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INTRODUCTION 

CONGRATS (CONtinuous Gradient RAy Tracing System) is an integrated 
collection of ray tracing programs designed to model acoustic propaga- 
tion and reverberation^'as described in references (a) and (b)."^Al- 
though sound speed data is often obtained from temperature and salinity 
readings at various depths, the fundamental CONGRATS programs, S0990 
and S0991> formerly required a table of velocity versus depth as an 
input. Hence, it was sometimes necessary to convert the empirical data 
into a velocity-depth profile before using the CONGRATS series. CONGRATS 
has now been revised to convert a temperature and salinity profile to a 
velocity profile automatically. Velocity data^Tn the format described 
previously in reference (a),,^is still accepted by the programs. It is 
hoped, however, that the use of the new option will remove the burden 
of some preliminary hand computations from the user. This memorandum 

-wtit contain^ discussion of the metnod used in the conversion of tem- 
perature to velocity, a detailed description of the data necessary to 
implement the conversion, a sample run along with its output, and a 
listing of the revised Subroutine INPUT and the new Subroutine BT. * 

METHOD ' 

Although Wilson's equation is most widely used in the calculation 
of sound speed in water, a simplified formula was progratnmed for the 
CONGRATS series.    According to C. C. Leroy, this formula fits Wilson's 
data with a better accuracy than does Wilson's equation (over a domain 
restricted to areas of operational interest) and approaches Greenspan 

OlStflbUtlon limited to U.S.  Qpv't.  agone^ea  onlr, 

lest and  Evaluation ; ^ ^jg^^*?^ Other  ^qtsobfU 
for this dooument must be refe/red to "'V'? 

täl-^e 

r^w&^^L^x:;_...:.._ ^„^ ^ ̂̂
:"iii..-v,fei^.vyi-i;.y^^,..- 



mmm ~^.,,^r^r,,,,.,V,:h,_t,,milm,am^JS^:A,mw liWfWWWP^ösPW iBWjwij^wwiWpwifiiiwipff1 ■.i-" ■'■ ^i^.Miiiiiwjiipwwiwpiiitwawiiw» 

USL Tech Memo 
No. 2070-U12-69 

and Tschiegg's results for very low salinity water (see reference (c)), 
The formula is presented in Table 1. 

The basic formula, V = V0 + Va , is sufficiently accurate (see 
reference (c)) under the following conditions: depth less than 7,000 
meters, temperature less than 25° Centigrade, and salinity between 30 
and kO  parts per thousand. The remaining three terms are added for 
increased accuracy if the above conditions are not met. If the tem- 
perature is greater than or equal to 25° centigrade, the correction 
term V^ is added; if the depth is greater than 7,000 meters, Vc is 
aided; and if the salinity is less than 30 parts per thousand, Vd is 
added. 

DATA DESCRIPTION 

The input deck of CONGRATS Programs SO99O and S0991, as described 
in reference (a), consists of sets, each of which is an ordered collec- 
tion of standard, eighty-column, punched cards. The conversion of tem- 
perature and salinity data to a velocity profile is implemented by 
substituting a temperature and salinity profile set for the velocity 
profile set. The rest of tL? input deck is unaffected by this change. 
The first card of the temperature and salinity profile set is divided 
into six fields of ten columas each, following the format convention 
set in reference (a). The first field contains the word "THERMAL," 
starting in column 1, and the second contains the word "PROFILE," 
starting in column 11. These two fields identify the temperature and 
salinity profile set. The third field contains either the word 
"CONTINUOUS," in which case the resultant velocity profile is fitted 
with continuous gradients, or the word "CONSTANT," in which case the 
constant gradient curve fitting technique is used. In either case, 
the word must begin in column 21. The last three fields of the 
THERMAL PROFILE card are numeric fields, each of which is read into 
the computer using an F10.5 format. The first numeric field contains 
the number of points in the profile and the second numeric field con- 
tains the latitude in degrees. The third numeric field may contain 
the salinity in parts per thousand, if the salinity is constant through- 
out the profile. If salinity varies vith depth, this field may be left 
blank. 

The second card of the temperature and salinity profile set is the 
units card which uses three fields of ten columns each, starting in 
columns 1, 11 and 21 respectively. The first field contains the units 
of depth, the second contains the units of tenxperature and the third 
indicates the units in which the resultant velocities are to be printed n^ 
and/or plotted. Table 2 of reference (a), together with the following 
additions, is a complete list of acceptable input units, their CONGRATS 
abbreviations, their conversion factors and the resulting program units. 
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Input Units Abbreviation Conversion Factor Result 

Centigrade C 1.00000000 C 

Fahrenheit Fahr 0.55555555 C 

Note: 32 must be subtracted from the number of degrees Fahrenheit 
before multiplication by the conversion factor. 

The cards containing the temperature profile, arranged in ordar 
of increasing depth, follow the units card. These cards use three 
numeric fields, starting in columns 1, 11 and 21, of ten columns each: 
the first field contains the depth, the second contains the temperature, 
and the third contains the salinity. If the salinity is constant as 
a function of depth and the salinity field has been filled on the firrrt 
card of the set, the third field of the profile cards may be left blank. 

The possible choices for indicating the salinity are charted in 
Table 2. If the salinity field on each card of the temperature profile 
and the constant salinity field on the first card of the set are both 
left blank, then the salinity is considered to be zero parts per 
thousand throughout the profile. If the salinity field on each profile 
card is left blank but the constant salinity field on the first card of 
the set contains a positive number, then the salinity is considered 
constant and its value Is the number indicated on the first card. In 
both cases the resultant constant salinity value is printed at each 
depth of the temperature and salinity profile in the computer print- 
out. If a positive value is shown in the third field of one or more 
profile cards, the constant salinity field of the first card is ignored 
and the resultant salinity profile consists entirely of the salinity 
values from the profile cards. It should be noted that a negative 
salinity will cause the program to terminate with an error stop. 

The cards presented in Fig. 1 are 6m example of a temperature and 
salinity profile set. The first card indicates that the resultant 
velocity profile is to be fitted with continuous gradients, that there 
are 19 points in the profile, that the latitude is 39 degrees, and that 
the salinity, which is constant, is 38«2 parts per thousand. The 
second card indicates that depths are in feet, temperatures are in 
degrees Fahrenheit, and that the resultant velocities are to be printed 
in feet per second. The remaining cards contain the depths and tem- 
peratures of the profile. Salinity values are absent from these cards 
because the salinity is constant and indicated on the first card of the 
set. 

An example of a temperature and salinity profile in which salinity 
varies with depth is presented in Fig. 2. The use of the continuous 

' 
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gradient curve fitting technique is requested; there are 10 points in 
the profile, and the latitude is hO0.    The  depth units are feet, the 
temperature units are degrees Fahrenheit, and the velocity units are 
feet per second. Since salinity varies with depth, the profile cards 
indicate temperature and salinity for each depth and the salinity field 
on the first card of the set is left blank. 

If a plot of temperature versus depth and/or salinity versus depth 
is desired, a THERMAL AXES card must be included in the input deck. 
This card contains the words "THERMAL" and "AXES" starting in columns 
1 and 11, respectively. The third field contains the units in which 
the axes are to be plotted. Inches and centimeters are the available 
units. The fourth field, which is numeric, contains the length of the 
depth axis, which is plotted vertically. The numbers in the fifth and 
sixth fields are the lengths of the horizontal temperature and salinity 
axes, respectively. A zero temperature axis length or salinity axis 
length will suppress the temperature versus depth or salinity versus 
depth plot, respectively. Both plots will be suppressed if the depth 
axis length is zero. Figure 3(a) presents a THERMAL AXES card which 
would cause both a temperature and salinity profile to be plotted. The 
depth axis would be 10 inches long in both plots; the temperature axis, 
8 inches long; and the salinity axis, 5 inches long. The card shown 
in Fig. 3(b) would cause only one plot to be drawn. The temperature 
versus depth plot would have a depth axis of 10 inches and a temperature 
axis of 6 inches, and the value of the salinity at the surface would be 
printed at the left of the plot. If the user desires other information 
plotted by the program, the appropriate AXES cards (as described in 
reference (a)) must be added for each type of plot, e.g., for a velocity 
profile plot to be drawn, a VELOCITY AXES card must be added to the 
input deck. 

EXAMPLES 

Two different sample runs have been selected to illustrate the use 
of a temperature and salinity profile in the CONGRATS series. Example 1 
uses the temperature and salinity profile shown in Fig. 1. Figure 4 is 
a listing of the Example 1 run deck. The resultant computer print- 
out (see Fig. 5) shows the temperature and salinity profile with the 
constant salinity value, 38.2 parts per thousand, printed along with 
each depth and temperature of the profile. The latitude, which is 39°, 
is printed below the thermal profile. The velocity profile, which has 
been computed by the program, is listed, folloved by the velocity 
tolerance used to fit the data. The THERMAL AXES card (see Fig. 3(b)) 
listed in Fig. h  causes the temperature-depth profile to be drawn. The 
resultant plot is shoun in Fig. 6. The surface salinity (which in this 
case is the salinity throughout the profile) is printed to the left of 
the temperature profile because the salinity plot has been suppressed. 
The generated velocity-depth profile is plotted in Fig. 7. 
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Example 2 uses the temperature and salinity profile presented in 
Fig. 2.    The input deck (listed in Fig. 8) generates the computer print- 
out shown in Fig.  9 and calls for four plots:    a temperature profile, a 
salinity profile, a velocity profile, and a ray trace  (Figs.  10, 11, 12 
and 13 respectively). 

SUMMARY 

The fundamental CONGRATS programs, SO99O and S0991, have been 
revised to accommodate temperature and salinity data, in addition to 
velocity data, as a function of depth. Velocity data is still an 
acceptable input, leaving the programs entirely compatible with old 
input decks. The ray plotting, eigenray generation and eigenray 
processing functions of the CONGRATS series (as described in refer- 
ences (a) and (b)) have not been affected by the addition of the new 
input set. Subroutine INPUT has been changed in order to read and 
interpret the THERMAL cards and a new subroutine, BT, has been written 
to convert the THERMAL PROFILE into a VELOCITY PROFILE. Baese two 
routines are listed in the appendix. 
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TABLE 1 

FORMULA FOR THE CALCULATION OF SOUND SPEED IN SEA WATER 

COMPLETE    V = V0 + Va + Vb + Vc + Vd 

BASIC V = V0 + Va 

in which 

Term 

V0 = 1U93 + 3(T - 10)  - 6 x 10-3(T - 10)2 

- k x 10-2(T - 18)2 + 1.2(S - 35) 

- 10-2(T - 18)(S - 35) + Z/61 

V    = + lO"1!)2 + 2 x lO-^CT - 18)2 + 1O-1D0/9O 

Vb = 2.6 x 10-UT(T - 5)(T - 25) 

Vc = - 10-3D?(D - 4)(D - 8) 

Vd = 1.5 x 10*3(8 - 35)2(1 - D) 

+ 3 x 10"6^(T - 30)(S - 35) 

Conditions for 
Use of Term 

Always 

where 

V   is the sound speed ±n m/s 

T   is the temperature in 0C 

S   is the salinity in 0/00 

Z   is the depth in   m , and   D = Z/lOOO 

0   is the latitude in degrees 

NOTE:    V0   can also be written: 

V0 = lkk9M - k.36T - 0.01^6 1^ 

+ 1.2(S - 35) - 10-2(T - 18)(S - 35) + Z/6l 

Always 

T > 250C 

Z > 7000 m 

S < 30°/ 00 
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Salinity Field 
on 

Profile Cards 

Salinity Field 
on 

First Card of Set 
Resultant. Salinity 

Zero Zero Constant Zero 

Zero Positive Constant Positive 

Positive Zero Profile of Values 

Positive Positive Profile of Values 
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Fig. 1 - Temperature and Salinity Set 1 
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£46.06         58.6 37.8 
100.0           66.5 37.81 

CO               67.0 37.81 
FT                  FPHR FVS 
THERMAL      PROFILE CONTINUOUS  10.0 40.0 
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Fig. 2 - Temperature and Salinity Set 2 
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Fig. 3 - THERMAL AXES Cards 
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EXAMPLE 
ThtK^AL PHOFiLE CONTINUOUS 19.u 
FT FAhK FT/S 
0.0 o5.b2 
32,008 ob,21 
bb.blb Ob.11 
9b.^4 ob.lb 
Ib^.Utf ob.2 
246,06 ol.lb 
328*08 59,23 
4^.12 b7,lü 
bbb.ib b7.01 
9fa^,24 b7.27 
lii2.52 b7.24 
lb4U.t| b7.15 
19DÖ.4d b7.0b 
2bi>4.b4 bb.7b 
3260.6 bo. 33 
393b.9b bb.17 
f921.2 bb.9i 
bbol.ü bb.78 
0202.0 bb.77 
THEKMAL AXES IN       10.0 
VtLUClTr TüLEKANCE FT/S     2,0 
VLLOClTr AXES IN       10.U 
PKüCtSS 
END 
ö EOF 
13 FIN 

JSC0HEN 

39.0 38,2 

6.U 

7.U 

Fig. h  - Listing of Example 1 Run Deck 
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I 

CJ  RUN  Auüii.Lüü».5nib71rbU9v: »Ft»2»60 JSCOHEN 
ill   ASü  X=UiU6 • 
iJ   XUf   Cuh t 
IN  X 
TH1   X 
id xul bu9yi 
COMMfcNT 

EXAMPLE 2 
fHERMAL PKOFILE COHllNUOUb  10.0 40.0 
FT FAHR FT/b 
0.0 67,0 37,61 
100.Ü 66,5 37,61 
2^b.Üb b6,6 37,6 
Wd.ia. bb,96 36,37 
6bb.lt} 67,16 38,65 
9öt|.üif 37,ID 36,73 
16if0.^ bb,97 39,95 
«»921.2 66,4 36,66 
6202.0 66,9 36,50 
müÜ.d b7,9 36,49 
THERMAL AXtS IN 6,0 6.0 b,0 
VtLOClTY IOLEKANUE FT/b 2.0 
VELOClTr AXES IN 6.0 6,0 
bONAK ANGLE DEG 2.0 13.5 0.10 
bÜiMAK DEPTH FT 20.0 
MAXIMUM HLVLRSAub 10.0 
BOTTOM PROFILE 2,0 
KYü FT 
0.0 li<t60,0 
100.0 11400.0 
BOTTOM AXES IN 20.0 6,0 
PKOCtbb 
END 
Id EOF 
Id  FIN 

Fig. 8 - Listing of Example 2 Run Deck 
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Fig. 10 - Example 2  Temperature-Depth Profile 
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APPENDIX A 

i i 

C 
C 
c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

SUBROUTINE ai CONVERTS A TF^PtKATuKt HKOFü-E; TO A VELOCITY 
HKOFILE, 

SUBROUTINE BT(TP) 

üIMENSIOTJ AND COMMON STATEMENTS. 

UIIMENSIOU  TAKGET{1010»3),AN6L£S(1Ü1U),SONARS,2) »SURFAC(5)» 
1 Sp(21Ü»2)»BOTTOM(b)»üP(2iO,2)»TOLtKA(b)»VP(2iQf2)»lP(21Ü»3). 
2 JFfAHU) 

CuMMOiM     TARGET, ANbLES r SONAR t SURFAC I SH t BOTTOM. UP, TOLERA »VP» 
1     hEViviAX»pROCES 

NCARDS =  Tp(2l0rl) 

TRANSFER UEPTHS TO VP ARRAY. 

üü 10 Nsi»NCARDS 
\/p(N»l) = TP(N»1) 

iU  CONTINUE 

CALCULATE VELOCITY FROM TEMPERATURE, DEPTH» LATITUDE» AND SALINITY. 

DO 100 N=i,NCARDS 

CONVERT ütpTH TO METERS. 
« 

J.  = TP(N,i)*TP{2üi+»l)/TP(20^»3) 
Li = z/1000 
Vo = l'*'+9.4^ + ^.56 * TP(N.2) - O.UUb « TP(N.2) ♦ TP<N,2) + 1.2 * 

1 (1P(N,3) - 35.0) - 0.01 ♦ {Tp(N»2) - 18.0) * (TP(N,3) - 35.0)+ 
2 Z/61.0 

VA = 0.1 * D ♦ D + 0.0002 * D ♦ D ♦ (TP(N»2) - lb.0)**2 + 0.1 * 
ID* TP(2lO,2)/90.0 

TcST TEMPERATURE GREATER THAN OR EüUAL TO 25 DEG.C. 

IF ( TP(N»2) - 25.0 )  110#    » 
Vb = 0.00026 ♦ TP(N»2) * (TP(N»2) - 5.0) * (TP{N»2) - 25.0) 
GO TO 120 
Vb = 0 

C 
C 
C 

c 
C 
c 

11U 

12Ü 

1^0 

mo 

TEST OEPTri GREATER THAN 7000 M. 

IF ( Z - 7000 )  i30, 130, 
(/C = -O.UOi ♦ 0 ♦ D * {D-«t.O) » (D-a.O) 
GO TO mo 
vc = 0 

TLST SALINITY LESS THAN 30-/1000. 

IF ( TP(N»3) - 30.0 )     , 150» 150 
Vo = 0.0015 * (l.U-O) * (TP(N,3) - 35,0)*»2 + 0.000003 ♦ TP(N»2) 

1 ♦ TP(N,2) ♦ (1P(N,2) - 30.0) * (TP(N,3) - 35.0) 
Go TO 16u 

150 «0=0 
loO  VP(N»2) = VO + VA + VB + VC ♦ VO 

21 
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C 
C 

C 
C 
C 
C 
C 
C 

C 
c 
c 

1ÖÜ 

CONVERT VTLOCITY TO DESIRLü UNITS. 

VP(N»2) = VP{N»2) * TP(205»3)/VP(20<I»2) 
CONTINUE 
GO TO 9000 

BTPLOT PLOTS TEMPERATURE PROFILE AND/0,* SALINITY PROFILE. 

ENTRY BTPLOT(TP) 
IF ( TP(208»1) ) 9000» 9000» W TEST Z AXIi» 

C 
c 
c 
c 

c 
c 
c 
c 
c 

»fl2U 

m5ü 
m^u 

c 
. c 
.' c 

c 
c 
c 

0 
c 

COMPUTE THE SCALE FACTOR FOR THE DEPTH AXIS, 

CALL SCAL£(TP(1»1)»TP(20ö,1)»NCARDS»1»TP(207»1)) 
lP(NCARÜSn»l) = TP(NCARDS+lfl) + TP(NCAHüS+2»1) * TP{208»1) 
Tp(NCARDS+2»l) = -TP(NCARDS+2» JL) 
IF ( TP(2Ü8»2) ) bOOO» 5000r    0 TEST T AXIS 

PLOT THE DEPTH AXlS IN THE ORIGllNAL UNITS. 
SdT THE VARIABLE FORMAT 

FHT(1) = 6H  DEP 
FMT(2) = 6HTH IN 
F|viT(3) = Tp(205»l) 
CALL AXIS(0.0»0.0»FMT»+1Ö,TP{208»1)»90.0,TP(NCARüS*l»l)» 
TPINCARDS+2»1)»TP(207»1)) 
IF ( TP(208»3) )     r     » '♦ISO ©TEST S AXIS 
CALL SYMBOL(-1.0a.0,0.14»l2HSALlNlTY s  r90.0,12) 
CALL NUMB£R(999.0,999.0»0,1«*»TP(1»3)»90.0.5) 

PuOT THE TEMPERATURE AXIS IN THE ORIGINAL UNITS. 
CüNVERT TEMPERATURE TO ORIGINAL UNITS. 
COMPUTE THE SCALE FACTOR. 

IF ( TP(20'*»2) - 0.75 )     t t   »UtO 
DO ^130 N=1»NCAR0S 
TP(N»2) = 32.0 + TP(N»2)/TP(20^»2) 
CALL SCAUE(TP(1»2)»TH(208,2)»NCARDS»1»TP(207»2)) 

SLT THE VARIABLE FORMAT. 

FisTU) = 6H TEMPE 
FKtT(2) = 6HRATURE 
FN,T(3) = bH IN DE 
FMT(4) = 6HGRfcES 
F,-,T(5) = Tp(2U5»2) 
CALL AXlS(0.0»TP(203,l)»FMT»+30»TPl20ö,2)»0.0»TP(N(:ARÜS+i»2)» 
TP(NCARD&+2»2),TP(207»2)) 

PUOT THE TEMPERATURE PROFILE. 

CALL LINE ( TP(1»^)»TP(I»1)»NCARDS»I»I,3) 
CALL PLOT (TP(208,2)+b.0»0.0,-3) 

■^ 

PuOT SALINITY PROFILE. 22 

-—-— aüiii ttiätMt -—■^^^^ 



m '"-'wiapwffiiwii^^ mmmi$mmmmtmmi$ 

tjSL Tech Memo 
Ho. 2070-^12-69 

bOüO     IF   (   TP(208r3)   )   9000»   9000» (i  TtbT S AXii» 
c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

90UÜ 

PLOT DEPTH AXIS FOR SALINITY PROFILE. 
St.T THE vARlAbLE FORMAT 

FiviT(l) = 6H  DEP 
Fv(T(2) = bHTH IN 
FK(T(3) = Tp(205»l) 
CALL AXIS (0,Ü,0,0»FMT#+16.Tp(20ä»l)»90.0»TP(NCARDS+l»l)» 
Tp(NCARDS+2»l)»TP(207»1)) 

PLOT THE SALINITY AXIS 
CUMPUTE THE SCALE FACTOR. 

CALL SCALE(TP(l»3)»TP(20ö,3)»NCARDS»l»TP(207.3)) 

St-T THE VARlAbLE FORMAT. 

FiviTU) = bHSALlNI 
FiiT(2) = bHTY IN 
FNJ^) = bHPARTS 
F^iTC*) = üHPER TH 
Fi^T(b) = bHOUSAND 
CMLL AXIb(0i0»TP(208,l)rFMT»+30»TPl20öfä)»O.0»TP(NcAROS+l»3)» 
VK(NCARDS+2r3),TPl207»3)) 

PuOT THE SALINITY PROFILE. 

CALL LINE (TPU»3j»Tp{l»l),NCAR0S»l»l»3) 
CALL PLOTUP(208»3)+5.0»0,0»-3) 
KLTURN 
END 

23 
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C 
C 
C 

c 
c 

SUBROJTIWE  INPUT  FOR CONGRATS. CHIC WEINdERG 

C 
C 
C 
C 
c 

c 
c 
c 
c 
c 

jUBROUTINk-  II.'PUT 

DIMENSION TARGET(i010»3)»ANGLESll010),SONAR(b»2)»<;URFAC(5)» 
1 Sp(2lOf2)»öOT10M{b)»bP(21Ü.2)»TOLEKA(b)»VP(2lü,2)»TP(illO»3) 
DiMENSION GKOUPdD/bbHCOMMENTARGElbOlMAK SOKFACBOTTOHVELOCITHERMA 

FREQUEMAXIMU/ 
COOHOCOj/^eHRANGE DEPTH ANGLE LOSS 

IPRoCESEND 
DIMENSIOU 

JLHASE / 
DIMENSION 

1 i,ü9(3611llE-b 
2 a.77777777E-b 
3 U.33333333E-3 
^  l.OOOOOOÜuE-3 
5 l,ü9361lll£-3 
6 ^.OOOOOOOOE-Ö 
7 U.33333333E-0 
a i.ooooooooE-o 
9 X,0936UilE-0 
T i.76000üUüE-0 
i     c.O2bö0O00E-O 
2 x.74b32925E-2 
3 i,ü000üÜÜ0E-0 
4 b.28318b3lE-0 
5 l.uOOOOOÜüE-3 
6 l.OOOOOüOoE-0 
DIMENSION 
DIMENSION 

1. 

TOLERAAXES     PROFILP 

ÜNITS(2,32)/ 
6HCM 
6HXN 
6HFT 

6HYD 
6HM 
6HF 
6HKFT 
6HKYD 
bhKM 
6HMI 
6HN  Ml 
6HDE6 
brtRAO 
biiCPS 
briMS 
bHC 

1.093bllllE-5 
2.77777777L«5 
0.33333333t-3 
1.0ÜUÜÜüOOt-3 
1.093bllHt-3 
2.0U0UUO0Üt-3 
0,33333333fc-0 
I.OÜÜUOOOOE-0 
i.093bllllE-0 
1.7C)ü0000üE-0 
2.026bü000E-0 
1.74b3292bE-2 
l.OOÜUüOOOL-ü 
b,2b31Ös3lE+3 
I.OOÜÜOOOOE-O 
5.5bbb5!i5bE-l 

6HCM/S 
bHIN/S 
bHFT/S 
bHYD/S 
bHM/S 
oriF/S 
6riKFT/S 
6HKTD/S 
bHKM/S 
bHMl/S 
6HKNOTS 
bHDEG/S 
bHRAü/S 
foHKCpS 
6HSEC 
bHFAHR 

TESTa2)»FMT(l2)»DATA(204b).REV.MAXU) 
CMMNT(12)/72H THERE SHOULD QE AT Lt*iST i)NE COMMENT SET 

/ 
DATA  PRINT/öHPRINT /rLlNMAX/bO/»ICMMNT/0/ 
COMMON TARGET,ANGLES » SONAR » SURFAC » SP » BOTTOM.UP.T OLERA.VP » 

1  ^EVMAX»prtOCES 

SET INITIAL CONDITIONS, 

A^OLESUOIO) = 0.0 
TARGEniOlOrl)   =   0.0 
rARütr(iüio»2) = 0,0 
IHEAD  =  0 
LINES   =  LlNMAX 
Nh'RlNT  = FLD(33»3,PRüCES) 
NTAPEl  3 FLD(30»3,PROCES) 
NfAP£2  = FLD(^7»3,PR0C£S) 

CHECK THE GRODP CODE, 

100 RLAU 101, (TEbT(J)»J=l»9) 
101 FuRMAT( 3(A6»A4)» 3F10,5 ) 

DO HO  I=l»ll 
IF( TEST(l)fGT,GRüUP(I) ,OR. TEST(l),LT.GROUP(I) )  oü TO 110 
I0ROUP = I 2k 

— - 

-v-— 
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11U 

1 c 

1 

c 

1HÜ 
160 
lb<i 

c 
c 
c 
c 

20Ü 

2iU 
C 
c 

c 
c 
c 
c 

üü   TO   {lQUO»2üO»2uO»200»200»20U»20Ü,ÖÜOÜ»90üü»iOÜ»Q20ü)f   IGROUP 
CONTINUE 

Trie  GROUP  cODc   IS   INcORRcCT. 
FiviT(l)   =   (+6HGR0UP   ) 
PRINT   132»   FMI(l) 
FORMAT(   1UX  I'+HTHfc.  FOLLOWING   ,   Ab»   IbHcOOfc.   IS   INCORRECT.   ) 
PRINT 112» ( rESTij),j=i»9 ) 
FoRMAT(   2,*X 6A6»   ^Fl2.5  ) 
PRINT   152 
KoRMAT{   1ÜX  2ÖHTHe   PROGRAM  CANNOT  CONTINUE.   ) 
STOP  6 

CHECK THE COORD CODE, 

DO 210   I=I»ö 
lh( T£ST(ä).GT,COoROrI) .OR. TEST(ä).LT.CüÜKÜ(I) )  GO TO 210 
ICOORO = i 
Gy TO (3üO»300r5QU»5üO»300f300»6ÜO»bOO)» ICOORO 
CONTINUE 

ThE COORD CODE IS INCORRECT. 
PHTU) = t+6HC00RD ) 
bo TO 130 

3ÜU 

3Ut) 

3iU 
c 
c 

c 
c 

3ib 

32U 

32<i 

330 

332 

3(tU 
342 

ChECK THE UNITS CüüE. 

DO 310  l=l»30 
1F( TEST(5).GT,UNiTS(2,I) .OR, TEST(t)) .LT.UNITS(2.1) )  GO TO 310 
ijNlTS = I 
IF( IGROUP,EG.10 )  GO TO 320 
IF( IC00RÜ.GE.6 )  GO TO «+00 
lf-( TEST(9} )  30b»3l5,305 
NCARDS = (TEST(8)-TEST{7))/TEST(9) + 1,5 
1F(   NCARüS^dÜOl-.MCA.^US)   )     2100»21ü0»32ü 
CONTINUE 

TME UNITS CODE IS INCORRECT. 
FrtTU) = (+OHUNITS ) 
GO TO 130 

PKiNT THE DATA, 
TLSTCö) = TEsrc?) 
IMCARDS = 1 
IM LINES.LT.LINMAX-S )  GO TO 330 
PrtINT 322 
huRMAT( 1H1 ) 
LiNES = 1 
Go TO 340 
IM IHEAÜ.EO.1 )  GO TO 350 
PRINT 332 
FORMAT{ // ) 
LINES = ulNES ■♦• 3 
PKINT 3'*2 
FoRMAT( 25X 73HGRoUP    COORDINATE 

FINAL     INCREMENT» / ) 
UNITS INITIAL 

25 
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C 
C 

C 
c 

c 
c 
c 
c 

LINES  =  LINES + 2 
iHEAO  =  1 

StT   THE   y/AF^lABLE  FORMAT, 
j'oii     FMT(1)   =   (+6H(   21X   ) 

hoT(2)   =   (+6HbAb»   3) 
IF(   U1s|ITS(l»IUNlTi,).GT.2.0E-3   )     GO  TO  360 
FMT(3)   =   (+6HF12.2)) 
&0 TO 370 

3bÜ  FMT(3) = (+6HF12.5)) 
370  PKINT FMT» (TtST{j)»J=l»9) 

LINES = LINES + 1 
TLST(7) = TEST(7) * üNlTSd» IUNITS) 
TcSTU) = TEST(8) * uNITSd» IUNITS) 
IL.ST(9) = TEST(9) * UNITS(1»IUNITS) 
(io TO (3öÜ,20üO»3üOO.tOOÜ,5000»600Ü,3öO»3faO,^ti0.9100»lüO)i lOKOUP 

Tut CüDES A«E INCONSISTENT. 
3bU  PKINT 382 
3Ö2 FORMAT( lux 33HTHE ABOVE CODES ARE INCONSISTENT. ) 

Ou TO 150 

CHECK THE AXES CARD. 

c 
c 

c 
c 
c 
c 

«fOO  IF( NTAPLl.EQ.O )  NTAPEl=l 
IF( IÜNITS,GT.4 )  GO TO '♦20 
ipAPER = bOO - 500 * (ClUNlTS-l)/2) 
Oo  «+1J 0=1*3 
XF( TEST(J+6) * (i00,0*UNITS(l»3)-T£ST(J+b)«UNITS(i,lUNITS)) ) 

1  I20»m0^l0 
mo CONTINUE 

Go TO (4üOf'+20»'*20»4lOO»5loO,6100»71ÜO,420»H20)» IGROUP 

TME AXES CARD IS INCORRECT. 
«♦20  PrxINT 422 
4^2  FORMAT ( 1UX 37riTHE FOLLOWING AXES CARD IS lUCORRECT. ) 

oo TO mo 

bUU 

KcAD THE LOSS TABLE. 

IhEAU = 0 
UNES = LINES + 2b 
lr( LINES.LT.HNMAX-5 
HKINT 322 
LJlNES = 25 
Go TO 520 
PRINT 332 
IF( IGROOP.EQ,«* )  GO 
IF( IGROUP.NE.5 )  GO 
1F( ICOORO.EQ.H )  GO 

)  GO TO 510 

TO 
TO 
TO 

540 
120 
530 

53U 

5»+U 

Tt.ST(12) = ÖPHASE(FREQ) 
GO TO 100 
TLSrU2) = ÖLOSS(FREQ) 
Go TO 100 
IF( ICOORÜ.EQ.«* )  GO TO 
1LSTU2)   = SPHASt(FREQ) 

550 

26 
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6bü 

C 
C 
C 
C 

60U 

6U^ 

60  TO.100 
TtST(12)   =  SLÜSS(hREQ) 
üü TO  100 

CHECK THE NUMüER OF CARDS IN THE PROFILE. 

NCAROS = TEST(7) 
IK (NCARüS.6t,2),AND.(2Q0,GE,NCARÜS) )  GO TO 610 
PKIIMT 602r (TtST(j)»J=l»4), NCARÜS 
FORMAT ( 1UX 27HTHE (MUfoBER OF CARüS IN THE » 2(A6rA4}» 
110r t+HH» EXCEEDS 200 CARDS OR lb LESS THAN d  CAKüS. ) 

60 TO 150 
C 
C 

610 
+ LINES 
)  GO TO 620 

6iU 

PKINT THE HEADING. 
InEAO s 0 
LINES = NCARDS/2 + 10 
lF( LINES.LT.LINMAX-1 
PRINT 322 
LINES = NCARDS/2 + 6 
Gy TO 630 
PRINT 332 
PRINT 632» (TEST{j)rJ=l.4) 
f-oRMATC 5lX 2(A6rA^). /» 5lX 17H' » / ) 

C 
c 
c 
c 

7üU 

71Ü 

72Ü 

72b 

730 
C 
C 

C 
C 

7«+ü 

7bü 

CHECK THE UNITS CODE. 

«LAD 101, TEST(l).TEST(lO).TEST(2)»TEST(ii)»TEST(3)»TLST(l2) 
J = 1 
Do 730 1=1,32 
IF( T£ST(J).GT.UNlTS(2,I) .OR, TEST(0).LT.DNITS(2»I) )  GO TO 730 
IF( «J.GT.l )  GO 10 720 
iüNlTS = I 
J = 2 
GW TO 710 
IF (J .GT. 2)  GO TO 725 
JuNlTS = I 
J = 3 
IF (IGROUP .EQ, 7)  GO TO 7^0 
Go TO 740 
KuNlTS = I 
Go TO 740 
CONTINUE 

ThE  U.^ITS  CODE   IS  IiJcORRECT» 
F,vJ(l)   =   (+6HUNITS   ) 
PrUNT   132»   FM1(1) 
PrtINT   14*:»   TEST(l),TEST(3),TES7(2),TESm) 
oo  TO  150 

ScT  THE   VARIADLE  FORMAT. 
FKITCD   =   U6H(   2(     ) 
HjviT(2)   =   U6H   115,   ) 
IF(   Ui4lTs(l»IUNlTs).Gr.2.0E-3   )      GO  TO  750 
FwT(3)   =   (+6HF14.2») 
Gu  TO  760 
FI.(T(3)   =   (+6^14.5.) 27 
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76Ü 

7b^ 
7ub 

770 
7Ü0 

C 
C 
C 
C 
c 
iOÜÜ 
iUOi 
loua 

lOOb 

1010 

c 
c 
c 
c 
c 
200Ü 

aoiu 

c 
c 
21UU 

H-   (IGROUH »Evil, 7)  GO TO 763 . 
LuNlTS = JUNITS 
GO TO 765 
LUNITS  =  KUNITS 
ih   (   UNITS(1»LUN1TS)   .GT.   2t0t-3   )     Go .10   77(1 
FMT(4)   =   (+6HF16.2») 
Gü  TO  780 
FMT(4)   S   (+6HFl6.5f) 
F|MT(5)   =   (+6HlljX)   )) 
Gj  TO   (3äÜ,38ür3eü.t»200»5200,62Ü0»72Ü0.3ö0»3hü)» 

HtAO AND WRlTt A COMMENT CARD. 

C 
C 
c 
c 
c 
3000 
3100 

XGROUP 

Kt.AU 1001» (TLST(J)»o=l»l2) 
FGRMAT( 12A6 ) 
FORMAT( iox 12A6 ) 
IF( LINES.LT.LINMAX )  GO TO 100b 
PKlNT 322 
LINES s 1 
HuINT 1002. (1EST(J),J=1#12) 
LiNES = LINES •»• 1 
IcMMNT = ICMMNT + 1 
1F( ICMMNT.GT.l )  60 TO lOO 
Uo lOlO  vJ=lfi2 
CHMNTCJ) = TE&T(J) 
6u TO 100 

CONVERT AND STORE THE TARGET DATA, 

IF( IC00RU,GT.2 ) GO TO 380 
1F(   NTAP£2,£Q.O   )     NTAPE2=i 
TrtRG£T(lü04»IC00RD)   =  UNITSCI»IUNITS) 
URG£r(lÜÜ5»IC00Rü)   = UNXTS(2»IÜNITS) 
li  =  TARGET (1010» ICOORD) 
IM^AROS =  N  + uCARüS 
IF(   NCARüS.GT.lOOü   )     GO  TO  2100 
TARCETdülO'KOORo)   = NCAROS 
f4  =  N  +   l 
UO 2010  I=N»NCARUS 
TARGET(i,icooKo) = TEST(7) + (i-N)»rEST(9) 
GO TO 100 

TriE NUMBER OF ENTRIES HAS BEEN EXCEEDED. 
HKINT 21O2, GFiüÜP(IGRüUP), COüKD( ICüORO) 
FORMAT( iox i^HTht: NUMBER OF » A6» IXAS» 

t3HS EXCEEDS lOOy ENTRIES. ) 
Go TO 150 

CONVERT AND STORE THE SONAR DATA. 

IF( ICOORU-3 ) 
SoNAR(l»lCOORü) 

3100,3200*380 
= TEST{7) 

28 
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C 
c 

3200 

3210 

C 
c 

3302 

C 
C 

«+iüv) 

c 
c 
c 
c 

42ÜU 

4202 

4212 
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SjNAR(2flC00R0) 
SüNAR{3rlC00RU) 
SoNARUf iCOORD) 
S0NAR(5»IC00RÜ) 
üü  TO  100 

= TcST(8) 
= TEST(9) 
= UNITS(1»IUNITS) 
= UN1TS(2,IUN1TS) 

SlORE  THt  SONAR  ArjGLE  DATA. 
IF(   AdS(Tfc.sT(7)).6T.1.57U7   .OK. 
AuGLES(lUÜi+)   =   UNiTS(lflUNlTS) 
AwGLESdUÜö)   =  UNITS(2»IÜNITS) 
N  =  ANGLER(1010) 
NCARÜS = N + NCARüS 
iF( NCARüS.GT.lOOü )  GO TO 2100 
AuGLES(lulO) = NCAROS 
N = N ♦ 1 
Üü 3210  I=N»NCARüS 
AuGLESd) = TEST(7) ♦ 
60 TO 100 

TEST(ö).GT.l.b7ü7 )  GO TO 3300 

(I-N)*TEST(9) 

THE SONAR ANGLES tXCEED THEIR bOUNLS. 

FCRMATdüXbOHALL SONAR ANGLES NiUST LIE BETWEEN -^0 AND +90 DEG.) 
Go TO 150 

CONVERT AND STORE THE SURFACE DATA. 

40ÜU  IF( ICOOKO,NE,2 )  GO TO 380 
SuRFAC(l) 
buKFAC(2) 
SuRFAC(3) 
buRFAC(4) 
SuRFAC(5) 
bo TO 100 

STORE THE 
Sfn2ü7»l) 
bH(207»2) 
Sp(20arl) 
bp(20dr2) 
Go TO 5100 

TEST(7) 
TEST(a) 
T£ST(9) 
UNITS{1»IUNITS) 
UNITS(2»IUNITS) 

SURFACE AXES DATA. 
s 2.777777777E-4/UNlTS(l>iUNlTS) 
= SP{207»1) 
= TtST(7) 
= TESTCö) 

RtAD AND HRINT  TH£ SURFACE PROFILE. 

UIMITS(1»IUNITS) 
UfMlTS(2»lUNlTS) 
UNITS{1»JUNITS) 
UNITS(2»JUNITS) 
NCAROS 
TEST(5) 
0.0 
SP(205»l)»SP(205»2)»SP(2Üb.l)»bP,205.2) 

FoHMAT( 2(12X 16HCARD     RANGE-» Ab» 9H  DEPTH-. 
KLAD 4212» (SP(N»1)»SP(N»2)»N=1»NCARÜS) 
FuRMAT(   2F10.5   ) 
J =   (  NCAKDS  +   1   )   / 2 

bp(2Ü4,l) S 
^(205,1) = 
bp(204,2) = 
bp(205,2) = 
bp(2l0»l) = 
bH2lO»2) = 
SuRFAC(4) = 
PrdNT  4202, 

Ab.   llX)t   /   > 

29 

j^... i ^^^^^>^»ia^.,.:J,....MMmMM^ 
'■■-■■■ 



ttttMH 
■wimRrapHW'SpwssPllwpipp^ 

c 
c 

c 
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c 
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c 
c 
c 
c 
c 

c 
c 

blOO 

c 
c 
c 
c 
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l'j  ^220     L=lfJ 
u = L +  J 
IF(   N.LE.IMCARÜS   )      60  TO  ^220 
PKINT  FMT»   L»SP(L,1),SP{L»2) 
Go  TO U25Ü 

»♦22Ü     PKINT FMT»   L»SP(L.1),SP(L»2)»   N»SP(N»X) »SP(N#2) 

CONVERT AND CHECK THE PROFILE. 
42,30     DO  H260     N=l»NCARüS 

SP(N»1)   =  SP(Nrl)   *   SP(20t*,l) 
bP(f>l»2)   =  SP(N»2)   ♦   SP(21W,2) 

lb THE RANGE INCREASING. 
IF( N.EQ.X )  GO TO U260 
iF( SP{N,1).G1.SP(N-1»1) )  60 TO 4260 
NCAROS = N 
Go TO 4270 

426Ü  CONTINUE 
00 TO 100 

A CARD IS INCORRECT OR OUT OF 0RÜER. 
427U  PkINT 4272, NCAROS 
4272  FORMAT( 10X HHCARD NUMBER, I4» 13HIS INCORRECT. ) 

Go TO 150 

CONVERT AND STORE THE BOTTOM DATA. 

bOoü  IF( IC00R0,NE,2 )  60 TO 380 
boTTOM(l) 
boTTOM(2) 
bgTTOMO) 
boTTOM(4) 
boTTOM(5) 
Go TO 100 

SlORE THE 
bH{207,l) 
bH(2ü7,2) 
bH(20a,l) 
Bp(2Uö,2) 
GO TO 100 

TEST(7) 
TESTCö) 
TEST(9) 
UNITS(1»IUNITS) 
UNITS(2»IUNITS) 

BOTTOM AXES DATA. 
= 2.777777777E-4/UNITS(l,iUNlTS) 
= BP(207fl) 
= TEST{7) 
= TEST(ö) 

KtAD AND PRINT THt BOTTOM PROFILE. 

bp(20H,l) = 
bP(205,l) = 
bp(2U4,2) = 
BP(205,2) = 
l>r'(2l0,l) s 
üP(210»2) = 
ÖüTT0M14) = 
PRINT «4202, 
K(.AD 42l2r 
J =   (  NCARDS ♦  I   )   / 2 
UO 5^20     L=1»J 

-—-^^— ^■— ^  

UNITSil»IUNlTS) 
UraTSi2»lUNlTS) 
Uf-ilTS(l»jUNlTS) 
UNITS{2»JUNITS) 
NCARDS 
TEST(S) 
0.0 
BP(20b»l)»BP(205,2)»DPC2ü5.1).BP(20b»2) 

(BP(N#1)»bP(N»2)»N=i»UCARDS) 

30 
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C 
C 

C 
C 

c 
c 
c 
c 
c 

c 
c 
biuü 

C 
C 
c 
c 

6200 
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N = L + j 
IF(   N.LE.NCARÜS   )      GO  TO  b220 
PKINT  F:MT»   L,BP(L,1).BP(L»2) 
Go  TO 5230 

ü^^ü     P.atMT FMTf   UfbPCL.DiBPCL»^)»   N»aHliM»l) »UP (w,2) 

CONVERT  AND Ch£CK   THE  PROFILE. 
523Ü     Üü  b2b0     Nsl»NCARüS 

tip(N»l)   =  BP(N»1)   *  aP<204.1) 
Bp(N»2)   =  BP(N»2)   *  BP(20^,2) 

Xb THE RANGE INCREASING, 
1F( N.EQ.l )  GO TO 5260 
IM aP(N,l).GT,BP(N-l»l) )  GO TO 5260 
NCARÜS = N 
Go TO «1270 

5260 CONTINUE 
Gu TO 100 

62U2 

621U 

6220 

CONVERT AND STORE THE VELOCITY DATA. 

oüOÜ  IF( ICOORÜ.NE.S )  GO TO 380 
TOLERA(I) 
ToLERA(2) 
ToLERA(3} 
TOLERA(I) 
T0LERA(5) 
Go TO 1QU 

STORE THE 
VP(207»1) 
VH(207,2) 
VP(2ÜÖ,1) 
Vp(20d»2) 
GO TO 100 

TEST(7) 
TEST(ö) 
TtST(9) 
UNITS(1»IUNITS) 
UMTS(2»IUNITS) 

VELOCITY AXES DATA, 
= 2.777777777E-'*/UK'lTSU»IUNlTS) 
= VP(207»1) 
= TEST(7) 
= TLST(a) 

KcAD AND PRINT THE VELOCITY PROFILE, 

VP(20<+,1) : 
Vp(205,l) : 
VP(204,2) = 
vV(2U5»2) : 
Vp(2lüa) = 
Vp(2lü,2) = 
PRINT 620*:, 
FoKMAr(2(l2X 

UUITS(lrlUNlTS) 
UNITS(2»IUNITS) 
UNITS(1,JUNITS) 
UNITS(2»JUNITS) 
NCARDS 
TEST(5) 
VP(205»l)»VP(205,2)»VP(205,l)»VP(2ü5»2» 
16HCARD     DEPTH-» Mo» 1ÜH VELOCITY-» A6» 10X)» /) 

KEAü 4212» (VP{N»i)»vP(N»2)»N=l»NCARDS) 
J = ( NCAKuS + 1 )/2 
DO 6220  L=1»J 
N = L ♦ j 
IF( N.LE.NCARDS )  Go TO 6220 
PRINT FMT» L»VP(L,1).VP(L»2) 
Go TO 6230 
PrdNT FMT» L»VP(L»1),VP(L»2). N»VP(N»1)»VP(N,2) 

1 
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, f 

6230 

C 
C 

b232 

C 
C 

62mj 

62oÜ 

C 
C 
C 
C 
C 
C 
C 
C 

710Ü 

C 
C 
c 
c 

720u 

72ü2 

CONVERT  ANü  CHECK   THE  PROFILE, 
Oo  6260     N=l»NCARüS 
VH(N»1)   =  VP(K,1)   *   VP(20^,1) 
VP(N»2)   =  vP(Nr2)   ♦   v/P(20i+,2) 
IF(   VP(N,2).GT,l.b5   .AND.   1.77.6T.VP(N,-2) )     00  TO  6240 

TME VELOCITY EXCEEDS ITS BOUNDS. 
PKINT 62^2» N 
FORMAT{ lOX 2ÖHVELOCITY PROFILE CARD NUMdER» 
^OH EXCEEDS ITS oOUNDS, ) 

Ü0 TO 150 

14, 

)  GO TO 6260 

IS THE DEPTH INCREASING, 
IF( N,EQ,1 )  GO TO 6260 
1F( VP(N,1).GT,VP(N-1»1) 
NCARDS S N 
GO TO U270 
CONTINUE 
Go TO XOO 

CONVERT AND STORE TEMPERATURE DATA. 

STORE THE 
Tp{207rl) 
TP(207,2) 
Tp(2Ü7r3) 
rH(2ÜdfI) 
Tp(2Ü8r2} 
Tp(20ä,3) 
GO TO 100 

THERMAL AXES DATA. 
= 2.777777777E-4/UNITS(l,lUlMlTS) 
= TP{207.1) 
= TP(207»1) 
= TLST (7) 
= TEST (8) 
= TEST (9) 

■) 

1- 

KEAD AND PRINT THE THERMAL PROFILE. 

Vp(204»l) = UNITS(1,IUNITS) 
vr(20t,»l) = UHITS(2»IUNITS) 
VH(2Ü4r2) = UIMITS(1»KUNITS) 
VP{205,2) = UUITS(2»KUNITS) 
VH(210»1) = NCARDS 
VP(210,2) = TEST(5) 
Tp(204»l) =  UNlTSUrlUNlTS) 
lH(2Ü5»l) =  UNITS(2fIUNITS) 
Tp{204i2) =  UNITS{1»JUNITS) 
T|M205f2) = UUITS(2»JUNITS) 
lp(2ü4,3) =  UiMlTS(lr9) 
Tp(20ö»3) = UNITS(1»10) 
?P(210,1) =  NCARDS 
T^(2i0»2) s  TLST(b) 
Tp(2lü»3) =  TEST   (9) 

TP(20bfl)»TP(205,2)»TP(2Üb.l).TP/205»2» 
    ~ DEPTH-»A6»12hTEMPERATURE-.Ab»14HSALINITY 

720b 

P«INT  7202,        .     _. 
FoHMAT(2(bX»l6HCAKD 
/i0g0»6X)»/) 
RcAD   720b»   (TP(N»i)»TP(N»2)»TP(_N»3)»N=lrNCARüS) 
FoRMAT(3Fl0.b) 

32 
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c 
c 
c 

TL:ST ^HICH SALINITY INPUT TO USE. 

c 
c 

SAL = 0,0 
üü 7207 1 = 1»NCAKDS 
IF (  lP(i,3) )  7208»     r     t 
SAL = SAL + TP(I»i) 
IF (SAL .üT. 0.0) GO TO 7215 

7207 CONTINUE 
Go TO 7210 

7206 PHINT 7257, I 
PRINT 7209 

7209 FORMAT (10X»36HNEOATXVE SALINITY IS NOT VALID DATA.) 
Go TO 150 

721U  ÜO 7212 I = 1»NCARDS 
TH(I»3) = TP(210»3) 

72i*i CONTINUE 

PKINT THE TEMPERATURE PROFILE. 

721b  J = ( NCARDS + 1 )/2 
Uo 7220 L=lrJ 
N = L + J 
IF (N .LE. NCARDS)  GO TO 7220 
PHINT 72*>b, L»TP(L»1)»TP(L»2),TP(L»3) 
GO TO 722b 

722U  PKINT 7225, L»TP(L»1)»TP(L.2),TP{L»3)»N»TP(fJ.i)»TP(N»2).TP{N.3) 
722b  FuRMAT(2(6X»I3,6X,F8.2,aX,F7.2»llX»F7.2»lüX)) 
7220  PKINT 7227, TP(21o»2) 
7227  FURMAT(//»'+5X»12HLATITUDE =  »Fl0.b,OH DEGREES,//) 

C 
C 
C 

C 
c 
c 

CONVERT AND CHECK TEMPERATURE PROFILE 

7230  Uo 7260 N=l»NCARDs 
IF (JUNITS .EQ, 3i) GO TO 7235 
Tp{N»2) = (TP(N»2) - 32.) * TP(20Hf2) 

72ib  IF (TP(N,2) ,6T.-ä.0 .AND. 35.0 .GT. TP(N»2))  GO TO 7250 

IHE TEMPERATUKE ExCEEDS NEPTUNIAN bOUNoS. 

PKINT 7237, N 
72^7  hüHiviAT(lüX,31hTEMPERATURE PROFILE CARD NUMBER» I«*» 19HEXCEE0S ITS B 

IOONOS.) 

C 
C 
c 

c 
c 
c 

CHECK IF SALINITY IS WITHIN NEPTUNIAN BOUNDS. 

72aU  IF (SAL .GT. 0,0)  Go TO 7251 
K = N 
IF (>< .GT. I )  Go TO 7260 
IF (TP(21Ü,3) ,GE. 0.0 .AND. '♦3.0 .Gl. TP(2lf)»3))  GO TO 7260 
Gu TO 725b 

7254  IF (TP(N,0) .GE. 0.0 .AND. '+3.0 .GT. Tp(210,ö))  Go TO 7260 

THE SALINITY EXCEEDS NEPTUNIAN BOUNDS. 

72bb PRINT 7257 
PKINT 7237, N 
Go TO 726Ü 
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72b6 
7207 

C 
C 

73iU 
73ob 

C 
c 
c 

c 
c 
c 
c 
c 

Ö0U0 

dOiU 
ÖO^U 

c 
c 

c 
c 
dluo 

c 
c 

Ü2ÜÜ 

ö2iU 

Ö2JÜ 

0240 
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PKINT 7257 
FjRMAT(10X,if0h5ALlNnY IS NOT WITHIN NEPTUNIAN BOUNDS.) 
CONTINUE 
CALL üT(TP) 

PKINT THC HEADING 

IHEAD = ü 
LINES = NCARDS/2 + 10 + LINES 
IF (LINES .LT, LINMAX - 1)  60 TO 732Ü 
PKINT 322 
LiNES = NCARDS/2 + 6 
GO TO 7330 
PKINT ?S2 
PKINT 7335 
FORMAT ( aiX»l7HVtL0cITY PROFILE »/»51X»1YH———  »/) 

PRINT THE VELOCITY PROFILE. 

PRINT 6202, VP(205»l)»VP(2o5,2)»VP(20b.l)»VP(205»2) 
Gu TO 6210 

PROCESS CONGRATS. 

IM PRINT.LT.TEST(3) .OR. PRINT.GT.TEST(3) )  &0 To 6Ü10 
IMPRINT = 1 
GO TO 8020 
NPRINT = 0 
FuD(27»9,PR0CES) = NPRINT + 8 * (NTAPEl + Ö»NTAPE2) 

IS THERE AT LEAST ONE COMMENT CARD. 
IF I ICMMNT.GT.O )  GO TO 8100 
PRINT IOOI» (CMMiMr(J)»J=i»i2) 
LiNES = LINES + 1 

INITIALISE THE PLOTTER TAPE. 
1F( NTAPEl.NE.l )  GO TO 8200 
CMLL PLOlS( ÜATA,20'*8»1 ) 
CALL PLüT(0.ü»0.ü»lPAPER) 
CALL PLoT(5.0»0.0»-3) 
CHLL SYMboL(ü,0»ü.0,0.m»cMMNT(l)»9ü.0»72) 
CALL PLüTtS.ü^O.üi-S) 
IMIAPEI = 2 

SORT THE TARGET COORDINATES. 
Oü   6260     sizlti 
N  =  TARGEl(1010»J) 
IF(   N.LT.2   )     GO  TO  8260 
L  =  1 
I  = L +  1 
IM   TARGET(L»J)-TARGET(I»J)   ) 
TARGETd.J)   =  TARüET(N»J) 
r^ = N - 1 
Go  TO 8250 
THRGET(N+i,J)   =  TARGET(I»J) 

T^RGtTd,^)   =  TARüET(L»J) 

82bO>8230>824U 
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i 

I 

Ü2DU 

ü2oU 

C 
C 

Ö27U 

C 

üiüO 

ü5üt) 

Ö32Ü 

Ö3<+U 

ü^üü 
c 
c 
c 
c 
c 

yuüu 

9Uiü 

9Ü9Ü 

TAR6ET(L,J)   = TARöET(N+l»J) 
1  =  1  +  1 
IF(   I.LE.N   )     GO  TO  6220 
L  =  L  +  1 
IF(   L.LT.N   )     GO  TO  8210 
lARGt-TUOJiOrJ)   =  N 
CONTINUE 
CALL LiTPLOT(TP) 

btT THE MAXIMUM REVERSAL INCREMENT, 
IF( R£VMAA(2),GT.KEVMAX(1) )  GO TO Ö27Ü 
RtVMAXO) =0,0 
Go TO 6300 

KuVMAX^ = (lARGF.T(N»l)-TARGET(i»l))/(REVMAA(2)-RfeVMAX(l)) 

SoRT THE SONAR ANGLES. 
N = AN6LES(iOlO) 
ih( N.LT.l )  GO TO 6^00 
Do 6305  LslrN 
lr( ABS(ANGLES(L)).GT.l.UE-t )  GO TO 8305 
ANGLES(L) =0.0 
CONTINUE 
IF( N,LT,2 ) GO TO 8^00 
L = I 
I = L + 1 
IF( ANGLES(L)-ANGLES(I) ) 
Ai.GLESd) = ANGLES (N) 
14 = N - i 
Go TO 8350 
A(JGLES(N+1) = ANGLES(I) 
ANGLES(I) = ANGLES(L) 
ANGLES(L) = ANGLES(N+l) 
1 = 1 + 1 
1F( I.LE.N )  GO TO 8320 
L = L + 1 
1F( L.LT.N )  GO TO 8310 
ANGLES(1010) = N 
KcTURN 

TERMINATE CONGRATS. 

PKlNT 9002 
FoRMAT( IM!» 9X 2öHC0NGRATS HAS BEEN COMPLETEÜ. , /r 1H1 ) 
iF( NTAPE2,EQ.O )  GO TO 9090 
END FILE 2 
S|0P 5 

8350»Ö33ü»83«*0 

C 
C 
C 
C 
C 
C 
C 
91ÜÜ 

KLAU MISCLLLANEOUS DATA. 

READ THE FREQUENCY. 
TARGET duos»3) = TEST(7) 
IM   (IUNITS-27)*C1UNITS-2Ö)   ) 36U»911ü»3öO 35 
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911Ü     IAKüET(1üÜ8#1)   8 ATTEN(TARGET(10QÖ»i)) 
PKINT  91l2f   TAR6ET(lfJ08»l) 

9li«J     FoRMAT(   ^HX»   12HATTENUATI0N   t   1^.  bhub/KYU»     uX  H?.b   ) 
LINES = LiNES  •»• 1 
Gü  TO  100 

; KtAü THE MAXIMUM NUMBER OF REVERSALS, 
92ÜÜ  RuVMAX(l) = TtST(7) 

KLVMAX(2) = MAX(TtST(7),TEST(Ö)) 
KLVMAX(4) = TtST(9) 
TtiSKö) = KEVMAX(id) 
IUNITS S 15 
lh( REVMAX(2),LT.201.0 )  GO TO 320 
PKINT 9202 

920«i  FwRMAT( iOx^SHTHE MAXIMUM NUMBER OF KEvERbALS EXCEEDS 200.0 ) 
Gü TO mo ! 
tND 
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