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ABSTRACT 

This report compares the "on-board" vertical sound speed (SS) profiles from 

the SIMAS and ICAPS Environmental Data Bases with High Quality measured 

CTD and STD Data   for seventeen different geographic locations. 

The purpose of this study, using identical values of measured temperatures 

(from CTD and STD sensors) as "on-board" input BT observations, was to 

compare the resulting predicted SIMAS and ICAPS sound speed profiles with 

"assumed oceanography" (CTD and STD measured observations). ' 
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I.        INTRODUCTION 

The SIMAS (Sonar In-situ Mode Assessment System) and ICAPS (Integrated 

Command Anti-submarine warfare Prediction System) programs address dif- 

ferent system applications but are similar in that each has been developed for 

use as an "on-board" prediction system. It is known that SIMAS and ICAPS do 

not employ identical environmental data bases. The extent to which these data 

bases differ is being addressed in a separate study. The purpose of this 

particular study was to: 

• compare predicted SIMAS and ICAPS vertical sound speed profiles 

with measured in-situ CTD (Continuous-Temperature-Depth) or STD 

(Salinity-Temperature-Depth) data. 

• present, whenever possible, similarities or dissimilarities between the 

predicted SIMAS and the predicted ICAPS sound speed profiles with, 

measured CTD and STD data. 

• discuss the implications of these similarities and dissimilarities. 

• compare the "goodness" of the predicted SIMAS and ICAPS to the 

"Assumed Oceanography". 

Since this study was of limited scope it focused entirely on vertical sound 

speed profile comparisons. Reliable and processed CTD or STD data available at 

seventeen different geographic locations were used in this study as the "Assumed 

Oceanography". Figure 1 presents the geographical locations for the compar- 

isons. 

In an earlier study entitled, "Comparison of the ICAPS and SIMAS Historical 

Environmental Data Bases" by E. Hashimoto, NORDA 321, FY-79 APP Task II 

Report, dated 28 September 1979, the author compared predicted vertical sound 

speed profiles from the SIMAS and ICAPS environmental data bases using XBT 

(expendable bathythermograph) data as input. It also presented "significant" 

differences found between the two environmental data bases. That report, which 

presents the selection of appropriate SIMAS and ICAPS historical sound speed 

profile, is being published as a NORDA Technical Memo y/66 titled, "Comparisons 

of Historical and in-situ Vertical Sound Speed Profiles from the SIMAS and 

ICAPS Environmental Data Bases". 



In the present study, predicted SIMAS and ICAPS vertical sound speed 

profiles using CTD or STD temperature data as in-situ input are compared to 

sound speed profiles calculated using Wilson's equation. 

Footnote; Comparison of bottom loss provinces and bottom loss versus grazing 
angle curves used by SIMAS and ICAPS were also conducted by the author. At 17 
sites, ICAPS and SIMAS results were compared; bottom loss provinces were 
compared in the Mediterranean Sea. The results of this study are contained in 
NORDA Technical Note No. 71. 



"•       APPROACH USED IN STUDY 

The approach used in this study was to obtain and establish a set of test 

case profiles using measured ocean environmental data with which the predicted 

SI MAS and ICAPS sound speed profiles could both be compared. The test case 

profile data are from reliable CTD and STD observations. The CTD and STD 

observations are considered in this study as being the "assumed" or real 

oceanography. CTD and STD test cases were selected so as to avoid biasing the 

results towards any given system. The selections were made on the reliability 

(author's confidence in the observations) and availability (accessible in appro- 

priate format to impact this study) of CTD and STD data. 

Both CTD and STD probes have an accurate temperature sensor. The STD 

also measures salinity. The values of temperature from both sensors are 

recorded during the observation period. The literature generally states that the 

relative accuracy of the CTD is approximately - 0.005 C for temperature. The 

STD has a relative temperature accuracy of - 0.02°C, and a relative salinity 

accuracy of - 0.02 parts per thousand. , 

Identical values (measured) of temperature from either the CTD or STD 

were used as input data for SIMAS and ICAPS sound speed calculation and 

treated as if the values were those taken by in-situ XBTs. Vertical sound speed 

profiles were derived from each system. The SIMAS and ICAPS predicted sound 

speed profiles were plotted along with the computed sound speed profiles from 

either the CTD or STD observations. The intent for such plots was to illustrate 

the similarity between the predicted SIMAS or predicted ICAPS vertical sound 

speed profiles to "assumed oceanography". 

The designations used and the locations of the in-situ test cases are 

tabulated in Table I. The sources for the CTD and STD test cases are identified 

in Table II. 



III.     COMPARISONS 

In this section the results of the various comparisons are presented along 

with supporting information. In the simulated comparisons of predicted SIM AS 

and ICAPS sound speed profiles to "assumed oceanography", similarities and 

dissimilarities were found. 

In some cases, similiarities and dissimilarities appear to be, more or less, 

consistent or reoccurring. In other cases, they appear unique in their occurrence. 

Presented, are the generalized similarities and major dissimilarities found when 

comparing the predicted SIM AS and ICAPS profiles with the assumed ocean- 

ography. The similarities and dissimilarities are indicated in the appropriate 

sections to follow. 

• All temperature and salinity data from CTD and STD units were sent 

to the Naval Underwater Systems Center (NUSC), New London, CT 

and to the Naval Oceanographic Office (NOO), for SIMAS and ICAPS 

processing, respectively. 

• Results were returned to NORDA where they were plotted. 

• The accuracy and correctness of all plots were triple checked to 

eliminate possible errors which may have resulted from reading 

(interpreting) the data sheets, key punching, unit conversion, or from 

plotting of incorrect data files. 

• All profiles were generated by personnel at NUSC (for SIMAS) and 

NOO (for ICAPS). 

• All "on-board" input data into SIMAS and ICAPS were identical in- 

situ temperature profiles recorded by the CTD and STD temperature 

sensors. 

• Quantitative comparisons for similarity and/or dissimilarities in 

sound speeds were conducted for values: 

SS, at the surface (Table III) 

S^, at the layer (SSL) (Table IV) 

^, at 1000 feet (SSIOOO) (Table V) 

SS, at the sound channel axis (SSCA) (Table VI) 



•        Quantitative comparisons for similarity and or dissimilarities in depth 

(D) were conducted for values: 
■Jr.- 

A 

D, at the layer (in feet) (DLD) (Table VII) 

D, at the depth of the sound channel axis (in feet) (DSCA) (Table VIII) 

Figures 2 through 18 contain comparisons of vertical sound speed profiles 

which were predicted from the SI MAS (dashed lines), and ICAPS (dotted lines) 

environmental data bases, and measured by in-situ CTD/STD (both as solid lines) 

observations. 

Tables (IX), (X), (XI), (XII), (XIII), and (XIV) present qualitative differences 

in predicted sound speeds at the surface, at the layer, at 1000 feet, at the 

channel axis, in the depth of the layer and the channel axis, respectively. Table 

(XV) contains the numerical values of sound speeds computed from CTD and STD 

sensors. Table (XVI) contains the numerical values of sound speed computed 

from SIM AS. Table (XVII) contains the numerical values of sound speed 

computed from ICAPS. 



IV.     SUMMARY OF THE COMPARISONS 

As stated in the introduction, the purpose of this study was to compare the 

predicted SIMAS and ICAPS sound speed profiles with (actual) CTD or STD data 

(considered as the "assumed oceanography"), present similarities or dissimi- 

larities, and to discuss any implication of such similarities or dissimilarities for 

certain test cases. 

Tabulations of the quantitative differences for SS at the surface, at the 

layer, at 1000 feet, at the deep sound channel axis are presented on tables III 

through VIII. There were certain similarities and dissimilarities which appear 

more frequently than others. Tables IX through XIV are presented in an attempt 

to qualitatively simplify these similarities and dissimilarities. Comparisons for 

SIMAS, ICAPS and the "assumed oceanography" have been made of the values in 

sound speed (in ft/sec) at the surface, depth of the layer, at 1000 feet, and at the 

deep sound channel axis. Comparisons are made between the 'CAPS and SIMAS 

predicted results with measured sound speeds from CTD or sound speed calcula- 

tions using Wilson's equation from STD measurements. A brief summary of these 

tables (IX) through (XIV) are as follows: 

For Sound Speed Profile Comparison In Sound Speeds 

•        at the surface (17 test comparisons): 

"none to slight" differences; 
ICAPS = If cases 
SIMAS = 2 cases 

"1 f/s<SS<7 f/s" differences: 
ICAPS = 3 cases 
SIMAS = 7 cases 

"7 f/s< sS* <20 f/s" differences; 
ICAPS = 0 ca"ses 
SIMAS = 6 cases 

"20f/s<SS**<f0f/s" 
ICAPS = 0 cases 
SIMAS - 2 cases 



at the layer, (SSL) (I'f test case comparisons) 

ll^none to slight" differences; 
ICAPS = l^f cases 
SIMAS = 2 cases 

"1 f/s <SSL    f/s" differences; 
ICAPS = 3 cases" 
SIMAS = 7 cases 

'V f/s < SSL* <20 f/s" differences; 
"iCAPS = 0 cases 

SIMAS = 6 cases 

"20 i/sKSSL**< ijQ f/s" differences; 
ICAPS = 0 cales 
SIMAS = 2 cases • 

in sound speeds at the channel axis out of 17 test cases: 

"none to slight" differences: 
ICAPS = 
SIMAS = 

3 cases 
0 cases 

"1 f/s< SSCA< 3 f/s" differences: 
ICAPS = 
SIMAS = 

^ cases 
2 cases 

"3f/s<SSCA^ ̂ < 7 f/s" differences; 
ICAPS = 
SIMAS = 

2 cases 
5 cases 

"7 f/s <SSCA** < 12 f/s" differences 
ICAPS = 
SIMAS = 

■ 5 cases 
if cases 

"12 f/s <SSCA*** <20 f/s" differences: 
ICAPS = 
SIMAS = 

: 0 cases 
= 0 cases 

"20 f/s< SSCA****" differences: 
ICAPS = 0 cases 
SIMAS = 3 cases 

in sound speeds at 1000 feet out of 17 test cases: 

'^none to slight" differences; 
ICAPS = 10 cases 
SIMAS = 0 cases 



In Depth 

"1 f/s<SS1000<f/s" differences; 
ICAPS = 5 cases 
SIM AS = 7 cases 

"6 f/s <SS1000*< 12 f/s" differences; 
ICAPS = 2 cases 
SI MAS - 3 cases 

"12 f/s<SSlOOP** <20 f/s" differences; 
ICAPS'= 0 cases 
SIM AS - k cases 

"20 f/s< SSIOOO*** <75 f/s" differences; 
ICAPS~= 0 cases 
SIM AS = 0 cases 

"73 f/s < SSI OOP**** < 100 f/s" differences; 
ICAPS = 0 cases 
SIM AS = 2 cases 

"100 f/s <SS 1000****-^" differences; 
ICAPS = 0 cases 
SIMAS = 1 case 

in the depth of the layer out of 17 cases: 

"none to slight" differences; 
ICAPS = 3 cases 

.-    SIMAS = 3 cases 

"2 feet<DLD <30 feet" differences; 
ICAPS = 9 cases 
SIMAS = 8 cases 

"30 feet<DLD*<90 feet" differences; 
ICAPS = 3 cases 
SIMAS = 'f cases 

"90 feet<DLD** <130 feet" differences; 
ICAPS = 1 case 
SIMAS = 0 cases 

"150 feet<DLD***<230 feet" differences; 
ICAPS = 1 case 
SIMAS = 0 cases 



"250 feet<DLD****" differences; 
ICAPS = 0 cases 
SI MAS = 2 cases 

in the depth of the primary sound channei axis, out of l^ test cases: 

"iess than 300 feet" differences: 
ICAPS 
SIMAS 

7 cases 
6 cases 

"300 feet <DSCA* < 600 feet" differences; 
ICAPS = 3 cases 
SIMAS - 2 cases 

"600 feet < DSC A** < 1200 feet" differences: 
ICAPS 
SIMAS 

'f cases 
2 cases 

"1200 feet< DSCA***<2000 feet" differences: 
ICAPS = 0 cases 
SIMAS = 3 cases 

"2000 feet < DSC A****" differences: 
ICAPS 
SIMAS 

0 cases 
1 case 

ICAPS utilized the CTD/STD input temperature data above 1000 feet 

more than SIMAS. 

The "rejection" of in-situ temperature information in SIMAS is 

clearly too restrictive. The consequent use of archival information 

results in large discrepancies with CTD/STD results. 



^-       CO^NCLUSIONS 

In the previous study (NORDA TN No. 66) which compared the predicted 

SIMAS and ICAPS Historical and INSITU vertical sound speed profiles as well as 

presented "significant" differences, there were no comparisons made with real 

INSITU measurements. In this study, this has been conducted to test for 

"goodness" and the results are presented. 

Upon review of the comparison plots and the tables of similarities and 

dissimilarities, it is clear that ICAPS demonstrates a noteable superiority to 

SIMAS in its ability to predict measured sound speed from an "XBT" obtained 

from CTD or STD data. This does not imply, however, that ICAPS does not need 

improvement as will be discussed under recommendations. 

The authors conclusions based on tables (III through VIII) and (IX through 

XIV) are as follows: 

• "Assumed oceanography" was reproduced more closer by ICAPS. 

• Sound  speeds   at  the  surface  were  reproduced more closer  in  the 

North Atlantic and North Pacific Oceans by ICAPS. 

ICAPS reflects a significantly larger quantity (1^ out of 17) of cases 

where the values of sound speeds at the surface agree (<1 f/s) closely with 

the CTD/STD observations than SIMAS (2 out of 17). 

Where ICAPS has zero cases, SIMAS showed 8 out of 17 cases where 

the values of sound speed at the surface differ between either 7 to 20 f/s, 

or 20 to ^0 f/s. 

• Sound speeds at the layer were reproduced more closer in the North 

Atlantic, North Pacific and Indian Oceans by ICAPS. 

ICAPS reflects a significantly larger quantity (1^ out of 17) of cases 

where the values of sound speeds at the layer agree «1 f/s) closely with 

the CTD/STD observations than SIMAS (2 out of 17). 

Where ICAPS has zero cases, SIMAS showed 8 out of 17 cases where 

the values of sound speed at the layer differ between either 7 to 20 f/s, or 

20 to W f/s. 

* 10 



• Sound speeds at 1000 feet were reproduced more closer in the North 

Atlantic Ocean by ICAPS. 

ICAPS reflects a significantly larger quantity (10 out of 17) of cases 

where the values of sound speeds at 1000 feet agree « If/s) closer with the 

CTD/STD observations than SIMAS (0 out of 17). SIMAS showed 7 cases to 

be greater than 12 f/s at 1000 feet of which 3 of this 7 are greater than 75 

f/s. ICAPS on the other hand shows all of its values at 1000 feet not 

exceeding 12 f/s. 

• Neither ICAPS nor SIMAS were impressive in their handling of sound 

speeds at the sound channel axis. 

ICAPS showed that in 9 out of 17 cases, the values of sound speed at 

the axis were< 7 f/s and SIMAS showed 7 out of 17 were < 7 f/s. SIMAS 

showed 3 cases to be< 20 f/s at the channel axis, and ICAPS had none. 

• Neither ICAPS nor SIMAS were impressive in their handling of the 

depth of the layer. 

ICAPS showed the depth of the layers to differ between 2 to 30 feet 

in 9 out of 17 cases and SIMAS shows the depth of the layers to differ 

between 2 to 30 feet in 8 out of 17 cases. 

• Neither ICAPS nor SIMAS were impressive in their handling of the 

depth of the sound channel axis. 

ICAPS showed the depth of the sound channel axis to differ between 

0 - 300 feet in 7 out of 1^ cases, and SIMAS showed it in 6 out of 14 cases. 

ICAPS showed the depth of the sound channel axis to differ by greater than 

600 feet in 4 out of 14 cases and SIMAS showed it in 6 out of 14 cases. 

11 
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FIGURES  2-18 

- Plots of derived SIM AS, derived ICAPS 
vertical sound speed profile comparisons 
with CTD or STD observations. 

13 



Sound Speed (in Ft/Sec) 

o 
ro 
-a 
r+ 

-h 

O 
in 

ea s 

o 

Legend: 

FIGURE  2 

37°  00'N 

018°  OO'W 

CTD 

I CAPS 

SI MAS 

FEB 

U 



Sound Speed (in Ft/Sec) 

■a 

S 

36°00'N 
FEB 

FIGURE  3 019''00'W 

15 



Sound Speed (in Ft/Sec) 

19 

o 
CD 

3 

-h 

6> 
S 

g 
ea 

s 
s 

tn s s s 

vj 
S 

ea 

s 
o 
s 
ea 

s s 

S 

s 

s s s 

ea 

s s 
> o 
C9 
M 

^       1 
\     1 

Legend: 

A03 

CTD 

I CAPS 

SI MAS 

FIGURE  4 

35 22.7'N 

035°4.7'W 
JUNE 

16 



Sound Speed (in Ft/Secj 

s 

a 
-a 

S 

s 
M 
S s s 

s s 

a 
ea 
s 
s 

CO 

s 
ca 

o 
s 
ea 
G 

s 
(9 s 
C9 

ts 
S 

in 
ca 
ea 
Ea 

Kl  ' 

o < 

\ 

\ A04 

Legend: 

35°12.4' 

CTD 

I CAPS 

SI MAS 

i 
JULY 

FIGURE 5 054''59'W 

17 



Sound Soeed (in Ft/Sec) 

^ 

o 
-o 

3 

-h 

S 
s 
s 

s 
s 

s 

en 
s 

s 

CI 

s 
s 

»j 
s 
a 
tsa 

CO 
s 
s 
s 

o 

(9 

cs 

IS 

K) 
19 
63 
B 

M 
S 

es 

s 

§ 

o 

v\ 
s 
s 

> 
o 

I 

9i 

 __    y 

u 

/ \ 

A05 

Legend: 

CTD 

I CAPS 

SI MAS 

FIGURE 6 

30 24.6' 

071°57.8W 

SEPT 

18 



Sound Speed (in Ft/Sec) 

a 
in a 

o 
CD 
-a 

S 

s 

g 

M 
S 
ea 
s 

s 
s 
s 

o 
s 
(9 
ea 

s 
s 
Ea 

o 
s 

8 
s 

C9 

S 

s 
a 
tn 

FIGURE  7 

s 

W 

% 

^\ 

\ 
\ 

s 
en 

in 
> 
o 

I 

s 

A06 

Legend: 

30''25.6 

071°57'W 

CTD 

I CAPS 

SI MAS 

i 
SEPT 

19 



Sound Speed (in Ft/Sec) 

CD O 00 
N) tn vj 
C1 s tn 

S 
2 

^ tfi tn in o 
D s s (9 
vj s i\) in 
tn s U1 s 

S 
S s 

a 
-a 

CO 

s s 
s 

s 

o a 

FIGURE   8 

Legend: 

POl 

43°00'N 

158°02'W 

CTD 

ICAPS 

SI MAS 

SEPT 

20 



M 

O 
fD 
-o 

3 

TI 

S 
ea 

ea 

C5 s 

s s a s 

s 
63 

i 
S9 

% s 
OB 

Sound Speed (in Ft/Sec) 

i     Si S 

FIGURE  9 

\ 

\ 

I 
4 

tn tn 
St 

\ 
P02 

Legend: 

35°59'N 

158°00'W 

CTD 

I CAPS 

SI MAS 

OCT 

o 

21 



Sound Speed (in Ft/Sec) 

o 
-a 

-n 

ca 
es 
s 
s 

IS 
i 
(a 

s 

cs 
es 
s 

D 

(B 0^ SI 
s 

P03 

Legend: 

CTD 

ICAPS 

■—  SIMAS 

FIGURE  10 
154°0TE 

APRIL 

s 

22 



CO 
es 
B 

es 

eg 

G 

Sound Speed (in Ft/Sec) 

FIGURE  11 

\ 

S 

Legend: 

P04 

33°18' 

CTD 

I CAPS 

SI MAS 

APRIL 
15r03'E 

23 



s 

o 
ft) 

s s s 

a 
cs 
ea 

a 
s s 

s s 

Q 
S 
S 

s 
S 

s 
Sound Speed (in Ft/Sec) 

tn 
o 
(/I 

s; o 
Si 

FIGURE   12 

•A 

w 

m 

P05 

Legend: 

36''40'N 

154°00'E 

CTD 

ICAPS 

SIMAS 

APRIL 

24 



Sound Speed (in Ft/Sec) 

in s s s 
M U» >J 
Wl s 01 

a 
-a 
rt- 

FIGURE 13 

Legend: 

STD 

I CAPS 

SIMAS 

35^00'N 
MARCH 

130''1.4'W 

25 



Sound Speed (in Ft/Sec) 

Si o 
m S s o in in s 

in 
CB 

Legend: 

STD 

ICAPS 

SI MAS 

FIGURE   14 

SS^'OO'N 

137°59'W    f^ARCH 

3 

26 



Sound Speed (in Ft/Sec) 

» 
CD 

tfl 

^ J. ^ A «n in in o 
in s s 

« S s «n B «n s s 

o 

P08 

34°56.5' 

FIGURE  15 APRIL 
147^59.4'W 

27 



03 

o 

Sound Speed (in Ft/Sec) 

s 
CD 

CD 
s o c 

NJ in 
Wl s tn 

FIGURE   16 

in in m e» ea s s M in 
CB m CB 

Legend: 

STD 

ICAPS 

SI MAS 

35°12.2' 

APRIL 

s 
C3 

147"0.3'E 

28 



Sound Speed (in Ft/Sec) 

1 
A Jk. ^ in 

(0 o s 
IS^' in VI s 
(II ea in ea 

o 
ft) 

■a 
(-+ 
3- 

Tl 
r+ 

a 
s s 

(9 

es 
(9 

01 

§ 
Legend: 

,0 

FIGURE  17 

34^58.2'N 

146°01'E 

STD 

I CAPS 

SI MAS 

I 
APRIL 

in 
es 

in 
■t) o 

POlO 

29 



Sound Speed (in Ft/Sec) 

CD 

03 

a 
-a 

s 
ea 
s 
ca 

ta 
cs 
IS 

s s s 

01 s 

FIGURE  18 

s 
s 

in 

i 

..--'J / 

" 

IS 

g 
1                 ~\^ 

/ O 

s 
B     

ft 

y / 

a 
B3 
s 
ea   (l 
CD 
CS 
St 
S>     V. 

\ 

s 

> 

Legend: 

4°49'N 

CTD 

I CAPS 

SIMAS 

MARCH 

101 

0530o2'E 

30 



TABLE (I) DESIGNATORS & LOCATIONS OF SELECTED SITES  "' 
FOR SIMAS, ICAPS AND CTD/STD COMPARISONS 

North Paeif1c Ocean                .  , \, a.u 
-— ~ Latitude Longitude Month 

POl ~4?WF 158^'02'W (September) 

P02 35°59'N 158°00'W (October) 

P03 27°20'N 154°01'E (April) 

P04 33°18'N 154°03'E (April) 

P05 ,  36°40'N 154°Q0'E (April)  . 

P06 35°00'N 130°1.4'W (March) 

P07 35°00'N 137°59'W (March) 

P08 34°56.5'N 147°59.4'W (March) 

P09 35°12.2'N 147°0.3'E (April) 

PIO 34°58.2'N 145°01'E (April) 

Indian Ocean 

101 4°49'N      053^02'E    (March) 

North Atlantic Ocean 

AOl 37°00'N 018°00'W (February) 

AQ2 36°00'N 019°00'W (February) 

A03 35°22.7'N 035°4.7'W (June) 

A04 35°12.4'N 054°59.0'W (July) 

A05 30°24.6'N 071°57.8'W (September) 

A05 30°25.6'N 071°57.0'W (September) 
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TABLE (II) 

Sources for the CTD and STD Test Cases 

I. Scripps Institute for Oceanography 

a) CTD 
J. Reid and K. Kenyon POl, P02, P03, P04, P05 

b) STD 
J. Reid and K. Kenyon P06, P07, P08, P09, PIO 

II. Woods Hole Oceanographic Institute 

a) CTD 
M. McCartney A05, A06 

III. Naval Ocean Research and Development Activity 

a) CTD 
H. Perkins and D. Fenner AOl, A02, 101 

IV. Naval Oceanographic Office 

a) CTD 
LCDR L. Danzler  A03, A04 
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TABLE III. Numerical values of SS (in feet/sec) 
differences in SS (in feet/sec) at the surface. 

at the surface, and quantitative 

Point   T 
Idcnti fier 

Point 
Location 

Values of SS (in 
at the surface 

ft/sec) Differences in S? (in ft/sec) 
at the surface 

SI MAS I CAPS Assumed 
Oceanography 

SIMAS-Assumed 
Oceanography 

ICAPS-Assumed 
Oceanography 

AOl 
37°00'N 
0l8°00'W 

1965.95 4955.65 4955.65 10.00 not applicable 

A02 
36°00'N 

019°00'W 
1965.95 4953.68 4953.02 12.93 .65 

N33 
35°22.7'N 

035°4.7'W 
5007.00 5008.14 5008.47 -1.47 -0.33 

A04 
35°12.4'N 
C54'^59'W 

5034.70 5036.03 5037.01 -2.31 -0.98 

A05 
30°24.6'N 
071°57.8'W 

5059.50 5059.65 5060.30 -0.80 -0.65 

A05 30°25.5'N 

071°57'W 

5056.90 5057.35 5057.68 -0.78 -0.33 

POl 
43°00'N 
158°02'W 

4951.84 4954.34 4953.35 -1.51 0.99 

P02 
35°59'M ■ 

i 58- CO' W 
5014.93 5005.19 5002.89 12.04 2.30 

P03 
27°20'N 
154°0TE 

4994.43 4999.61 4998.63 -4.20 0.98 

33"l8'N 4974.94 4945.15 4944.49 30.45 0.66 
P04 154°03'E 

F05 
36°40'M 

154°00'E 
4938.95 4953.35 4952.37 -13.42 .0.98 

P05 
35°00'N 
130°1.4'W 

4927.73 4929 ..40 4930.39 -2.66 -0.99 

P07 
35°00'N 

!3 7°59'W 
4958.44 4949.41 4952.66 5.78 -3.25 

POS .3i°55.5'N 
147°59.4'U 

^972.94 4983.54 4983.40 -10.46 0.14 

P09 35°12.2'N 

147°0.3'E 
4972.94 4979.27 4979.60 -6.65 ■ -0.33 

PIO 
34°58.2'N 
146°01'E 

4972.94 4940.55 4940.10 32.84 0.45 

101 
4°49'N 

053°02'E 
5047.40 5056.70 5055.05 -7.65 1.65 
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TABLE IV. Numerical values of SS (in feet/sec 
differences in SS (in feet/sec) at the layer. 

at the layer, and quantitative 

Point   I Point 
Identifier Location 

AOl 

A02 

A03 

A04 

A05 

A06 

018°00'W 

019"00'W 

35"22.7'N 

35°12.4'N 
054°59'W 

30°24.6'N 
071°57.8'W 

30^25.6'N 

Values of SS (in ft/sec) 
at the laver 

SI HAS 

4967.75 

4965.95 

5008.10 

5035.90 

5060.10 

5059.10 

I CAPS 

4959.91 

495^.99 

5009.1; 

5036.68 

5059.65 

5060.30 

Assumed 
Oceanography 

4959.25 

4954.66 

5009.13 

5037.01 

5050.63 

5059.98 

Differences in s5 (in ft/sec) 
at the layer 

SIP.AS-Assumed 
Oceanography 

3.49 

11.29 

-1.03 

-1.11 

.53 

ICAPS-Assumed 
Oceanography 

.65 

.33 

.33 

.98 

.32 

POl 

P(32 

P03 

P04 

P05 

P06 

P07 

P08 

P09 

P10 

101 

158°02'W 

ISS'OO'W 

27°20'N 
154°01'E 

154^03'E 

154"00'E 

130''1.4'W 

13 7"59'W 

-34°56.5'N 
147°59.4'W 

35  12.2'N 

147°0.3'E 

34"58.2'N 
146°01'E 

053^02'E 

4952.14 

5015.32 

4994.43 

4975.92 

4939.25 

4930.02 

4964.05 

^972.9^ 

4972.94 

4973.04 

5047.40 

4954.34 

5005.52 

4999.61 

4945.48 

4953.35 

4932.03 

4958.93 

4984.19 

4976.97 

4940.55 

5056.70 

4954.01 

5003. 

4998.63 

4945.48 

4952.37 

4932.85 

4962.44 

4983. 

4979.83 

4940.59 

5055.71 

-1.87 

11.44 

-4.20 

30.44 

-13.12 

-2.83 

1.61 

-10.92 

32.45 

3.31 

.33 

1.64 

.98 

-.82 

-3.51 

.33 

-2.J 

-.04 
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TABLE V. Numerical values of SS ( 
differences in SS (in feet/sec) at 

in feet/sec) at 1000 feet, and quantitative 
1000 feet. 

Point   1 Point Values of SS (in ft/sec) Differences in SS (in ft/sec) 

Identifier Location at 1000 feet at 1000 feet 

31 MAS I CAPS Assumed SIMAS-Assumed ICAPS-Assumed 

Oceanography Oceanography Oceanography 

AOl 
37°00'N 
018°00'W 

4945.94 4936.50 4936.62 9.32 -0.12 

A02 
36°00'N 

019°00'W 
4945.94 4936.49 4935.75 10.19 0.74 

A03 
35''22.7'N 

035°4.7'W 
4960.0 4944.12 4943.80 16.20 0.32 

A04 
35°12.4'N 
054°59'W 

4992.0 4993.96 4994.61 -2.61 -0.65 

A05 
30°24.6'N 
071°57.8'W 

4999.0 5000.40 5000.11 -1.11 0.29 

A05 30°25.6'N 

071°57'W 
4999.0 5001.46 5001.10 -2.10 0.36 

POl 
43°00'N 
158°02'W 

4855.93 1862.6 4862.38 -5.45 0.22 

P02 
35^59'N ■ 

153'00'W 

4917.95 4901.28 4899.10 18.85 2.18 

P03 
27°20'N 

154'^01'E 

33°18'N 
154°03'E 

4955.94 4959.81 4959.24 -3.30 0.57 

P04 4971.20 1889.64 4886.54 84.66 3.10 

P05 
36°40'M 

154°00'E 
4886.95 4909.85 4906.91 -19.96 ■2.94 

P06 
35°00'N 

130°1.4'W 
4864.93 4870.33 4871.22 -6.29 -0.89 

P07 
35°00'N 

13 7°59'W 
4889.93 488^.20 4884.96 4.97 -0.76 

P08 .34°55.5'N 
147 59.4'H 

4969.62 4954.44 4953.18 16.44 1.26 

P09 35°12.2'N 

147°0.3'E 
4969.61 4873.60 4880.59 89.02 -6.99 

PIO 
34°58.2'N 4969.73 4856.26 4853.29 116.44 2.97 
146°01'E 

101 
4°49'N 

053°02'E 
4928.0 4937.12 4929.55 -1.55 7.57 
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TABLE VI. Numerical values of SS (in feet/sec) at the channel axis, quantitative 
differences in SS (in feet/sec) at the channel axis. 

Point   I Point 
Identifier Location 

AOl 

A02 

A03 

A04 

A05 

A06 

POl 

P02 

P03 

P04 

P05 

P06 

P07 

P08 

P09 

PIO 

101 

018°00'W 

019"00'W 

35"22.7'N 

035°4.7'W 

35°12.4'N 
054°59'VI 

30''24.6'N 
071^57.8'W 

30"25.6'N 

071°57'W 

Values of SS (in ft/sec) 
at the channel axis 

SI MAS 

ISS^^OZ'W 

ISS'OO'W 

27°20'N 
154°01'E 

33"18'N 
I54°03'E 

36°40'M 

154°00'E 

130"1.4'W 

I37°59'W 

.34"55.5'N 
147°59.4'W 

36 12.2'N 

147°0.3'E 

4925.94 

4926.94 

4915.00 

4888.00 

4891.00 

4891.00 

I CAPS 

not 

4853.95 

4861.95 

4864.93 

4847.94 

4851.94 

4849.94 

4864.93 

4864.93 

34 68.2'N 
146°01'E 

4°49'N 
053°02'E 

4924.15 

4924.15 

4902.83 

4888.39 

4899.55 

4899.22 

Assumed 
Oceanography 

4917.92 

4916.28 

not applicable 

not applicable 

4895.94 

4896.92 

applicaile 

4864.93 

4902.00 

4861.49 

4859.52 

4844.43 

4853.29 

4853.61 

357.f 

4845.09 

4840.82 

4835.24 

4905.78 

4849.68 

4856.89 

4844.76 

4851.32 

4854.34 

4848.82 

4855.98 

4838.43 

4835.31 

4894.30 

Differences in SS (in ft/sec) 
at the channel axis  

ICAPS-Assumed 
 Oceanography 

SIMAS-Assumed 
Oceanography 

9.02 

10.66 

not applicable 

not applicable 

-4.94 

-5.92 

not applicable 

4.27 

5.06 

20.17 

-3.38 

-2.40 

1.12 

8.95 

26.50 

29.62 

7.70 

6.23 

7.87 

not applicable 

not applicable 

3.61 

2.30 

not applicable 

11.81 

2.63 

-.33 

1.97 

-.73 

9.06 

-10.89 

2.39 

.07 

11.18 
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TABLE VII. Numerical values of layer depth (in 
in the depths of the layer (in feet). 

feet), quantitative differences 

Point   I Point 
Identifier Location 

A02 

A03 

A04 

ACS 

S06 

018°00'W 

oig^'oo'H 

35"22.7'N 

035°4.7'M 

35 12.4'N 
054 59'W 

30"24.6'N 
071°57.8'W 

30"25.6'N 

071°57'W 

Values of the layer depth 
(in ft)   

SI MAS 

108.30 

65.90 

24.6 

36.10 

88.60 

I CAPS 

337.92 

154.20 

65.62 

36.09 

65.62 

.58 

Assumed 
Oceanography 

367.45 

387.13 

65.62 

32.81 

88.58 

Differences in layer deoth 
(in ft)  

SIMAS-Assumed 
Oceanography 

-259.15 

-387.13 

.28 

24.60 

3.29 

.02 

ICAPS-Assumed 
Oceanography 

-29.53 

-232.93 

36.09 

32.81 

POl 

P02 

P03 

PD4 

PCS 

P06 

Fu7 

=03 

F09 

PIO 

101 

43°00'N 
158°a2'W 

35°S9'N 

ISS'OO'W 

27°20'N 
154°01'E 

33°18'N 
1S4°03'E 

154"00'E 

15 7°59'W 

-3a°56.S'N 
147°59.4'V; 

35"l2.2'N 

147°0.3'E 

34"58.2'N 
146°01'E 

053"02'E 

78.71 

78.71 

0.0 

59.09 

19.68 

205.71 

401.90 

2.0 

70.90 

127.95 

0.0 

78.74 

0.0 

206.69 

367.45 

36.09 

36.09 

68.90 

3.58 

3.42 

0.0 

49.21 

98.42 

225.57 

368.11 

37.73 

13.12 

39.37 

9.84 

-9.87 

-19.71 

-78.74 

-19.86 

33.79 

-35.73 

-13.12 

31.53 

-9.84 

-88.58 

29.53 

29.53 

-98.42 

-18.8 

.66 

-1.54 

22.97 

29.53 

-9.84 
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TABLE VIII. Numerical values of the channel axis depth (in feet), quantitative 
differences in the depths of the channel axis (in feet). 

Point   I Point 
Identifier Location 

AOl 

A02 

A03 

A04 

A05 

A06 

POl 

P02 

F03 

?0i 

PCS 

P05 

=07 

F09 

PIO 

101 

37°00'N 
018°00'W 

019"00'W 

35"22.7'N 

035°4.7'W 

35"l2.4'N 
054°59'H 

07r57.8'W 

30"?5.6'N 

071°57'H 

Values of the channel axis depth 
(in ft)   

SIMAS 

43 OO'M 
158°02'W 

35°59'N 

1 58° CO' W 

27°20'M 
154°01'E 

154^03'E 

36°'10'M 

!30"l.4'H 

35°00'M 

.3C'-'5o.5'li 

35 12.2'N 

147°0.3'E 

34"58.2'N 
146°01'E 

053"02'E 

6999.91 

6999.91 

5000.00 

4000.00 

4500.00 

4500.00 

I CAPS 

not 

2749.97 

3499.96 

3999.95 

2499.97 

2374.97 

2249.97 

3999.95 

3999.95 

3999.95 

5000.00 

6561.60 

6561.60 

4429.03 

3936.96 

3936.96 

3936.96 

Assumed 
Oceanography 

5721.71 

5600.32 

hot applicable 

not applicable 

4268.32 

4248.64 

applicab 

2624.64 

3280.30 

2524.64 

2624.64 

1968.48 

1968.48 

3280.80 

1968.48 

1968.48 

4921.20 

le 

Differences in the channel 
 axis (in ft) depth  

SIHAS-Assumed 
Oceanography 

2618.08 

3257.83 

2145.64 

2627.92 

2059.36 

2060.01 

3058.03 

2089.87 

1712.91 

5800.78 

438.31 

1399.58 

not applicable 

not applicable 

231.68 

251.36 

not applicable 

131. 

242.13 

1854.31 

-127.95 

315.61 

189.95 

941.92 

1910.08 

2287.04 

-800.78 

ICAPS-Assuir.ed 
OceanooraDhy 

839.89 

961.28 

not applicable 

not applicable 

-331.36 

-311.( 

not applicable 

6.56 

22.97 

479.00 

. -3.28 

-90. 

-91.53 

941.92 

-121.39 

255.57 

-879. 
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TABLE (IX ) 

Qualitative Differences in SS 
at the surface 

LEGEND: sliqht<J f/s 
1 f/s< SS< 7 f/s 
7 f/s< S^^< 20 f/s 

20 f/s< SS*^-< 40 f/s 

Differences in SS at 
the surfa^ce 

SITE (ID) SIMAS I CAPS 

AOl SS* none 

A02 SS* slight 

A03 SS slight 

A04 SS slight 

A05 slight slight 

A06 • slight slight 

POl s-s slight 

P02 S* S^ 

P03 S^ slight 

P04 ^** slight 

P05 ^* slight 

P06 SS slight 

P07 ^ SS 

•■P08 ^* siight 

P09 SS slight 

PIO s5** slight 

101 SS* SS 
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TABLE ( X ) 

Qualitative Differences in SS at 
the layer 

LEGEND: sliQht< i f/s 
1 f/s< SSL< 7 f/s 
7 f/s<SSL^-< 20 f/s 

20 f/s< SSL*-< 40 f/s 

Differences in SS at 
the layei^ 

SITE (ID) 
SI MAS I CAPS 

AOl SSL* slight 

A02 SSL* slight 

A03 SSL none 

A04 SSL slight 

A05 siight slight 

A06 . siight slight 

POl SSL slight 

P02 SSL* SSL 

P03 SSL slight 

P04 SSL** none 

P05 SSL* slight 

P06 SSL siight 

P07 SSL SSL 

P08 SSL* slight 

P09 SSL SSL 

PIO SSL** slight 

101 SSL* slight 
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TABLE (XI ) 

Qualitative Differences in SS 
at 1000 feet 

Differences 
the 1000' 

in SS at 
"feet 

SITE (ID) 
SIMAS I CAPS 

AOl SSI 000* siight 

A02 SSI 000* slight 

A03 SSI 000** slight 

A04 SSIOOO slight 

A05 SSIOOO slight 

A06 . SSIOOO siight 

POT SSIOOO siight 

P02 SSIOOO** SSIOOO 

P03 SSIOOO slight 

P04 SSIOOO*-^ SSIOOO 

P05 SSIOOO** SSIOOO 

P06 SSIOOO* siight 

P07 SSIOOO slight 

:PO8 SSIOOO** SSIOOO 

P09 SSIOOO*** SSIOOO* 
1 

PIO SSIOOO ** SS1000*x 

101 ^-^ J ooo ■Z'.'Ooo 

LEGEND: sliqht< 1 f/s 
1 f/s< SSIOOO < 6 f/s 
6 f/s< SSIOOO-< 12 f/s 

12 f/s < SSI OOO*--< 20 f/s 
20 f/s< SSI OOO**--< 75 f/s 
75 f/s< SSI 000***'-< 100 f/s 
100 f/s< SSIOOO***** 
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TABLE (xil) 

Qualitative Differences in SS 
at the channel axis 

Differences in SS at 
the chanrrel axis 

SITE (ID) 
SIMAS I CAPS 

AOl SSCA** SSCA*-'- 

A02 SSCA** SSCA** 

A03 — -- 

A04 -- -- 

A05 SSCA* SSCA* 

A06 .SSCA* SSCA* 

POl -- 

P02 SSCA* SSCA** 

P03 SSCA* SSCA 

P04 SSCA**** slight 

P05 SSCA* SSCA 

P06 SSCA slight 

P07 SSCA SSCA** 

.P08 SSCA** SSCA** 

P09 SSCA**** SSCA 
1 

PIO SSCA**** slight 

101 SSCA** SSCA** 

42 

LEGEND:   = no comparison made 
sliaht< 1 f/s 
1  f/s< SSCA< 3 f/s 
3 f/s< SSCA*< 7 f/s 
7 f/s< SSCA**< 12 f/s 

12 f/s< SSCA***<'20 f/s 
20 f/s < SSCA**** 



TABLE (XIII) 

Qualitative Differences in SS 
at the layer depth 

LEGEI.'D:    slinht< 2 ft 
2 ft< DLD< 30 ft 

30 ft< DLD*< 90 ft 
90 ft< DLD**<'150 ft 

150 ft< DLD***<'25C ft 
250 ft< OLD**-'-* 

Differences  in  layer depth 
VIII 1 '-a- 1 

SITE (ID) SII'IAS I CAPS 

AOl QLn-v*** DID 

A02 OLD**** DID*** 

A03 slight none 

A04 DID DID* 

A05 DID DID* 

A05 • siight none 

POl DID DID* 

P02 OLD DID 

P03 none none 

P04 DID OLD 

P05 OLD* DID** 

P05 DID OLD 

P07 DID* DID 

COS DID* OLD 

P09 DID DID 

PIO DID* DID 

101 DID DID 
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TABLE (XIV) 

Qualitative Differences in the depth 
of the channel axis 

LEGEND: 

SITE (ID) 

A 01 

A02 

A03 

A04 

AQ5 

AOc 

POl 

P02 

F03 

PO^ 

P05 

P05 

P07 

P08 

P09 

PIO 

101 

  = no conparisons made 
0 ft< nSCA< ?00 ft 

300 ft< nSCA*< 600 ft 
600 ft< nSCA**< 1200 ft 

1200 ft< DSCA***< 2000 ft 
2000 ft< DSCA**** 

Differences in the 
depth of jound channel axis (in feet) 

SI MAS 

DSCA^ 

DSCA^ 

DSCA 

DSCA 

DSCA 

DSCA 

DSCA*** 

DSCA 

DSCA^ 

DSCA 

DSCA^ 

DSCA *** 

DSCA -k-k-k-k 

DSCA ** 

I CAPS 

DSCA ** 

DSCA^ 

DSCA* 

DSCA A*x 

DSCA 

DSCA 

DSCA^ 

DSCA 

DSCA 

DSCA 

DSCA 

DSCA 

DSCA 

■** 

DSCA ** 
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