winter

32.

32.

32.

32.

32

18

19

22

25

.33

32.

32.

33.

33.

33.

33.

33.

33.

34.

34.

34,

34.

34,

34,

34,

50

82

16

39

63

74

81

97

07

16

28

36

43

51

59

TABLE 13. NORTH PACIFIC OCEAN

Spring*

32.

32.

32.

32,

32.

32.

32.

33.

33.

33.

33.

33.

33.

34.

34.

34

34.

34.

34.

34.

B17

00

04

1

18

31

51

81

13

37

62

73

81

56

06

16

.29

37

43

51

58

Summer

31

32.

1232

32.

32.

32.

32.

33.

33.

33.

33.

33.

33.

34,

14

.27

34.

34.

34.

34.

34

34

.96

01

24

45

66

50

22

49

74

82

88

98

07

34

40

50

58

Fall

31.

.92

.99

32.

32.

.62

.93

31

31

32

32

33.

33.

33.

33.

33.

33.

34.

34.

3a.

34.

34.

34.

34.

88

08

32

23

46

69

79

84

95

05

14

28

37

44

52

57



TABLE 14. NORTH INDIAN OCEAN

Library Profile 0, ICAPS Profile No. 13, Seasonal Salinities

Depth (m) Winter Spring Summer* Fall

0 34.41 34.43 34.43 34.41

10 34.40 34.43 34.43 34.40

20 34.48 34.43 34.43 34.48

30 34.63 34.46 34.46 34.63

50 34.82 34.65 34.65 34,82

75 35.10 34.91 34.91 35.10

100 35.12 35.09 35.09 35.12

126 35.04 35.14 35.14 35.04

150 35.01 35.13 35.13 35.01

200 35.03 35.07 35.07 35.03

250 35.08 35.06 35.06 35.08

300 35.08 35.05 35.05 35.08

400 35.06 35.03 35.03 35.06

500 35.05 35.02 35.02 35.05

600 35.03 35.01 35.01 35.03

800 34.99 34.98 34.98 34.99

1000 34.94 34.93 34.93 34.94

1200 34.90 34.89 34.89 34.90

1500 34.85 34.84 34.84 34.85

2000 34.78 34.77 34,77 34.78

B18
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TABLE 15.

Winter

39.

39.

39.

.08

39.

39.

39.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

39

02

01

02

21

54

98

22

35

45

49

51

54

56

56

57

58

60

60

70

NORTH INDIAN OCEAN

Spring*

38.

38.

38.

38.

39.

39.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

76

76

83

89

01

48

03

29

42

50

54

57

58

61

61

63

65

63

65

66

B19

Summer

38. 76

38.76

38.

38.

39.

39.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

83

89

01

48

03

29

42

50

54

57

58

61

61

63

65

63

65

66

Fall

39.

39.

39.

39.

39.

39.

39.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

.60

40.

02

01

02

08

21

54

98

22

35

45

49

51

54

56

56

57

58

60

70



Depth (m)
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Library Profile 2, ICAPS Profile No. 23, Seasonal Salinities

TABLE 16.

Winter

36.

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

36.

36.

36.

36.

37.

37.

37.

37.

25

22

20

22

18

10

80

75

70

67

80

05

35

61

93

22

35

34

30

NORTH INDIAN OCEAN

Spring*

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

36.

36.

37.

37.

37.

37.

37.

37.

37.

37.

B20

51

46

32

24

06

97

91

90

89

87

19

54

07

12

18

25

45

51

50

25

Summer

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

36.

36.

.07

37.

37.

37.

37.

"37.

37.

37

51

a6

3

24

06

97

a1

90

89

87

19

54

12

18

25

45

51

50

Fall

36.

36.

36.

36.

36.

36.

35.

35.

35.

35.

35.

36.
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