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Section Al

ICAPS Historical Profile Data
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APPENDIX A

Section A2

Detailed BT Data for ICAPS
(plots reproduced from reference 2)

A2-1

Iw



C-I'

En mn C- Mn r- ol tn w.- w' M .) C.> C3) M. ' c- ?

.~ ~~ % . 0: * 0: * **** * - C CC

.- 4 '7 \ U' IP~-I ~. .. . -4 .4 En- '

r4 -4 -4 -4 CJ MI m En n En rIrI 77 - r It7-. .t

A2-2



0 12.-30
Q3 12.S7 v42.

109 12.32 q
117 12.07
126 12.15
131 11.01
134 10.77
155 10.35

A'169 10.31
177 10.06
1'94 9.FB

202 9.66
220 , 9.46
234\ q.12
304 6 .27
387. 6.98
425 6.24 ,

437, .6.08 ,
'4, 6.13 .

45 5,82
497 5.43

A2-3



20 14.8 O

30 14 7C
36 12:

IL 42 10.2
47 1C.Uc
4S; ;.6e
to slc
L9 e.ec.

I7 3 E.62
82 8,Ai
86 E,15

103 7 aT&

132 7e .
127 7.4(
I1e 7.".s

- 147 7 ,5
15 5--7-. 9 LlOG b.)C

.6 8-E.1c
245 7.4.1

z6Z 7o34
Z91 t5
34' 5 . 9 c

411 .,. c
-24 - ,,.(

J A2-€



-Al

4,. q 23.81 1 " -

__-_..--- 5. .

11t

3 1 7.68

fe j . ?I',6

8-2 . ..3
1

7

!P.b 1.5

1 q7 13". '

219

242 33. s

14 O -3.01,

2"72 98,315 12.15
375 12.05

*317 3 -

5. I

31-/ 11.16

P60

"" .3851 .9

c 51 o 5r

S i 0 10 0

210. 10 1

'.0 10.13

24 33 -1 • .

?4



26 11.39 17

27? 10.09
399 10.75'.25 30.75

473. 10.-5 2
r4.93 10c.55

A2-6



.I

22 1,SCC

B2 i6.;c,
33 16 4.C

37 1 3 G3b 1.9 C
re 40 14 .C

53 4. 1 C
"t 13.76

I2 c .,C 12. t c1 2 12. 6C
207 12.50

r y214 12. 2C
2512.00

" 29;4 11.90
33' 122.9C
4 14 il.20

A2-7



3c

S4 3

-4 bj

4-1 -- - -

.4 B 5

~13.19

13C
13.4 C

3')5

45'

j A40-

140



I ,

"~.4 37,g-A)

21 

7O

r,. ::J¢I. !. s7 P

46 15.91

4 4 1 5

1 15.51'
.A ' 6-1 I7 , 4.777. 14. 5 -

14.39
275 1 3?

<i .p. ,.2, ! . 4..2L

.1 .

434 14.fJ4

I'

,iAi2

L
- .4 I

[A -



0 2 4 I) /2 / 20 2.2 21V 2, ? 3

7-7- -7-

__ Y jT ____ _________

~- .

2I 1

7-I

22 -
-I _ _ _

A~~:n -
_ _ __ _

-- ~ -- 7 L-7F777

7- - _ _ _ ___ _ _ _

83

4



r~~f to * *E u( d7 e 4' ' V 4 dw 3

-T-7,~_ C.7i- 1_

7 -1
7 -7 1

- 7 =' 7 7_7l77Tl7~ ___z_ ___ _ 771 ., __

_____ -I_

LET I- I

_ ~ ~ ~ = - ~, 1 l- -

- _ ~-2777
4 _____ -77: - -- 4- -

I____ n
_ 1 _ _ ;!_? IN

-- -.--- _ _

3I- 
F--4--, - *

___ __ _ ___1=41

Z _ I

K _ - ..... 7- 7-

85 (A2-I)



- - .- ,-- -- - - -. 7

_ _ _. ._ .......

____E ______ -E3~IT

J_____ ____________________I-

-. __ :~7-. --. I
_____ __---7--- - - _ _

96 W-12)-



4 1 4

LiT&

I7.

_____ 4-

4'~O -- _ __ ___ ___ _ _ _ _ _ _ _ _ __J

I_ _ -] _(A2__13)

F-- ____________________ ________6



_ _

7 m : - -- _ z . _ _ _ _

- I1

-14

_________ CIO __E GI IRE -2i

f t ~774

_7:11_ _ 7--

1~ ~~~~~9 (A2_________14)__ __



0 A 
I- 

(

757

1 4-

7 -I

-~~7 l-j-- * 7 -

-2 1
= 1 7 -7-__ _ _ _ _ _ _

Ls _ _ _ _ _ _ 
7_ 1__ 

_ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-- '---I1 -- w __

p 1 -4~ ~ ~~A 1r_______ _

=!-=7 -

~-7:

- -. 7

_ _ _ _ _ _ _ _ _ _ _ _ _ --' I- _

WA215)
00



____C Z7=_

41_ _ /If _o __2)t AC 7r

_7_

7'r -71 71-:

7 4_ ____ _

I- ~ -1A

31s~_______ _____ ST~i2LJ______ __

T -- ~L7

7_ 77_ _ _ _ _ __1_

S I TT (2;

-f~ - ------ - --

(A2- 1 6)
91



-4 :7

_ _- -7

w -- A

_ _ _5Y_ _ _

c9z4

LLJTT~ ~ ~ (A
37,5IN

L _ _ _ 
1I _ _ _ _ _

- -- . -7

___ -1j~ _(A2-17)_

103



APPENDIX A

Section A3

SIMAS Historical Profiles (reference 2)
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HISTORICAL SIMAS

24 FEBIC
00 49SS 50 250 00 495 00 300 00 495 00 500 00 444 22

1000 00 4920 00 1250 00 490S 00 1500 00 4890 00 1750 00 4876 00
2000 00 4066 00 22SO 0045 0 20 0 850 70 00 4854 02

36000 456 0a 325o 00 4857 00 3500 00 48S9 00 40 0 48 4 0

3000 00 485 00 sa 00 4874 00 B000 cc 488S 00 7000 00 48g 00

922O.00 4930 00 12002 00 4979 00 15000 00 S031 00 18550 0 sogS 00

24 FEBIF
0 00 4876 00 303 00 4880 SO 600 00 4886 00 750 00 4880 E0

100 00 4870 20 1250 00 4859 00 1500 00 4852 00 1750 00 4848 e'
2-30 00 4840 00 2250 00 4846 00 2500 00 4847 00 2750 00 4849 0
3000 00 485 eO 3252 00 4853 00 35 0 00 4855 00 4000 CO 4860 CC
4500 020 48e4 00 5020 20 4871 00 0e Ca 4083 00 7000 00 4899 co
0o0 00 4930 02 12000 00 4979 00 1soo 00 5031 00 IS00 8 5e49 Q0

25 AUGIF
e v0 4064 r2 35 00 4904 10 ISO 00 4915 00 352 00 4889 VZ

I ' - 4885 Ca 1002 00 4809 0? 1250 00 4859 0 C150 00 4852 00
072 11 48d8 ea 2000 00 4846 00 2250 03 4e45 00 25PO 0 4847 00

2750 03 4849 CO 3000 00 4851 00 3250 02 4853 00 350C 0 4855 20
400 20 40I CI 4500 00 4064 00 S20 00 4871 00 6 0 0 4883 0;
70.'V 0 4899 00 9000 00 4930 00 12000 00 4979 00 15000 00 5031 00
10203 0 3 s045 12

20 FEB2A
0 00 5024 00 t0000 WS2500 200 00 Solo 0 3000 4952 00

50O 0 4929 0 752 00 4920 00 1000 00 4915 00 1250 cc 4910 0
1500 00 490S 00 175 00 4890 00 2003 00 4892 OC 2250 0 4886 00
2500 0 4879 22 2750 ea 4876 00 3000 00 4877 20 3250 C0 4879 CC
3500 00 4880 00 4oo 0 4885 02 4500 00 4801 00 500 C20 4808 0
0000 Oa 409 00 702 eo 4920 00 000 00 4949 00 12000 0 4095 00
15000 00 5044 00 17032 20 5077 0

22 FE8?L
0 4391 90 5 00 491G 00 750 00 4922 00 1000 00 4925 V

1252 20 4928 e2 152e 02 4926 00 1750 0 4926 00 2200 0 4925 Co
2252 '. 4923 e3 25W2 0 4922 02 275 CC 4917 00 3000 00 4914 P.
3250 20 1910 22 3SC2 e0 4926 00 420 22 4902- 03 452O020 4902 C'
s502 OJ 4923 C2 W0O 20 4909 02 7002 60 4920 00 9000 0 4949 00
1202 00 4995 02 15151 30 5040 50

23 AUC2E
p 01 4972 P; lea 2o 4974 00 252 00 4942 00 520 02 4928 00

1770 1.' 4927 20 1250 22 4928 00 I5o e2 4928 00 1750 00 4925 22
20"' 01 4925 00 2250 e0 4923 00 2502 00 4922 00 2750 00 4917 2
30 22 4914 02 325 22 4910 3522 00 4926 00 4000 00 49C2 CZ
45ep 00 4902 0 52 00 4023 00 6030 00 4929 00 7000 00 4920 00
9M0e 0M 4949 00 12002 00 4995 00 15155 40 ' 504B 50

23 FE82H
0p 0 4855 00 ISO 00 4851 00 300 00 4880 00 550 00 4914 20

700 0? 4910 00 100 00 4884 00 1250 00 4868 00 1500 00 4862 CC
1750 20 4858 02 222020 4856 00 2250 00 4856 00 2500 00 4860 Co
2750 22 4062 82 320C 00 4864 00 3250 00 4867 00 3500 00 4870 02

420o v2 4876 C0 4500 02 4884 00 5000 00 4891 00 6000 00 4905 00
700 02 4920 0 9000 00 4949 00 10105 90 4956 00
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0 Ca 505 so 30 00 5057 00 50 00 S034 00 10 00 500 00
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Section A4

BT Data for SIMAS
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Section A5

SIMAS Outputs
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," :.. , <', PR,]E:E'LE ERROR IN XBT

--L DTA ,-UT DATA

-!', 1:EPTH VEL DEPTH VEL

0.0 4955.5 1 0.0 " 4967.
5 ,.4958.0 2 321.5 -" 4973.0V

3 0 495e.0 3 '49S. ,' 4974.0'
4 500.0 4944.0 4 511.8 L 4965.9.
5 10oo.( 4920.0 5 I100. 0 - 4941.7-
e 1250.0 4905.0 6 1561.8 4913.8
7 1500.0 490.0

NEW DATA TO E:E STORED:

DATE FinD TIME OF EW'-IFC.INMENTRL UFDATE 2-'15./79 ART 0000

M,1$ FF '.' INCE NO. IS 7
TRUE WIND SF'EEI IS 19 KNOT-;
C:OP :ECTED BOTTOM DEPTH IS -09f3 FATHOMS
.LAYi'ER DEPTH I 499 FEET
S'OLINI' VELO: I TY FiT SURFACE 1S 4955-15.5 FT..'S;ECI

E.SOUND IVELOC ITYj FPC'F ILE 11AFTA

NO. DEPTH 'ELOC- I T
0.0 4-Sl 5

S 498. 7 496 '.7-"

2 500.0 4944. 0"
4 1250.0 4920.0-

- - -_, --- j -1 4 9 0 5 . C ,
61500,0.. C 8 00

7 1750.0 4876.0 V'

8 2000.0 4':6. . U

9 22'50.0 4:5q. -l
10 2500.0 4 CI

1~"275040 4-.4. ,-
12 300 0.0 4.- ..... \..... '-': . C113 3"50.0 4'-'5-.0.

14 C5 "00 4C59.0.
15 4000.0 4 64.0'
16 4500. 0 4S69. .
17 500.0 4874.0-
18 6000c rI.0c 488,5. 0
19 7000.0 4C9'. 0,
20 9000.0 4930. 0
21 12'00.0 49,-"?
2. 15000.0 50:31.0.
23 1 $557.4

... 2...I --.. . . .. .... _.-



.'a-s l -. - .

-- : ,,' PROBABLE ERROR IN ':BTL,.tj..j ;"" '' "

. 4;iSTOICAL DATH XBT DATA

- / DEPTH VEL DEPTH VEL

0.0 4876.0 1 0.0 4916.2-
300. 0 4880.5 2 357.6 4922.3;
.600.0 4886.0 3 33El.9 4919.9-

4 750.0 4880. 0 4 413.4 4909.9-
1000.0 4870.0 . 5 439.7 4905.9,

1250.0 4859.0 6 1 1000. 0 4c8'83. 7'
7 1500.0 48...-0 7 1630.7 4'5,.8

NEW DATA TO E:E SJTORED:

DATE AND TIME OF EN',.,'IRO.NMENTAL UPDATE 2/15/ 9 AT 00

iGS PRO',INCE NO. IS 7
TRUE W I ND SPEED IS 18 KNOT:- ,

CORRECTED BOTTOM DEPTH IS 2667 FATIHOMS
LAYER DEPTH IS :358 FEET
S,.UND 'ELOCITY AT SURFACE IS 487G. 0 FT/"SEC

S'3UND V.ELOCITY FROFILE DATA Ac ' -
NO. DEPTH MELOC I TY

1 0.0 4:8 T6. 0
2 -5 . 4 8'- .1"

3 750. 0 4:?:- 1180.0
4 1 00.0 4 870C,.0C

5 1250. 0 4859-
1500.0 4852.
-1750.0 484:8.0

8 2000.0 4846.0
9 2250.0 4.4. 0'!-....---'500.0 --484 -------

11 2750.0 4849.0
12 3000.0 451 .0
1 3 .-..- , 0 4- . c.it14 3500.0 45. 0

15 4000.0 4,6 0.0
16 4500.0 4 6-r4 .i
17 5000. t 4871 .0

C00 64 008 . 4. 0
19 7000.0 4'.: 0'
20 9000.0 49 u0
21 12000.0 4'-o 79.
22 15000.0 51. 0
23 15999.6 5(49.0 . A5-3
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;. .z* •-o'W -r,J,4V,  
i;K. V r-'.. - 4%,' q~- -..€ .. , 2  ,.a. / j. :s.<.:., . . :..' .,,r, ..

-" .'. ,,.J M ;:.rM..t..e...j .-. *a, rt: . g.t, V% . ..,;?, ' .o .. ;..W ..... .. ..-$ q ' '. ). -. ...- .r - -V .- . .

--e.-2- ",'4-" -? ' "-7t ~ hCZ

NEW DATA TO BE STORED:

DATE AND TIME OF ENVIRONMENTAL UPDATE 8'15/79 AT 0000

'i;- PROVINCE NO. IS 7
TRUE WIND SPEED IS 12 KNOTS
CORRECTED BOTTOM DEPTH IS 2667 FATHOMS
LAYER DEPTH IS 98 FEET
SOUND VELOCITY AT SURFACE IS 4949.6 FT./SEC

SOUND VELOCITY PROFILE DITA

Cf. DEPTH VELOCITY
10.0 4949.6
.z98.4 4950.2-

"3118.1I 4909.6

4~} 180.5 4887. E.
3 '-C. 8 4!: ...... -

432. ,. 487:3 8
0 5 036 4379.1 1

E. 4:3. 1 4-8 3. 1
9 "rio . 4S69. 0

10 112'.. 4 .9'
I. 9. 4 48354.1

12 1'00. C 4F-.-:52.0
11 1750.0 43848,. 0
14 C2100.0 4846.0,
15 2250.C 4846. 0
1. 00.0 4::47.0,
17 2750.0, 4849.0
19 :- 3 0. ,, 4'5 1. '
19 "0. 0 4853.0 '
20 3500. 4855.0,)

1 4000.0 4:-360, 0C
* 4500.0 4864._

5000.0 4871.0-
2'4 6000.0 438:.0 "7 ' c 7 0 .cl 4:c'9.': C

* 000 4990. 0
1200.0 49 9. 0.2- 9000.0O 49:-0.0.

15 l 2AOA ci 5C,? f I C:-, 15000.0 503-:1.0.
16001.4 5049.0

- A54 -- m -bI• " ... . .. --_ "

' 4 2,"'r .- r,._.. .. . _ ... " -, 2 ,*.r* ,-



: ~0.0 5024 ,-°-. . ..
5024.0 2

200.0 5013'0 :57.2
4 00.0 4952.0 4 321.5 501915
5 500.0 4929.0 4 49.5 4 91;312.7
6, 750.0 4920. 0 6 7 , 7 471-43. 2
7 1000.0 4915.0 7 • 1 (A_ ' 0.[ 4925. 6
8 1250.0 4910.0 8 1131.9 49-17.7
9 1500.0 4905.0 9 1492.9 1907.2

NEW IATFI TO EE STORED:

DATE AtND TIME OF ENVIRPNrMENTFiL UPDATE 2.i5/79 AT 000

HI; P OVINCE NO. IS 4
TRIUE WI ND' SPEED IS 15 KNOTS

ciF'P:ECTED BOTTOM DEPTH IS 2-: F ATHOMS
LFIYER DEPTH IS 85 FEET
SOUND VELOCITY AT SURFACE IS 5024.0 FTY_-EC

-t SOUND VELOCITY F FOFILE DASTF

*ja, DEPTH E L 0 CI TY
10. cl 5024. '
85.3 5025. 4'

31014. 0 5C.15. o'

4 200.0 5010.0'
5 300. 4 r- ' 0'

6 5t:@. 0 4929. I"
7r l. ,, . '

8 1 00.0c 4915.0'
94 150.1 4910.0,

10 1500.0 4905.0'
11 1 5750 . 0 48'9. O12 2000.0 4 '9-".

14 250. 0 407..'
15 "75D. 407'.0

17 :50.0 r4879.
1 5 00.0 4 E 'V80.

19 4,1O 0 4 ... i
20 4500.0 " 491. " ,'
21 500.0 4.:: 0"

I2 0l0.0 4909. 0 -

24 9AA 0 t0 l 494... 0~
25 12000.0 "J995. C

26 1 5I00. 0 5044;0
27 17032.3 5077.9

A5-5
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'Lo")

NEW DATA TO B:E STORED:

ipFiTE AND TIME OF ENVIR:ONMENTAL UPDAITE 2/15/79 AT 0000

MG'S P'R0% I WE NO. IS 3
TRUE WIND SPEED IS 21 I:NflTS
C:ORREC.TED B:OTTOM DEPTH'IS 2525 FARTHOMS
LA' EF: DEPTH IS 1618 FEET
SOUND VELOCITY AT SURFACE IS 49017.9 FT/-SEC 4

SOUND VELOC:ITY PROFILE DATA

t5 e ~NO. DEPTH VELOCITY
.0 4 9 07. 9

2 020.0 2' 2.3

41~1220. 5 t28

5 100.0 4925: 0 /

E, 1 f 200.0c 4920 . 0~
10 2700 o 4 K .0

11 00.0 4914.0
12 250.0 49;20.C

12 3500. 0 4906. 0
14 4000. 0 4902.0.
IV 4500.0 49 02. 0,
16 5l000i. 0 4' l 0
17 60 00c. 0 4Li 9 0
I,- 7000.0 Al4,2 0
19 90~0. 0 49 4 .A

p.,~n 9,-4

*~~'~(*J

-t -.



7' NEW DATA TO L-E STCR[D:

VA~TE fitl' TIME OF ENIVIRONMENTAL UPDATE E. 5 --79 A T ID i0

IGS FR'ROYI NCE NO. IS3
TRUE WIND SPEED IS 21 VI4OTS
CORRECTED BOTTOM DEPTH 1S 2512't- FATHOMS
LAYER D'EPTH IS 72 FEET
SC.UND VELOCITY AT SURFACE I S 4979.0 FT..S,-EC:

SOAU ND VELOCITY PROF ILE DAiT

S NO-. DEPTH VE LCCI T'-
1 40.' 47 .0

272.2 4

495.1 4 9k 4~

' 12. 4 4':44.-
17. 44 L

9 1355.3 44 4

Il 15 c0. 4- 9 i
11 1750.C0 49".,:'Li

13 2, 25)0 .0c

14 950c 490 '

iR c0lO. ci 4914.

1l 2n. l 49 1 C. 0

L, 40. 0 49. 0
500. 490C.0

4 . fl. 4909.C*

4 ,

0 -l .i~ 49 r-.C

z4, -4 - . . >54'4 9

0 1 -l . l 4.9-.p

15'.rI.,i4

- - - - - - - -



J i. 0 40:0: . 0 ,7 4..': 4927.5 .

4 ',0.0 4914.0 4 7 4-:4
4910.0l 4 495 1. 2

I 1::J0.0 4$3:'4,, 49-/. (i
15l. CA 406 S. . 7 649.ECI 49:,i..I

. 9 1415 . -, 4'.7

12 1290. ( 4893.9

14 1565. 0 '4 *:* 7 6

HEW 6TFA TO E:E STOPE

b-IE fitilt I i OF 0HY IRF:OHHETFIL UPDATE 1y 15. 9AT 0000o

tI'.. r'):,'I HC:E in. I. . ..

TFiE Hil Hi .:EE [Ii IS 1' I 1; $
CCFF'EF. TED ECiTTOi IEPTH Ic; I £:4 FFTH '.1
LFiYEF: DEPTH 1c 115 FEET

UIt' 4 t'E L:" 01 c I I IPjFFCE IS4~10 T~E

/ %' ,E LOCIT" FRi'-FILE IDFTFi b

" 0. 0 4 6- 1 .0
114.: 4 -C C

5150 "cl 49 14.

- " c, 700.0 49 10.

I 10 0. 4::-, .
,9 15 0.'3 4 .2.0
9 1500.0 4e6&,O

IA 1750.0 4.:-.
11 2000.0 4-6."
12 2250.0 49.:5-8. C'
1,. 250 0.0 4 %:G- 0l0-
14 2750.0 I.0
15 :300'0ll. 0 4,_4
1 3 250.0 4 7:G7 .'

17 :3500.0 4e, 0
Iff 4000.0 4.37E. 0
19 4C5 .0 l 4:,94.0

5000.0 4 91, 0'

'-"- 7000." 49'20.0"7 .0. r:;i 0 4 S, 2 'C 0

24 1 0 I C16. 1 4

-- -. ,., -:.---, ---.. -



5 . . .
6 . -: 

-5-L . . . , " Z " _ Z 7

\ l2o/tL 4qf-o.O /~. .

4 t&: U

6 o0., 4 97-
8 1000.0 4976.3 14 5. 3 52"14.4

. , .. .. .,, :..,, 1

1500.0 4977.0 - 476. %".. 4

PROBABLE ERPOR'K Itl ::BT

HISTORICAL DATA ,E:T ?'RTR

DEPTH VEL DEPTH VEL

0.0 5056. 1 0. 0 5055.9
0- 5 0 7 . V IP I | 1 1

50.0 5034.O 3 72.. 5023.-

4 100.0 5010.0 4 I:-4.5 4.6.

5 0 499005 10E 4 ::-
5 0 0 4 "-7 .5 6 2 1 c. c 4 9 ... .

t : 7 C, *4,.% 1,

600. 5 49 .44 . "'-' . -

, 1000.0 49-76.3 0 1000.0 49,7.3

,_ 0 4977.0 
7490.4

HEW DATA TO :BE STOF:EP:

DATE IUD TIME OF EHYI ROIIMENTAL UPDFiTE 2.-15. il 0030

tics-' O,'INC:E NO. IS 5

TF'LIE I LIID 'S F'EE ' I:-: 7 H: H F T'S
CORRECTED BOTTOM DEPTH IS 1.02 FFITHOI'S

LAYER DEPTH IS 59 FEET
SOUHD VELOCITY AT, SURFACE I; 5056. 5 FT/SEC

O U V,,,'ELOCITY," PROFILE DATR

1.o0. DEPTH '.'EL OC I TY
1C0 c.0 5056. 5 v
2 59.1v"  5057.5 v

I00.0 5010.0 -
4 2. 4".9,0. 01

1500.0 49.0-,A
7 1 c 50. 0 4'9 75S 1000-,.0 "L

8 157£0.0 4975.0
9 300c. l 4997.0
10 4200.0 5016.0
11 7200.0 5066.0

12 E.14. 5107 C

", ; . ,. r-y ". ... " * "h'J... f ... ."r .. . .. ' . ... " . . . .. . ." ..

L7 ' ';.,'.,, r ' ,:. :..J,_.. . ," ,' ; ;-" ,Z- . . 'L
; '

.. * .' . ""A-



APPENDIX A

Section A6

Sound Speed Profiles (reference 2)

Historical ICAPS
XBT's merged with historical ICAPS
XBT's merged with historical SIMAS
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HISTORICAL ICAPS

25 JFIC 1
- 800 4942 89 32 81 4943 4 65 52 4943 74 98 42 4943 93

154 04 4944 69 246 00 4944 23 328 08 4942 39 418 10 4939 25
492 12 4930 13 656 1I 4929 30 820 20 4922 74 984 24 4915 66
1312 32 400 20 14340 40 480 91 1908 48 4854 96 2524.54 4854 43
3280 80 4855 91 3935 95 4802 05 4921 20 4872 68 6561 60 4891 28
8202 e0 4915 29 9842 40 4942 30 13123 20 4998 89 16404 00 0508 07
17978 79 S886 82

24 JFIF I
e 00 4881 01 32 81 4881 40 OS 62 4881 70 98 42 4882 13

104 04 4883 44 245 00 4884 03 328 08 4884 42 410 10 4883 70
492 12 4803 18 056 IB 4881 50 820 20 4876 88 984 24 4870 32
1312 32 4854 89 1640 40 4840 10 1968 48 4843 77 2624 64 4847 51
3280 80 4852 37 3930 90 4858 80 4921 20 4869 72 6561 60 4891 54
8202.00 4910 31 9842 40 4942 45 13123 20 4998 70 15583 80 5041 B7
24 JFIF 2

0 CO 4820 05 32 81 4820 12 65 62 4826 55 98 42 4826 94
104 04 4827 80 240 00 4828 32 328 08 4827 57 410 1e 4824 71
492 12 4824 35 650 10 4823 70 520 20 4822 64 984 24 4823 10

1312 32 4820 68 1640 40 4830 B 1968 49 4834 72 2524 54 4841 51
3280 80 4848 43 3930 95 4855 81 4921 20 4888 12 551 0 4891 05
8202 00 4910 15 9842 40 4942 09 13123 20 4998 89 15583 80 5041 74

24 JAIF I
0 00 4948 70 32 81 494069 65 62 493855 98 42 4924 15

104 04 4089 C4 240 00 4874 97 328 e8 4871 79 410 10 4871 09
492 12 4874 (8 050 10 4874 97 820 20 4869 10 984 24 4861 85
1312 32 4849 71 1040 40 4043 87 1968 48 4843 48 2624 64 4846 63
3200 80 4851 6 3930 90 4857 95 4921 20 4860 30 6561 60 4891 38
8202 00 4916 15 9842 40 4942 46 13123 20 4998 89 15583 80 5041 93
24 JAIF 2

0 00 4912 11 32 81 4909 85 65 62 4905 09 98 42 4888 88

164 04 4852 43 246 06 4836 20 328 08 4830 95 410 10 4829 70

492 12 4830 40 650 16 4828 75 820 20 4826 52 984 24 4826 02
1312 32 4828 45 1640 40 4832 22 1908 48 4835 83 2024 64 4841 87

3280 80 4848 56 3936 86 4855 98 4921 20 4867 92 6561 60 4890 92
8202 00 4916 15 9842 40 4942 59 13123 20 4999 09 15583 80 5042 13

25 JF2AI1)
0.00 5037 34 32 81 5037 8 65 02 S0138 45 98 42 5038 98

154 04 5039 77 240 05 S039 78 328 08 5034 42 410 10 $019 20

492 12- S03 O1 OS6 I 4981 17 820 20 4905 29 984 24 4952 14
1312 32 4933 18 1040 40 4910 B7 1908 48 4902 53 2624 64 4886 75
3200 80 4080 02 3936 96 4892 20 4921 20 4899 09 8561 60 4915 ?9
8202 00 4930 62 9842 40 4959 81 13123 20 5013 09 15404 00 5070 02
19028 04 S116 24
25 JF2A1,2

0 00 5041 77 32 81 S042 20 5S 52 5042 5 98 42 5043 02
104 04 S043 87 240 06 S040 55 328 08 5015 59 410 10 4987 47
492 12 4964 44 656 10 4940 33 820 20 4923 20 984 24 4913 72
1312 32 4902 89 1640 40 4897 IS 1968 48 4890 95 2024 04 4883 30
3283 80 4884 06 3930 80 4891 18 4921 20 4899 54 550? 60 4915 29
82e2 00 .4930-46 9842 40 4901 08 13123 20 5012 54 12404 90 5066 50

1g028 a4 (51u047,
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24 JF2E 1
0 00 4920 51 32 81 4920 68 65 62 4921 I 98 42 4921 43

104 04 4922 85 240 00 4923 I 328 08 4924 12 410 10 4924 91
402 12 4925 53 650 10 4920 71 820 20 4927 23 984 24 4927 03
1312 32 4029 14 1640 40 4938 81 1968 48 4931 43 2024 64 4931 SO
3280 80 4932 SQ 3036.90 4927,37 "gZf 2 6), 4911 75 6551 10 4918 02
8202.00 4938 SS 982 40 498 93 M,3-20 5014 04 151S7 30 5840 53

24 JA2E I
0.00 4973 04 32 01 4970 31 65 62 4987 43 98 42 4950 80

104 04 4944 07 246 06 4931 63 328 08 4926 19 410 10 4924 58
492 12 4923 63 656 16 4923 30 820 20 4924 09 984 24 4024 88

13)2 32 4926 58 1640 40 4028 12 1908 48 4928 88 2624 64 4931 21

3288.80 4930 98 3936 95 4925 82 4921 20 4909 16 6561 60 4915 77

8202 00 4938 4B 9842 40 4961 91 13123 20 5014 96 15813 46 5048 39

22 JF2H I
0 00 4791 SI 32 81 4793 12 655 2 4795 IS 98 42 4798 27

164 84 4807 00 246 06 4822 61 328 08 4839 74 410 10 485? 53
492 12 4859 75 656 16 4865 43 820 20 4863 49 984 24 486 4)
1312 32 4851 02 1640 40 4850.11 1960 48 ' 4852 B3 2624 64 4859 I6
3280 80 4817 10 3930 96 487S 73 4921 20 4889 74 6561 60 4913 43
8202 e0 4930 91 9842 40 4958 21
22 JF2H 2

0 00 4889 31 32 81 4890 0 650 2 4894 20 98 42 4899 OS
164 04 4908 08 24( 06 4918 28 328 08 4924 38 410 10 4925 20
492 12 4925 82 050 16 4916 67 820 20 4904 34 984 24 4892 10
1312 32 4872 41 1640 40 48C2 21 1968 48 48S8 90 2624 64 4861 9)
3280 80 4808 94 3936 96 4877 27 4921 20 4890 69 6561 60 4913 55
8202 00 4935 90 9842 40 4960 84
22 JF2H 3

0 00 5003 78 32 81 5004 50 65 62 5005 32 98 42 5805 g8
164,04 5035 69 246 00 5006 57 328 08 5805 81 410 10 5004 79
492 12 ' 5233 97 056 16 4998 65 820 20 4984 95 984 24 4974 88
7312 32 4963 )3 1640 40 49S5 78 1968 48 4940 13 2624 64 4910 85
3280 80 4890 43 3936 96 4885 24 4921 20 4894 82 6561 60 4917 46
8232 00 4941 88 9842 40 4963 42
22 JF2H 4

e 00 5o 05 32 81 5001 18 656 2 SO1 74 08 42 5002 00
104 04 56e2 23 246 00 502 73 328 08 5002 82 410 10 5002 89
492 12 5002 56 056 10 5080 70 620 20 4999 35 984 24 4999 O5
1312 32 4997 84 1640 40 403 41 1968 48 4982 16 2624 64 4944 26
3280 8 4907,88 3936 Q6 4894 27 4921 20 4897 68 6561 c0 4gl 41
8202 08 4941 54 9842 40 4904 e5

22 JA3A I
0 0 S'g0 41 32 81 5015 48 65 62 S033 04 96 42 5013 13

104 04 4986 88 246 00 4974 68 328 08 4970 38 410 10 4969 49
40? Q 4969 36 656 16 4970 28 820 20 4971 23 984 24 4972 38
1312 32 4975 87 1640 40 4978 42 1968 48 4982 09 2624 64 4991 It
3282 83 5261 05 3936 90 WSit 42 4921 20 S027 76 6561 60 5055 25
8202 03 5882 84 9842 40 5110 95
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XBT's MERGED WITH HISTORICAL ICAPS

33 IFIC I
0 00 4964 93 459 3 4908 21 321 52 4970 74 4B9 IS 47 12

492 12 4971 49 S11 Be 4953 82 SIS 37 4981 91 692 25 4953 22
630 04 4947.87 902 22 4944 88 944 87 4940 95 1131 88 4932 68
I5i 12 4931 go 1204 OS 4928 12 1315 60 4924 05 1348 41 4921 00
1388 00 4921 3B 1397 82 4918 31 1433 71 4915 51 14s 11 4914 31
1473 08 4914 77 1561 66 4910 14 1968 48 4886 59 2624 84 4970 21
3280 80 4887 13 3936 96 4889 96 4921 20 4677 3t 6s61 80 4893 21
8202 0 1916 08 9842 40 4942 62 13123 20 4998 95 18404 s0 S08 04
17978 79 5088 71

32 IFIF I
0 00 4909 68 305 11 4916 IS 357 81 4916 18 385 9S 49t4 54

413 30 1903 75 429 78 4902 99 439 63 '4900 89 508 52 4897 84

5S4 40 4897 So 580 70 4895 74 636 48 4894 46 662 72 4892 56
72) 78 4891 II 767 71 4867 01 997 36 4880 85 1269 67 4868 71

1394 34 4850 38 1433 71 48S0 72 1459 96 4860 14 1495 04 48S5 8o
1030 5 1654 14 1968 48 4850 37 2624 64 4852 20 3280 80 4855 65

3936 9 4051 13 4921 20 4871 1 6561 60 4892 10 8202 00 4916 54
9842 40 4942 55 13123 20 4998 76 15583 80 S043 11 184a4 00 $058 04

38 IAIF I
a 00 4935 93 65 82 4938 23 82 02 4936 45 98 42 4936 82

118 it 4890 17 137 79 4887 21 154 20 4885 21 160 76 4881 77
19,1 85 4875 20 226 38 4873 37 239 50 1869 92 269 03 4868 02
2S,' 15 48C5 75 298 55 4866 08 357 92 4661 BS 433 07 4860 21
449 47 4866 50 452 75 4861 98 482 28 4862 73 590 54 4871 36
843 04 4872 45 803 80 4856 28 859 57 462 05 954 71 4858 41
1128 60 4853 35 1348 41 4843 61 1407 4 4e43 26 1499 33 4843 51
1968 48 4841 02 2024 64 4844 89 328 80 4850 37 3936 96 4857 09
4921 20 4868 6 s6l51 50 4891 18 6202 0Z 4916 08 9842 40 4942 43
13123 20 4998 89 15583 80 5043 34
27 IF2A I

0 02 5e43 57 85 30 5044 89 98 58 5044 23 127 95 S944 89
259 18 5842 59 311 68 5031 11 34 48 518 97 390 42 4999 94
485 50 4902 88 574 14 4956 15 G59 44 4954 66 734 90 4944 82
820 20 4938 91 1082 68 4924 48 1295 92 4914 64 1492 76 4906 77

19008 48 4897 25 2624 64 4807 73 3280 860 4887 41 3935 96 4892 66
4921 20 4Q01 19 6561 60 4915 QS 8202 00 4936 95 9842 40 4Q61 B8
13123 20 50)2 73 10404 00 5006 87 19028 04 5110 83
20 IF2E I

0 00 4903 22 8 58 4906 24 26 25 4909 13 879 25 4921 89
1000 20 4921 27 1220 48 4923 85 1309 04 4922 84 1394 34 4924 32
1551 02 4923 14 1617 43 4925 58 1968 48 4927 11 2624 64 4928 45
3200 82 4930 A2 3Q6 90 4925 79 4Q21_20) -910 80 6501 60 4917 B3
8202 00 4938 39 9842 40 4960 88 13123 20 $014 64 15157 30 S850 82
33 |AZE 10 O 4987 27 72 18 4988 39 88 SB 4986 82 95 14 4970 74
104 99 4968 97 108 27 4Q64 08 12( 39 4953 t6 124 87 4949 09
131 23 4947 09 184 04 4941 46 173 88 4941 48 218 3 4937 87
400 20 4933 21 41.33 4930 91 029 91 4932 42 679 13 4932 09
702 P 4929 iI 797 23 4926 22 935 03 4930 52 964 56 4929 83
Io99.07 4932 09 135B 25 4920 25 1840 40 4929 34 968 48 4929 89
2024 04 4931 93 3200 80 4931 50 3938 98 428 22 4921 20 4989 39
0561 00 4916 87 8202 00 4938 49 9842 40 4981 91 13123 2 5
IS1S7 30 5050 89 4 42
38 IF2H I

0 00 4920 28 52 49 4923 60 98 42 4925 00 114 83 4925 33
127 95 4929 20 157 48 4933 37 229 66 4938 59 278 87 4939 54
301 83 4941 15 341 20 4941 84 400 26 4948 73 419 94 49S4 86
472 44 4913 21 482 28 4937 54 495 40 4939 02 581 02 4937 73
583 98 494 SS b10 23 4939 84 849 60 4940 S2 725 06 495 66
807.08 4925 99 862 85 4922 21 951 43 4918 84 990 0 4911 19
1131 68 4898 92 1289 35 4893 90 1325 44 4889 47 1391 06 4886 79
IS09 17 4882 32 1656 8 4878 29 1968 48 4872 64 2624 64 4871 59
32890 80 4875 73 3936 96 4881 99 4921 20 4893 45 8561 0 4914 67
8202.00 4036 38 9842 40 4980 24

31 IASA I
0 00 S57 98 S9 OS sos8 07 72 18 5026 12 QS 14 5002 08

114 63 4988 39 134 $1 4978 09 150 92 497. 43 150 76 4970 57
167.32 4907 69 193 57 4963 16 223 09 4961 72 2S2 62 4953 23
27S 59 4962 60 442 91 4987 03 557 74 4967 00 70S 37 4989 53
830 04 4908 SI 902 22 4969 89 938 31 4969 23 1213 98 4970 4S

1423 87 4973 9S 1453 39 4973 36 1640 40 4976 18 1968 48 4980 55
2824 64 4990 30 3280 80 5908 68 393b 98 Soil 23 4923 20 5027 73
6501 80 505 2S 8202 00 5882 84 9942 40 5110 96
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XBT's MERGED WITH HISTORICAL SIMAS

23 SFIC I
0 00 4955 so 499 70 4863 73 see to 4944 60 1000 00 4020 60

I250 03 4905 00 Me 00 4890 00 t750 00 4878 00 26oo 00 4658 0
2250 00 4859 0 2500 00 4855 00 2750 00 4854 00 3000 00 4855 00
3250 00 4957 00 3500 00 4859 0 4000 Be 4861 00 45e00 0 4889 60
5000 00 4874 00 6000 00 4885 00 7000 00 4699 00 9000 90 1936 0
12000 00 IQ79 00 15000 00 S031 00 16557 41 50gs g

23 SFIF I
0 00 4878 00 357 69 4892 1 750 00 4880 00 1000 00 4870 00

1250 00 4859 00 150 00. 4852 00 1750 00" 4848 00 2000 00 4846 00

22S0 CO 4840 to 2503 00 4847 60 2750 00 4849 66 5006 60 4851 00
3250 00 4853 00 3500 02 485S 00 4000 00 4860 00 4500 00 4864 00
5000 CO 4871 00 60302 00 4883 0 7000 00 4899 00 9000 60 4930 00

12000 00 4Q19 00 1500 60 5031 60 15999 50 5049 00

29 SAIF I
0.0Z 4949 00 98 40 4950 20 li8 1 4900 9o 18 5 4887 80

37C 8C 4872 36 482 30 4873 80 568 660 4879 106 43 16 48833 10
10000 4809 00 ))28 70 4803.90 1499 40 4854 10 '500 00 4852 00

1750 00 4848 00 2000 OZ 4846 03 2250 00 4846 00 2500 a@ 4847 00

2750.00 4849 60 3000 00 4851 6 3250 60 4853 06 3500 66 4855 0
4000 02 4860 00 4503 00 4854 00 $000 00 4871 00 6000 00 4883 00

7P0V 00 4899 00 9000 00 4930 00 12000 00 4979 00 15000 00 5031 00

15001 40 504900
27 Sr2A 1

0 00 5024 00 85 30 502S 40 100 60 5025 00 200 00 51 to
3NO 00 4952 00 500 00 4929 60 750 60 4926 0 66 O 706 4915 66
125 00 4910 00 1s00 00 4905 00 1750 00 4899 00 2000 00 4892 00
2250 00 4680 03 2500 60 4879 00 2750 00 487b 00 3000 60 4877 00

32SO 00 4879 0 3s66 063 4866 160 ABU00 lea 485 0 4S00 00 4891 03
500 00 4898 00 8000 00 4909 00 7000 00 4920 00 9000 00 4949 00
12000 00 4995 80 15000 00 S044 00 17032 30 5077 90

21 WFE I
0. 0 496,ge 26 20 4913 80 l000 00 4928 00 1220 50 4928 80

1037 50 4930 22 1750 09 4Q28 00 2000 00 4925 00 2250 00 4923 00

2500 00 4920 00 2750 00 49)7 00 3000 00 491A4 0 3256 60 410 00

35eo 00 4900 00 4XV to 490 03 4500 00 4902 00 5000 00 4903 00

CO0O 0? 490D 0 709 00 4920 60 9000 00 4949.00 12000 90 4995 00

15S1 70 .5040 50

20 A2E
0 03 4979 00 72 20 4980 20 88 00 4978 80 95 10 4962 40

32) 40 4944 70 173 90 4933 60 40 30 4934 50 1000 00 4927 0

135B 30 4922 50 1560 00 4928 00 1750 00 4926 00 2000 00 4925 80
2250 03 4923 00 -2500 00 4920 00 2750 00 4917 00 3000 60 4914 00

320 00 1910 00 350 00 49b00 90 1000 60 4902 00 4500 00 4902 00
sJ 00 4903 00 0O 00 29 00 7000 00 4920 00 9000 00 4949 0
12000 00 499500 1$154 92 50 s0

24 SF2N 1
a 00 4801 00 114 so 4888 00 ISO 00 4866 06 300 00 4880 00

550 60 4914 ca 760 00 4916 00 1000 00 4884 00 1250 00 4888 00

1560 00 4802 03 175o 00 4858 00 20ZZ 00 4856 00 2250 00 4858 00

25000 4856 00 2750 00 4862 00 3000 00 4864 00 3250 00 4867 00

35e0 00 4070 00 460 00 4875 00 4500 00 4884 66 5010 00 489 00

00 90 4906 09 7000 00 4920 00 9000 00 420 00 10186 10 4988 00

12 SA3A I
0 00 565850 s9 10 5057 50 100 00 561 00 200 00 4990 00

350 00 4977 50 to0 00 4975 80 1000 00 497t 30 1500 00 4977 00
3000 00 4997 00 4200 00 s016 0 7200 00 S056 00 9014 70 5107 00
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APPENDIX A

Section A7

Historical SSP Plots (reference 2)

Solid lines identify ICAPS profiles
Dotted lines identify SIMAS profiles
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APPENDIX A

Section A8

Generated SSP Plots (reference 2)

Solid lines identify ICAPS
Dotted lines identify SIMAS
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APPENDIX 3

ICAPS Generated SSP- (CDC Version)

SECTION CONTENTS

BI ICAPS Environmental Profi!es and Detailed BT Data

B2 ICAPS Environmental Profiles and Detailed BT Data
(Different Water Mass Selections)

B3 ICAPS Environmental Profiles and Less Dense BT Data
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APPENDIX B

Section 1

ICAPS Environmental Profiles and Detailed BT Data
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APPENDIX B

Section B2

ICAPS Environmental Profiles and Detailed BT Data
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Section B3

ICAPS Environmental Profiles and Less Dense BT Data
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MEMORANDUM

TO: LCDR Al Galus

FROM: J. Locklin and B. W. Scaife

bArE: 21 April 80

SUBJECT: ICAPS And SIMAS Sound S-ecd Ptofile Gcr-r :ion Methodolo-
gies

ENCLOSURES: (1) Features of ICAPS and SIMAS SSP GENERATORS
(2) ICAPS Logic Flow
(3) SIMAS Logic Flow
(4) Problem Areas in ICAPS and SIMAS Codes
(5) ICAPS Temperature Synthesizing Algorithm
,) Test Resu'ts

REFERENCE: (1) "The ICAPS Water Mass History File," by Alvan Fisher,
Jr., N00 RP-19, May 1978.

(2) "Description of ICAPS Environmental Data Structure" by
John Lever, NAVOCEANO TN 3700-82-79, March 1979

1. The purpose of this task was to provide tne capability to examine the
parameter (temperature, salinity, depth, sound speed) and coded algorithm
dependencie3 of the SIMAS and ICAPS profile generation processes. This
effo,-t is directed toward determining an optimal choice of parameters to
be included in the APF Data Base which is to support both ICAPS and
SIM\AS as they are to be configured in the Comprehensive APP systems.

2. Enclosures (1), (2), and (3) document the respective algorithms and were
prepared from FORTRAN source code listings. ]CAPS listings were
provided by Mr. Doug Gordon, NAVOCEANO, for both the Univac 1108 and
NOVA 800 software versions. SIMAS listings were provided by Mr. But ley
Brunson, NOR.DA CODE 320, for te PDP 11/4u version instalied at
NORDA. In the process of examining and docume.ting the source code,
several problems weic discovered in each of the systems. These problems
are discussed in enclosures (4) and (5).

3. In order to study thE. performance of each algorithm, a version of each was
coded from the source listings and installed on the CDC 6600 for test
purposes. The basic algorithms to treat historical and .31 proliie data, and
to prepare resultant SSP's remain intact and reflect the .,ame methods used
in ICAPS and SIMAS codes currently in operation on their respective
computers.

4. A preliminary set of tests were conducted to verify thc COC versions, look
at the criticality of near-surface vertical salinity variaiion, and compare
the merge processes. E. iashimoto, NORDA code 321, provided hydro-
graphic data at two stations. The results of these tests are contained in
enclosure (6). The test cases illustrate the applicability of the ICAPS and
SIMAS algorithms.
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ENCLOSURE I

FEATURES OF LCAPS AND SIMAS SSP GENE< ATORS

F~ncirsui'p () to
,LDSI memo dtd 4/21!8'j
1 ocldin to) Galus
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METHODOLOGICAL FEATURES OF SSP GENERATOR

ICAPS SIMAS

Multip!e water mass (up to 5) capability A geographic area is representeJ by
for each geographic area. one water mass.

Historical data base contains for each Historical data base contains for
water mass, temperature and LAlinity each water mass a sound speed pro-
profiles (ZH., THi, SHi), i=1, NH 445. file (Zi., VH.), NH E27, and a rep-I I II I • .

resentative near-surface salinity
Extends the BathythermograO, (BY) value, S.
profile, (,LB., TB.), j:-J, NBT:'- Vi &

modified hi~toriclal tempcratures ior Utilize Leroy's equation to calcu!ate
corresponding water mass at depths be- the SSP for BT profile with histori-
low the last BT depth, and intelpolate cal constant salinity. The BT pro-
salinity values from historical profile, file may consist of up to 24 poin Es.

Insert bathymetry and trunrate SSP at Shift the BT SSP by the linaarly
bottom depth. interpolated velocity difference be-

tween historical SSP and BT SSP at
Correct salinity values for a stable en- 1000 ft. Next, extend below the BT
vironment. SSP with unmodified historical SSP

points.
Utilize Wilson's equation to calculate
SSP. Insert bathymetry and truncate SSP

at bottom depth.
Calculatt the layer depth.

Adjust fathometer bathymetry and
Interpolate sound speed at adjusted
bottom depth.

Calculate the layer depth.

(1) N 1BY 16 Univac(I)NB'' .30 Nova

D-4
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ENCLOSURE 2

ICAPS LOGIC FLOW

Enclosure (*2) to

ODSI memo dtd 4/21 /8O
Locklin to Galus
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I
ICArS Sound Speed Profile (SSP) Generation (UNIVAC Version)

Input identifying data
(date, bathymetry,
geographic position
and a water mass
selection number, etc.)

is bat'yth~rmcgraph
(BT) data to be input?

L No 
Ys

Retrieve cpecified Input BT data (depth,
histrliir ,V? profile tempEbrature) NBT pail's
(depth, temperature, of profile points(1) .

salinity) for this Corvert to metric if
water mass. If no indicated.
bathymetry was input,
also retrieve histori-
cal bathymetry.

Define the estimated Is this a shallow
profile (depth, water case? (Maximum
temperature, salinity) BT depth less than
to be the historical 200 meters).
prufile, and terminate
the profile at the Yes No
linearly interpolated
bathymetry.

Define the estimated
profile (depth, tem-
perature, salinity)
so that the (depth,
temperatIre) profile
is the BT profile and
the salinity values
are corstant (35PPT).
Set the bathymetry to
be the maximum BT

th.

30Nova ! D)-6



Select historical profile (depth, temperature, salinity) for this water mass
-- NH number of triple points and retrieve the merge weighting factor (FACT)

Retrieve up to five
historical pjrufiles
with 200m temperature
tolerances and
200-30ai gradient
tolerances.

I Linearly interpolate
the 200m and 300m BT
temptrature values and
d fine the 200-300m
BT crzdient.

-_ -i---
Is there more than one
historical profile?

Yes No

i

Has an historical pro- Select first histori-
file been specified? cal profile.

No Yes

Select specified
historical profile.

Select an historical
profile using
tolerances.

Fis bathymetry needed?
Yes Nnl

Retrieve histo, ical
bathymetry.

D-7



sa;yBT profie

depth ?t the
bathypietry?

Is the maximum BT Find index I to ter-

depth greater than 50 inate 83T profile at

meters dbove the the shallowest BT

maximum historical depth ' bathymetry.
profile depth? Set NBT=I.

No Yes
Define estimated pro-
file (depth, tempera-
ture) to be truncated

Select th~index, kBTh profie rfl

depthDfin Zke inthtits 1,T
profilei(depprofile
peheree tte maximum

BTB depthiie.

Inietlz th nex first ~tiaedpofl
fo h hloethsNNBT Pairsbe offgnea
tedt(depth, tepontera-, ~

A hitrj profilent

Intoibeite th prfile.

D-9



Complete the (depth, temperature) profile being generated by augmenting the
initialized NBT number of points with the historical depths Zi for i-k,...,NH and
modify the ass3ciated historical temperatures, Ti.

Let (ZM., TM.), j=1, N be the initialized generated profile points (N=NBT).

Calculate AT=TMN - Tk _1 ( T k (Z_ -Zkl

X=MFACT/1000.

Loop over historical profile for i=k,....NH

SCalculate N =N+1

AT =(AT)X(ZiZi-1)/1OO

TMN=Ti + AT

Is the depth, ZMM ,
less than the
bathymetry?

Yes No

Is loop completed?

No Yes

The estimated profile
now has N pairs of
points

D,-9



ID

Loop over index i=l,. ..,N.

Is the estimated depth,
ZM., less than the
de~pest historical
depth?

Linear ly interpolate et salinity constantsalinit from the Ias the last interpo-

D-10



E

Update the estimated profile so that the deepest depth is
the bathymetry.

Is bathyrnetry greater
than ZMN?

Yes No

Linearly extrapolate Linearly interpolate
temperature and temperaiture and
salinity, and add a salinity, ind set
point to the profile ZMN=bathy1r1eLry.
at ZMN+,='athymetry.
Set N=N+1.



Correct the estimated salinity values for tdbility.

Calculate the densities by the density

Loop over j=1, NBT-J. -

es rae no

T i+1?

Yeo Yes

Se



G

Loop over il,...,N.

Calculate sound speed
at depth ZM via
Wilson's equation.

Is loop completed?

No Yes

Calrulate the Layer§1
depth.

EXIT

ICAPS sound speed
profile geo~eratiofl

comnpleted!

D-13
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ENCLOSURE 3

SIMA'S LOGIC FLOW

Enclosure (3) to
ODSI memo dtd 4/21/SO
Locklin to Galus
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SIMAS Sound Speed Profile (SSP) Generation

Input identifying data.

Is SSP generation
mpthod to consider
bathithermograph (BT)
data or previously
_4uerated U?

Yes No

_ (EVIRN) (FORCST) I

Inou t lt,,t SP Input WS providence,
gereratcd, chart depth or

fathometer reading,
and wind speed.

Input WS providence,
chart depth or
fathometer -'eading,
and wind spe3d.

Is there manual SSP
Is latest SSP tn he input
used?

No YesYes

Retrieve historical Input SSP data points
SSP and representative (depth, sound speed) -

salin ity value: (Z1, C.), i=1,N * 50.
Retrieve historical 1 ((ZHjVH ),j=l,NH),S.
SSP and representative
salinity value: Set bathymetry to Z(N).((ZHj,VHj), j=I,NH),S. -1e ahetyt ()

Set SSP being genera-
ted to be the histori-
cal SSP.

Insert the historical, Let N =NH,linearly interpolated,l Y JZHi j=I,NE
sound speed point at ,

1000 ft. into thp
historical profile. k =VHj

A

D-15



Is BT data to be used?

Yes No

A r

Input BT data (depth, Set SSP being genera-
temperatur2) pairs: ted to be the histori-
(ZBi, TBi) , i=I,NB 24. cal profile.

Are any points to be
edited?

C
No Yes

I ~: Via LEO- e---ic n

Input dta to add, de-
lete or change layy
point.

B -1

METRIC input units.

No Yes

Fonvert BT points to

English units.

Via LEROY's equation,
calculate sound speeds
(VHi) usirg BT data
end historical salini-
ty. VHi= * (ZBi,TBi,S)

Calculate the layer

depth.

Insert the souno speed
polnt at '000 ft. in~to
th; BT SSP.

B D-16



B

Are the sound speed BT
and historical .1alues
within 9 tfh./sec. of
each other at 1000
feet?

No Yes

Insert the lir~arly Revise the BT SSP by
4nterpolated po~int at shifting the initial

1500 ft. into the BT SSP so that at 1000
iiistor'ical SSP. ft. the 3T sound

speed is the samie as
the historical v alue. _

Does ser ant tD'in



rInsert the linearly
interpolated bathym-

etry point intoth

Truncate the genera-
ted SSP at bathymetry

Lc:-p for i=2,N.

No Yes

Loup done?

D-18



E

Pe:rForm bathymetry ;:orrection:

Set SUM = (Z1-Zi- 1) (C1+C11l)
N i=2

[t corcc eph-B ineirly

(ZN, CN) by this new corrected point.

D- 19



ENCLOSURE 4

PROBLEM AREAS IN ICAPS AND SIMAS CODES

During the implementation process to establish ICAPS and SIMAS on the CDC
6600 computer for comparative analysis purposes, problems were revealeo.
These problems are assembled for each program under three categories: 1.
program errors, 2. program cautions, and 3. comments.

Enclosure (4) to
ODSI memo dtd 4/21/80
Locklin to Galus

D-20

I*



I. ICAPS

1.1 PROGRAM ERRORS

1.I.1 Univac Version

1.1..1.1 The synthesized profile contains salinities that are initialized by
interpolating values from the historical profile, and whon a depth of
the synthesized profile is e qual to or exceeds the maximum depth of
the histor.cal profile (a mo.t frequ,. nt occurrence) the salinity is s.i' to
be the historical salinity for the previous depth. This can be corrected
by changing the inequality ".LT." to ".LE." in the IF statement
following FORTRAN statement number 50 in subroutine MERGE. This
code error will have negligable impact for the deeper profiles. For
shallower profiles the impact will depend upon the effect on velocity
by the error in salinity.

1.1.1.2 heni the user wishes to use only the historical data (no Bi" data:
NDP=O and BOTZ 1.0) and metric is not specified (MOE / "M"), the
program incorrectly multiplies the historical bathymetry in meters by
the feet-to-meters conversion factor, FTMT. This can be corrected by
inserting after format statement number 9001 in the main program

IF (MOE .NE. 1 HM) BOTZ = FTMT*BOTZ

and deletiig the statement immediately after FORTRAN statement
number 10, and replacing FORTRAN statement number 100 with

100 CONTINUE.

1.1.1.3 An error message is not utilized when appropriate and an incorrect
message is printed. Change the line just preceeding format statement
number 1045 to read

WRITE (6, 1045) IBTYP2.

1.1.1.4 In the main program, there is an "MP" variable occurring just after
format statement number 1013 that is not initialized. Apparently, this
was to have been defined by "NP" in the preceeding call to subroutine
COMPUX. This is ccrrected by changing "NP" to "MP," the last
argument in the argument list for the "CALL COMPUX ... " statement,
two lines after FORTRAN statement number 360.

1.1.1.5 Subroutine MERGE calls subroutine SGMTST to perform the water
column stability algorithm from the bottom of the merged profile.
Though this is in contrast with the NOVA version that starts from the
bottom of the BT, it is more reasonable since the algorithm is applied
just below the BT where merging occurs (refer to paragraph 1.1.2.2).
Subroutine SGMTST has an incorrect DIMENSION statement allocating
insufficient memory, particularly for the density array. The current
dimension for 30 elements is not consistent with the calling routine.
The arrays should be dimensioned for 50 elements each, since the
calling routine, MERGE, identifies the arrays as for the mergcd
profile. This is corrected by changing the dimension statement in
subroutine SGMTST to read

DIMENSION T(50), S(50), SIGMA(50)

D-21
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1.1.1.6 Under normal operating system usage, the density and stability calcu-
lations will be incorrect. Mixed expressions contain integers raised to
negative integer powers which result in zero values.

1.1.1.6.1 Subroutine SIGMAT has a. equation "B ... " that contains the integer
10 raised to a negative integer power.

1.1.1.6.2 Subroutine SGMTST has the equation "DS ... ' that contains two
integer 10's raised to negative powers.

1.1.2 Nova 800 version

1.1.2.1 Same error as described in paragraph 1.1.1.1 above.

l.i.2.2 The program should perfoi n the water column stability algorithm
from the bottom of the merged profile as the Univac version does
(refer to paragraph .1.1.5)- rather than from the bottom of the bT.
Thus, the effects on density (refer to paragraph 1.3.4.2) ddt to
temperature revisions by merging just below the deepest BT depth
would be accounted for. This can be corrected by changing in
subroutine MERGE, the FORTRAN statement just after statement
number 100 to:

N=NOPTM-I

and two lines later, change to read
K=NOPTM-3.

1.2 PROGRAM CAUTIONS

1.2.1 ICAPS, Univac and Nova versions

1.2.1.1 When a merged prufile is created, the number of points defining the
profile is not verified to avoid exceeding the allocated storage for a
maximum of 50 poi,,ts. In the event that a merged profile should havc
more than 50 points, the overflow would incorrectly redefine neces-
sary program locations (e.g. the near-surface temperatures, TM(),
TM(2), ..., would be redefined by depth values ZM(51), ZM(02),.
respectively, etc.)

1.2.1.2 When the bathymetry is below the ICAPS merged profile, the nerged
profile is augmented by one more point defined by the bathymetry, and
temperature and salinity values extrapolated from the deepest (last)
depth interval in the profile. The ICAPS program does not address the
question "How reasonable are the extrapolated values?'. Reasonabili-
ty of these values is dependent upon how much deeper the extrapola-
tion extends the profile with respect to the depth interval being
extrapolated from, and tix. gtadient on that same interval.

1.3 COMMENTS - ICAPS is a merge methodology that assumes the
bathythermograph, BT, data io be the best current information upon
which to define a sound speed profile (SSP); and, the historical data
extending below the BT profile is the most reasonable information
available to merge with the BT data to form a representative up-to-
date SSP.

D-22



1.3.1 A shallo,:, water case is defined when the deepest depth of the input
BT data is above 200m. This excludes a merge with historical data --
e.g. an operator cannot input a shallow BT profile to merge with
historical data for a deeper water mass. in shallow areas where BT
data is sufficient, a shallow water case should be specified 'by another
input parameter, rather than the deepest BT profile depth.

1.3.2 For a shallow water case, the salinity is set to 35 PPT. This is
considered va!id 'verywhere except in the Mediterranean Sea where 38
PPT is more appropriate. In keeping with the philosophy of making use
of the "best" information available, historical data (salinity) should
still be utilized whenever it's available.

1.3.3 Ceding of constants is more efficient when using the form
+X.XXE+YY, rather than +X.XX*10.**(-YY) (see subroutines SGMTST
and SIGMAT).

1.3.4 There are ioconsistencies between the ICAPS program and the refer-
ence report, "The ICAPS Water Mass History File," by Alvan Fisher,
Jr., May 1978.

1.3.4.1 The program implementation of the synthesized temperature al-
gorithm (see Enclosure 5), is reasonable, though the approximation to
the synthesizing algorithm is unnecessary.

1.3.4.2 The density (sigma-t) stability algorithm described in Apperdix A
(reference (I)) does not correspond to the implementation. The
document states, "... salin;ty inversion must coincide with a tempera-
ture inversion ... ". The code assurmes that if the density at depth Z. is
greater than the density at the depth below, Z ,, (starting fr .n 1he
bottoun of the profile), then recompute the sanity at Z. via the
stability expression and use this "corrected" salinity valuelwith the
temperature to recalculate the density at depth Z.. There is no
application of the criteria to adjust salinities that are "... within
temperature inversions that are more than the temperature maximum
minus 0.25 C at the lower boundary of the inversion ..." One should
note 'hat th. stability exp-ession was derived for a constant tempera-
ture of 10 °C and salinity ranges ot 30 to 40 PPT. This algorithm to
"co,'rect" salinity is applied whenever the density does not monotonic-
ally increase with depth, and over the temperature tangss of the BT.
The BT temperatures can range from approximately 4 C on up to
27 0C. This wide range of temperatures suggests the need for a
temperature varying stability algorithm -e.g. at depth Z., adjust the
historical salinity by the increment indicated by th1 change in
temperature (merge temperature minus historical temperature) to
stabilize the water column at depth Z. -.

1.3.5 Both ptog-am versions retrieve a historical profile as described in the
report "Description of ICAPS Envionmental Data Structure" by John
Lever, NAVOCEA'1O TN 3700-82-79, March 1979. The report presents
the file structure and the retrieval algorithm. The following com-
ments may enable the report to be more useful; particularly for profile
revisions.

D-23
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1.3.5.1 Expand the text to specifically define the ordering of profiles (water
masses) for a geographical location. Although the ordering is intrinsic
to the retrieval design (refer to report figure 6), the following
conditions be'ng stated would clarify the profile data:

When more than one water mass represent a geographical location, let
I-Ne5 be the number of profiles, then XMINT2(i), XMAXT2(i), i=1, N
must be defined (temperature tclerances at 200m), and

1) XNvilNT2(i)-XMAXT2(i) for i=1, N
2) XMINT2(i) =XMAXT2(i-I) for i=2, N

must be true for continuity. The exception to this is that two adjacent
profiles can have the same tolerances, XMINT2(j) = XMINT2(j+l) and
XMAXT2(j) = XMAXT2(j+1). For this exception, there must be a non-
zero flag (NOGL(j)) in order to consider the j+l profile. The tie
breaker is the 200-300m gracient tolerances (XMINGL(j), XMAXGL(I))
and (XMIN,;L(j .,), XMAXGL(j+I)). When NOGL(j) is non-zero, thcn
XMINGL(j) and XMAXGL(j) must be defined. Profile j is selected for
the BT temperature gradient less than XMAXGL(j), otherwise profile
j+1 is selected. if the gradient tolerances are given for j+l, then
XMAXGL(j) - XMINGL(j+l) must occur for continuity. In practice, the
tolerances at j+I are only necessary to make an output message
meaningfu'V ,Ven the BT gradient at 200-300m is greater than
XMAXGL(j+ 1).

1.3.5.2 On pages 3 and 9, state that the maximum number of points for a
historical profile is 45.

1.3.5.3 On pages 10 and 11, the references labelled "400" 3hould be labelled
"80" in order to agree with the programs, as do the other labelled
references.

1.3.5.4 On page 3, line 2 of the second paragraph, "NOPrS(N)" should be
"NOPTI(N)" since NOPTS is set to the NOPTI(I) value for the selected
profile.

1.3.5.5 On page 3, the text should state that NPRF15.
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2. SIMAS

2.1 PROGRAM ERRORS

2.1.1 Conversion erors occur involving subroutines BT and EDITBT. Mf-triL
inputs are converted to English units at least twice. We understand
that this is corrected at NUSC but not at NORDA.

2.1.2 Subroutine CKBT shows an error in the algorithm for modifying the
historical data to reflect the BT profile layer depth. The DO loop at
FORTRAN statement number 550 may be executed with K=N15+1, i.e.

DO 600 J=N15+1, N15

thus, causing erroneous results.

2.2 PRO(,RAMvl CAUTIONS

2.2.1 The generated SSP arrays are allocated for 50 points. Subroutire
INSERT adds points to the generated profile, and subroutine ENVIRN
extends the up to 25 revised BT profile points with historical points.
The program does not properly check on this limit. Structurally, depth
array element Z(51) is the location of velocity C(1), the surface
velocity which could be changed to be the Z(51) value. Also, the test
on the 1000 ft point insert into the historical data (line 32, ENVIRN) is
incorrect in that DS and VS are dimensioned for 30 each.

2.2.2 Subroutine BT can input up to 25 BT temperature profile points.
Subroutine CKBT calls subroutine INSERT to augment the BT points
with the interpolated temperature point at 1000 feet, whenever the
inpit BT profile does not have a 1000 ft. point. Since the program
allocates space for 25 BT points, an overflow can occur, so that the
suriace temperature, T(I), value is replaced by the overflow depth
value, D(26).

2.2.3 Whenever the BT profile is augmented by a point at 1000 ft.,
extiapolation is performed when the profile is to be extended by a
1000 ft. point. The SIMAS progiam also does not consider the
reasonability af the extrapolation, see paragraph 1.2.1.2 above.

2.24 in subroutines ENVIRN and FORCST, there is no test that the
corrfccted bottom depth value is in the deepest (last) interval which
ends with the input fathometer (or chart) value. Consequently,
extrapolation may occur.

2.3 COMMENTS -- The methodology is to shift the BT SSP so that at 1000
feet the shifted BT SSP has the same velocity value as does th,'
historical proi:, i. The shifted BT SSP is then extended by thnse
histirical prctlh points below the deepest BT SSP depth.

2.3.1 SIMAS assumes that the historical piofile will always extend below ihe
BT profile. This assumption can only be valid ii, over each geographi-
cal area, the associated historical profile extends down to the deepest
bathymetry in the area, and any deepest BT depth value would not be
deeper due to measurement errors. Though the assumption will usually
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be valid, it is too strict for a general purpose production program.
Since the program does not verify the input data to meet this
assumption, errored profiles may rcsult (refer to subroutine ENVIRN
lines 0052 through 0063).

2.3.2 The criteria at 1000 feet does not assure a smooth transition below
that depth from the bottom of the shifted BT profile and the attached
historical points.

2.3.3 Assuming that the usdge of the ldyer depth is important, a comintnt
on the SIMAS layer depth algorithm is appropriate. Subroutine LAYER
defines the layer depth to be the shallowest depth after which the
velocity gradient first becomes negative. This algorithm requires that
the BT data not be noisy, and it consists (f points that only define the
essential shape of the profile.
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ENCLOSURE 5

ICAPS TEMPERATURE SYNTHESIZING ALGORITHM

Enclosure (5) to
ODSI memo dtd 4 ,21/S0
Lockfin to Galus
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77 -r -- J T. - I- .6

TEMPERATURE SYNTHESIZING ALGORITHM

ICAPS temperature synthesizing algorithm applies when the historical profile
extends be'ov, the BT profile. The purpose is to mathc.natically merge the deep
historical temperature profile into the bottom of the BT profile. This algorithm
is described as follows:

D,-L rne the historical temperature profile to be
(Z h., Th.) =I,..N h

the BT profile to be
(Z BTk, TB~, k= 1,...,NB

BT k B

the merged profile to be
(Z i , Ti), i= 1,...,N M

A 0.700 in the Mediterranean Sea
10.835 everywhere else

Initialize the merged profile so that

(Zi, Ti)=(ZBT., TBT.), i=l,...,NBT, and

ZNBT+i =Zhj, Ho,....Nh

where i=j-j +1, so that depth ZHo (i.l) is the first

selected depth below the BT profile at which the synthesized
temperatures are to begin.

(NM-NBT Nh-jo+l)

Let T- TN -TH, where TH is the interpolated historical
NBTHH

temperature at the bottom of the BT (ZN BT.

The synthesizing algoritlm is given by

TNBT+i =THj4A(Zhj-ZNBT)/ 100] AT
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Clearly, the first synthesized temperature, TNBT+ ! becomes TBTNB T

as Zh. approaches (merges with) the last BT depth.

Jo

A. Report number NOO RP-19, on page 1, presents, for the synthesized
temperature, the equation

TNBT.i JT H +Kj (K j 1 AT)

with K -1 and Ki=A(Zh7-Zh )/ 10 0

B. The ICAPS programs use the approximating equation

/rj

T NBTiTHj+ K r AT

with K =A(Z h )-100

for i=], K jo= A(Zh - )1100

2K= A (Zh Zh )I 0] [A ( Zh h  )II00]

iA2, K(Z Kh Jo+ 1  oh j ] J Vo -0

= A(Zh -Zh )I100
i~i, Kj...K.o - A( o~h

(Note: Z is used instead of Z which means that thehio0- 1 N NBT'

product coefficient is at most off by A using the 50m tolerance).
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ENCLOSURE 6

TEST RESULTS

Enclosure (6) to
ODSI memo dtd 4/21/s

Locklin to Galus
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TEST RESULTS

The Univac 1108 at NAVOCEAO was ssed to retrieve ICAPS historical data at
two geographical locations, (42 ' N, 9 55' W) and (310 3' N, 54 36' W), herein
identified as cases A and B, respectively. This data served as historical data for
execution of the CDC ICAPS and SIMAS programs. Six cases were executed by
both programs:

AO, DO historical data, only, defined sound speed profiles.

Al, BI modified historical data defined sound speed profiles. The
modification defined the historical profile to have an average
constant near-surface salinity.

A2, B2 Hydrographic station data, provided by E. Hashimoto
(NORDA 321), down to 500 meters d, fines a BT that is
merged with the historical data.

I h~e results from these cases between ICAPS and SIMAS, though indicative, only
represent the data for these two stations.

I. Cases AO and BO reflect the use of Wilson's equrtion (ICAPS) and
Leroy's equation (SIMAS) in the generation of sound speeds. B0 is the
"worst" case and shows a difference of 0.3 ft/sec at the surface and
becomes -0.6 ft/sec at the bottom of the profile (18144 ft.). This is
within the relative accuracy of the models. Though both cases suggest
that below approximately 13,000 ft the two methods may begin to
slightly diverge.

2. Analysis of Wilson's equation shows that, down to the 500 meters, the
approximation of the change irn velocity, V, with respect to salinity, S
is given by

dV 1.398+(3.38)10- 3(S.35)_(1 1 )O-2TdF -

for T = temperature.

Similarly, Leroy's equation yields

dV =-0.0l(T-I8)+l.2

Thus, for sal.nities 30-40 PPT and temperatures 0-300 C

AV = 1.4 in/sec for AS=IPPT

So that, for AS =0.IPPT, the velocity can change at most 0.14 m/sec
(Yz ft/sec).

D-31

II



Cases Al and BI agree with this near-surface analysis. The largest
salinity difference between cases AO, BO and Al, BI is at 500 meters,
and shopwn in the table below.

ICAPS SIMAS

aS AV AV

A 0.14 PPT 0.6 ft/sec 0.5 ft/sec

B 0.48 PPT 2 ft/sec 2 ft/sec

3. Cases A2 and B2 shows the ICAPS and SIMAS merging resu'lts. Either
method produces accoustica.ly similar proiles with the layer depths at
the surface. The bottom (lower part) of the BT temperatures are
within 0.1 0 C, so excellent agreement is expected. The following
tables present the profile features.

A2 ICAPS SIMAS

surface velocity 4958.1 ft/sec 4956.3 ft/sec AV=1.8*

6562.0 ft 6562.0 ft
deep sound channel -4922.5 ft/sec 4922.7 ft/sec

ICAPS BT @ 984 ft = 4930.8
SIMAS Histnrical @ 1000 it = 4929.5

1.3

B2 ICAPS SIMAS

surface velocity 5065.7 ft/sec 5063.2 ft/sec. AV=2.5*

3927.2 ft 3937.2 ft/sec.
deep sound channel

4896 7 ft/sec 4896.9 ft/sec.

ICAPS BT @ 984 ft = 4991.5
SIMAS Historical @ 1000 ft =4990.4 LS=.I

1.1

*The difference in AV is probably due to the SIMAS profile shift determined
at 1000 feet.
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