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PROGRAM TO CONVERT NAVIGATION AND BATHYMETRIC

DATA ON TAPE INTO GEODATA FORMAT

1.0 INTRODUCTION

1.1 Title

Program to convert navigation and bathymetric data on tape into GEODATA
format.

1.2 Identification Name

CONBATH.

1.3 Classification Code

None.

1.4 NRL Research Cornj~~tation Center Identification Number

None.

1.5 Entry Points

CONBATH.

1.6 Programming Language

Language: 3600/3800 Fortran.
Routine type: program.
Operating System: Drum Scope 2.1.

1.7 Computer and Configuration

CDC 3800.

1.8 Contributor or Programmer

Marilyn L. Blodgett, Code 8122MB, Applied Ocean Acoustics Branch , Acoustics
Division , written for the Environmental Sciences Group, Acoustics Division.

1.9 Contributing Organization

NRL — Naval Research Laboratory , Washington , DC 20375.

Manuscript submitted December 27, 1978.
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1.10 Program Availability

If supplied with a magnetic tape, the Environmental Sciences Group, Acoustics
Division, will make a copy of this program available.

1.11 Verification

This program has been used and tested by the Environmental Sciences Group,
Acoustics Division.

1.12 Date

April 1978.

2.0 PURPOSE

2.1 Description of the Routine

The program reads a data tape from an oceanographic or geophysical cruise and
converts it into the GEODATA format. This is the format recommenaed by the
National Research Council of the National Academy of Sciences with one slight
modification for the navigational data. There is one logical record (of 80 charac-
ters) for each data point.

For navigation the program converts the Julian day to month and day and con-
verts the latitude and longitude degree-and-minute values into their decimal
equivalents.

For bathymetry the Julian day is converted into month and day , the minutes
and seconds are combined into their decimal equivalents, depth in uncorrected
meters is converted to uncorrected fathoms, and corrected depth in meters is
calculated using the Matthews’ table coefficients .

The converted data for both types of data is written on to a new tape and/or
printed out on the standard printer (logical unit 61).

2.2 Problem Background

A program was needed to convert the navigation and bathymetric data into
GEODATA formatted tapes, so that the data collected could be easily ex-
changed with other facilities and so that the scientist could use several other
programs using GEODATA tapes for input.

2
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3.0 USAG E

3.1 Calling Sequence or Operational Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage:
2740 octal (1504 decimal) locations exclusive of system library functions.

3.3.2 Common Blocks:
None.

3.3.3 Temporary Storage:
None.

3.4 Messages and Instructions to the Operator

None.

3$ Error Returns, Messages, and Codes

None.

3.6 Informative Messages to the User

None.

3.1 Input

The program has a Navigation Parameter card which supplies the information
needed for the GEODATA format, the number of files of navigational data and
the type of output desired . The Bathymetry Parameter card serves the same pur-
pose for the bathymetric data. This is followed by a Matthews’ Zone Values
card (or cards).

The navigation and bathymetric data is read in via magnetic tape. The formats
for both types of data are given in Appendix A. Appendix B is a complete
description of the input setup.

3
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3.8 Output

The program will write a new tape in GEODATA format. Appendix C shows the
GEODATA format for both navigation and bathymetry. There is also an option
for listing the records on the standard printer (logical unit 61). Appendix D
presents sample output listings.

3.9 Formats

Appendix B, which shows the program deck structure, describes the formats.

3.10 External Routines and Symbols

ABSF, ENDFILE , MOD .

3.11 Timing

The time required depends on the length of the input tape.

3.12 Accuracy

Not applicable.

3.13 Caution to User

None.

3.14 Program Deck Structure

Appendix B describes the program deck structure.

3.15 References — Literature

M.L. Blodgett and J.V. Massingill, “A Program for Storing Oceanographic Data
on Magnetic Tape,” NRL Report 7861, Mar . 1975.

M.L. Blodgett and J.V. Massingill, “Program to Plot an Annotated Track or a
Track and Bathymetry or Magnetic Profile on a Mercator Projection ,” NRL
Report 7930, Feb. 1976.

L. LaLumiere, “Program OCEANO ” (not published).

4.0 METHOD OR ALGORITHM

Not applicable.
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5.0 FLOW CHART AND/OR SOURCE LANGUAGE LISTING

The flow chart is given in Appendix E, and the listing is given in Appendix F.

6.0 COMPARISON

There are no other known programs available for comparison.

7.0 TEST METHODS AND RESULTS

Samples of the GEODATA format for both navigation and bathymetry are given in
Appendix C. Sample output listings are given in Appendix D.

8.0 REMARKS

Program CONBATH , in order to convert the bathymetric data into the GEODATA
format, requires the different Matthews’ zones the ship passed through. One method
to obtain this information is as follows:

• Run Program CONVNAV to convert the navigational data into GEODATA
format.

• Using the GEODATA formatted tape, plot the navigational data with every
fifth fix annotated on a Mercator projection.

— Use Program OCEANO (see references) with a scale of 0.3966.

— Use Program MERCATOR (NRL Report 7930, see references) if the
required heights can be measured from an already existing chart .

5



Appendix A

SAMPLE INPUT DATA FORMATS
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Appendix B

DECK ASSEMBLY

I’

______ 

3J 8 End-of file card

7 Matthews~ Zone Values card(s)

6 Bathymetry para~ueter card

5 Navigation parameter card

3 Program CONBATH (binary deck). (If the Fortran source deck is used instead

-~~ of the binary deck . a Fortran card is required after the Equip cards. In addition,_J_ a Scope card and a Load card must follow the source deck .)

~~~ 

cards (logical units 15 and 40)

Card Column
Number Title Number Description

Job 1-21 7/9 JOB, Charge No., ID No., time. See page 2-2 of
the 3600/3800 Computer System Drum Scope
Manual .

2 Equip 1.18 7/9 EQUIP, 15 = **, RO, HI
7/9 EQUIP, 40 = ‘~‘~~‘

, WO, HI
15, 40 logical unit number;
RO = read only;
WO write only;
HI = high density.

3 Program Deck of This is the main program and associated subroutines
CONBATH in binary form.

4 Run 1-13 7/9 RUN , T, P , R, M , D
T time limit in minutes;
P maximum number of prin t or write operations;
R, M , and D may be left blank . See page 2-15 of the
3600/3800 Computer System Drum Scope Manual.7
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- Card Column
Number Title Number Description

5 Navigation 1+2 75 (IYEAR)
Parameter Last two digits of the year.

3-10 A64-17-8 (CRUISE)
Cruise identification. Any eight-digit alphanumeric
number can be used.

11-15 1 (NOFILE)
Number of files of navigation data on the input tape.

16-20 0 or 1 (lOUT)
0 = just write the navigation data in GEOD. ~TA
format on the tape;
1 = write the navigation data in GEODATA format
on the tape and also print it out.

6 Bathymetry 1+2 75 (IYR)
Parameter Last two digits of the year.

3-10 A64-17-8 (CRUISE)
Cruise identification. Any eight-digit alphanumeric
number can be used.

11-15 1 (NOFILE)
Number of files of bathymetric data on the input
tape.

16-20 8 (NOMZ)
Number of Matthews’ zone changes during the ship
cruise.

21-25 Oorl (IOUT)
0 = ju st write the bathymetric data in GEODATA
format on the tape;
1 = write the bathymetric data in GEODATA format
on the tape and also print it out.

7 Matthews’ 2-5 0705 (ITIME (1))
Zone Time before or when the first data point was taken.
Values The first two digits (CC 2+3) specify the hour and

the last two digits (CC 4+5) specify the minutes.

8-10 262 (JUL (1))
Julian day when the first data point was taken.8
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Card Column
Number Title Number Description

14+15 2 (MZ( 1))
Matthews’ zone the ship was in when the first data
point was taken.

17.20 1215 (ITIME (2))
Time when the ship passed into a different Matthews’
zone .

23-25 262 (JUL (2))
Julian day when the ship passed into a different
Matthews’ zone.

29+30 3 (MZ (2))
New Matthews’ zone.

32-35 1956 (ITIME (3))
Time when the ship passed into ~ different Matthews’
zone.

38-40 263 (JUL (3))
Julian day when the ship passed into this Matthews’
Zone.

44+45 4 (MZ (3))
New MatLhews’ zone.

47-50 1000
T:me when the ship passed into a different Matthews’
zone.

53-55 264
Julian day when the ship passed into this Matthews’
zone.

59+60 3
New Matthews’ zone.

62-65 1300
Time when the ship passed into a differen t Matthews’
zone.

68-70 264
Julian day when the ship passed into this Matthews’
zone.

9
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- Card Column
Number Title Number Description

74+75 2
New Matthews’ zone.

As many Matthews’ Zone Value cards as required
may be used . The number of change sets must equal
columns 16-20 of the Bathymetry Parameter card.
The last time, the Julian day and Matthews’ zone
stated must be on or after the time when the last
datum was taken.

8 End-of-file Terminates the run .
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Appendix C

SAMPLE GEODATA RECORDS

NAVIGATION

E * ~ .~
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~S * t i 3 9 3  0 0 1 I ’ , 0 B I~~70 0 0 t 3 0 $ I 9  0 5 1 3 * 3 3 1 1 3 3 3 3 1 0 * 0 3 3 1 1 0 * 0 1 1 3 1 3 3 3 0 1  3 1 1 0 3 0 0 0 1 0 3 3 0 3 3
. 3 4 0 1 1 1  ( . 4 1 2 2 1 8 0  : 1 2 . 2 4 ? , ;  l 8 3 2 ) 4 1 4 ?  3 8 8 4 , 4 1 2 1 2 2 3 I  4 5 4 3 5 1 4 . l 4Ifl*1l 224 . AIO S 2 0 2 1 4 4 3 4  5 3 ’ 5 4 N 2 1 , . , 3 1 3 # 2 1 # ’ , fl JI N

‘~2~.~ ~~~~ D ______________

A The symbol im~1ies a decimal point.
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SAMPLE OUTPUT LISTING
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BLODG ~~~~F

.- no t o .  a a t .  a a a — 4.. to . a a -. s . c  * 3 ) 2 2  .4 C r -  ‘CG .4 p. ,~ • C P. Ce C ..m 83 52e  0 p . t o  22 r- a a 0 — no 3 2 2  a C  P .O

— *3 4 . 3 4 . 2~~0 4 . 4  * IS Fl. PU IS 124 P45)1 3)1 (4) *3) to to to .2*32 to to 22 22 2 2 2 2  22 2 2 2 2  22 52 5’ 44. 830 II’ 52 4~’ 0 22 22 C C C 4. C C

—t

.C r 0 0 0 0 e e 0 r 0 0 0 0r r t O t* 0  . co c . 0 c c C  0 0 . 0 8 3 0 0 e 0 c 5 2 2 1 0 0 0 2 2 r C 0 2 1 5 2 5 3 8 3 8 3 2 2 0 8 3 0 C 0 5 2 8 3

I,
UI

S O t t o 0  , . _ p f l_ O P . , q P . t oC p ) 00 0 0 t 0 0 0 0 0 0 0 0 0 t o 0 W It o 0 0 0 5 2 t f 2 2 0 3 ø t o t o  0 .3 .2
r
— O . 4 t o C 5 2 . 4 . 4 C t o O C 4 4 C t C Ct o C 0 e P . . 4 0 t o e 0 C 5 2 C O a t o 0 C5 3 0 t . 5 2 C 0 t o 5 2 0 2 2*I1~~t*3 O C 5 2
— W S C C O I ) 4N S p . P . 0 0 0 0 5 2  e e c  a,.,... C . r t r t ep.(’..l . 1 0 0 0 C P .  C C  .P1 tla .4. 4 0 5 2 S C C P . t P . P . C CC C C N 2
522
P C C 2 2 P . P . P . F . P . P G C C C C C C C C C C C C W I W I W I W I C W I W I C W I W I W I W I W
a • • ~~~~~~~~• • j ~~~ ~~~~~~~ • • • • • •  • i • • • •  • i • p t I l I t I  1 1 1 0 1 * 1 2 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

go 0 0 o t o 0 t o 0 0 O f l O P . 0 f l 0 O 0 0 O C 0 f l 0 0 O O f l t . C P . 0 f ’ t h W~~0 I W I C 0 t o C O 2 t~~ O O *3 )

~~ O C . 3 0 0 2 2 2 C 0 5 2 0 . 4 q 5 3 0 0 0 8 3  . 0 O . C I * 3 e t o C . O O C O t o 4 4 O e C 4 4 t o O e C P . 0 l W~~N~~e
— OflI Wl t S, N % C 0 5 2 5 2 P 3P. .4 5 % 0 0 5 2 0 0 C . - o w . 4 00 4 0 5 2 P ’. C W W I O S P’  0 0 5 3 . . I I S C 5 2 O S O O. 4 0 0 5 2 . 40
— C C  C 0 1) 22 C C  — *35 22 Cl — (24 *3, . 5 22 22 22 22 — to to 22 52 C 0 00 . 0 1)4 to I’) WI C C C .  0 .4 (2. t a t  a *34 .. — *3352 P. *3’ S C * to . 2 2 2  52 0

• t S % W I C W I C C C P . I S P . P . e t 1 t C 2 2 C t  c r 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0.4 . 4 . 4 . l*34 .4 .4 t o n o m I S 0 4 10 1 0t o *n t o n . 2 t o
.0 . 4 5 2 5 2 . 45 2 5 2 5 2 8 3 % 5 2 8 3 330 831 3 0 8 3 % N % d% N 2 5 2O C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C C  0 0 0 0 . 0 .I 0 0 0 . C C

.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0C 0 0 0  0 0 0 0 00 0 0 0 00 0 00 0 00 0 00 0 0 0 00 0
z
— o a o o o ooo o o o o o o . .o . o, . . 0 0 0 0 0 .0 0 0 0 0- 4 0 0 0 t d O W0 0 0 0 0 t 0 0 0 0 P d 0 0 0 0 0 0 0 f l 0 0 0
1 52 in *32 83*3 * 22 22 53 *3) (4 to (254 • ~~ 52 534 — 22 22 .2 *3) 4 2 2

22

a P . t . a  t o O . l O t o . 5 tt 4 C 0 P . P. 0 0 0 5 0 0 . 4.4 . 4 f l I f l f l 2 2 2 2 t 5 2 C 0* 3 P . C C G  o . 3* *0 . 2 n o . . * F .r g t o p $ 4 2 2 2 2 . 4 5 2 2 2 4
• *..I .401154124fl1 . . I * 4 4 *I 4 1183 (N IV IV PJ AJ PJ

o 0 0 0 0 0 0 0 0 0 e 0 S 0 5 2 0 5 2 0 S . S .  0 0 5 2 0 0 0 0 0. Se O. S5 2 S S 5 2 5 2 5 2 5 2 0 S U ’ S S e f l O O e e C O eO O C O O  
054 V. 2224 V.32224 2254 5W 024 124 *322 5424 524

83 * 3 .  S . t a t . .a, t . S , t .  8 3 a~~a t S 83 C S . 8 3 S t, t.C. t C .*4 t . t  a 8 3 .S. a C . t C .
1

C

a .221 04.p.1 n o 3 2 4 r . p . p . r . . . p . 0 r dp . 4 5 4 r 4 1 5 4424 2154 1 5 4 p . 3 2 4 1 5 4 1 5 4 1 5 4 1 2 4 0 5 4 1 5 4 0 1  2 2 0 0 (  124 154 154 1240t83101154 154 124 1’4 0154 524 454 1’4P40 124 t* 154 0 154
P . P . P . P . P . P . P . P . P . P . P . P . P . P. P . P .  P . P . P . P . P .P . P . P . P . P . P. P . P . P . t . 1 2 4P. I ’. P . P .P. P’ P 2 1 2 P . P . P . P . p . P . P . I’ . P . P . P . P . P . 0 P . P . P’ I P . P .

OW
Lx
— S O  0 0 0 f l O  0 0 ’)  0 0 ( 3  r, 43 0 0 20 0 0 0 0  0 0 0  0 0 0 0 0 00 2 1 2 0 , 100 00  0 00  0 0 0*3 40 0 0 0 0 00 54 ) 0 1 2 20 00 0 0
5.5W

2S
41$ C

• °0

It ..
t , C 0 0 0,5 I C . I J C C C 0 0 0 SI S I 0 0 0 0 0 0 S C C C2 S I C O S 0 0 0 0 0 S S O C 0 0 0 C C* 0 0 0 0 0 C C C C C C 0 0 0 C O C

• 000000000000000000000000000 00 000 00000~~~00 00 ,0000 00000000000
40 .. • • • • • • • • • a . . e . 4 • • * I 3 3 I I I S I *3 *3 3 $ * 3 I S I 54 4 54 I I S I I I I I I I I I I I
Z~~ 0 0 0 . 0 0 0 C 0 0 0 C 0 0 0 0 0 C C C C C C C C  00 0 0 0 C CI O 00 0 0 0 0. 0 0 0 0 0 0 00 O  0 0 0 0 0 0 0 0 0 C C  C C
• .4.~~.I .4 44 I .4 ..4 224 11 .4 *34 ,I ~.I ~ 4 *34 04 4) 4) .4 . 4 . 0 0 4

P . S  I lI l I l i l l  1 0 1 1 4 1 1 4 1 1 3 1 1 1 1 1  $ 1 1 1 3 1  I I  1 1 , 1 , 1 1 1 1 1 4 1 1 4 1 1 1 4 1 1 1 1 1 1 1 1

. . .WtoP .P .P .53 .  P. P . P . P . P . t.  I S P .  P. to P.. P . IS P. to 53..ø. P.P. P.. P. P . P . t o  t o P .  (1~ ~~. P. *3. t% P. P. t o P .  P. P . r .  P..P.P. P . P . P .to P. P.. P.
: 50
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Appendix E

NAVIGATION BATHYMETRY
READ A I

PARAMETER CARD f PARAMETER CARD
44~ _ _ _ _ _ _ _

RECORD OF
READ A I READ A RECORD OF

NAVIGATION DATA BATHYMETRY DATA

END OF
FILES OF ‘ FILES OFK FILE? BATHY-YES 

~~~~~~
INO

CONVERT THE

MONTH AND DAY 1 NO I JUl-IAN DAY TOJUl-IAN DAY TO

I 
MONTH AND DAY

LATITUDE AND AND SECONDS
LONGITUDE TO TO DECIMAL

I CHANGE THE 

1 

CHANGE MINUTES

DE CIM A L EQUIVALENTS
EQUIVALENTS

RECORD ON TAPE UNCORRECTED METERS
I WRITE A 1 CONVERT

I AND PRINT OUT TO UN CORRE CTED
FATHOMS

CALCULATE
CORR ECTED METERS J

I WRITE A RECORDI ON TAPE AND JPRINT OUT

16
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Appendix F

SOURCE LANGUAGE LISTING

PRØG R AM C@NV~ ATI’2
CE MM (~N/IHE Rk,IE~EF

C It~ ‘r Ii~ ~ V~~NT CF A 1¼ ~~~ C€N ’jEP!I~~ . ER k~ R iT STA TEMENT 2fl9 Ci~~ T~
C A~’ 1~~V AL !D CI~A PA C TFR J FUCGF KIL L SET IREF T3 I

C A L L  F~IDGE
IEE FCO
!FIx= 0
I T’~ZP~E~ C
~45~~pI~~j
ICNT:0
PE AD~ 6D ,200)t’VR ,C~ LI!E,NCFT L E ,TCL T

200 FERMA T (12 ,A8.2!5)
3~~ REA DI ,1O0h~LtY,I.F.~~lIN ,X I Ar,X L ,XL~~f),wLO~~, ITYPE ,IFIX
100 FCRMA T I3 , F 2 . F 4 . 1 , F 3 , ~~~~.~~ , F 4 . F ~~~. 2 . I 2 I 4 )

! c ( I R c ’ ~~C~~.I5
) 300,3C1

301 IF (E0F,15) 5C2.3O~
C CeP5~ ERy JUL1A ~ t.A~ T~ P~~~ % ’~H A K t  t A ~~
303 IF tG~ r ,EQ,~~ CS ic 444

CALL JULIAN ( IVR .JLI~ It, I M , L ~~ v R )
I F ( I r IX , L E , IF I x 2~ CC TE ~~0C
IF !x2aIFIX
XP’INCXM IN.lO

C CI~A I~$GE LAT ITUDE Ar% r LE~~G !TLDE 7€ CEC IIIAL
fr INLJS.40 U000C 0 0000  CCC OF
XL A M s  A R S F  ( X~. A P
XLAM IA P~~ ’ C X L F ~’)
KEYIX LA D.ANI) .PIN (J5
IF (K€Y .EQ ,Ph I P~LS )27.2E

27 ~~~~~~~~~~~~~~~~~~~~~~~
CE IP 29

- 2P C€ M LA ’ T IX LA D • XLA P’,oC,C
29 KEYIXLRL ).AND,P’IPUS

IF (I~IY .EU. M It t . S ) 3 O .~31
3C C€ MLFNSXLSU.)LEM/6C,C

CI 1€
31 C€ML~~~’%Lefl %~.‘P l 6 t . t
4CC WFi !TE (4~~,4O~~ICRLjI5F ,IT P E , R.IP ? ,ID, ,XMI s1.CRMLA 7 ,CdMLP~~,ITYPE,

h F  Ix
40 1  rE R H A T C a 8 .  ..3!2,1~ Fc , F s S . F P  .4,F~~,4.I~~,7X1S ,24x)7F (IE~U T ,NE.1) GE IF ~!OC

2 PIN ZX M IN/1. 0 .C
!F ( M C D C N I ’ H . b C ) . I~.E 4 1 ) CF 75 6 C C

~~O1 h~~ IT E (61,~~ Oh )

~ci r € R M A T t 1 H 1 , 1 2~~l -S HIF i t t  C R L I ~~ E TI~~F Y EA R  MPIs. TIi DA Y
1 1-1RUR PItI I.TC LiTIT1 .r.~ LeI~~ITU0F FIX
2 F I X )

h~ I1’ E(6 j , bU~~I
~ 02 FERMA1 (IH ,24HoE~~y 3rIC A T IF ~ 2OP~k,7BX,22HflESCI~IPTl€N t IJMB

l E F t
Ma I

6CC b~FI’V F (A1,llb)CRU5F,I7PZKE . IYF. IP ,ID,I~~,7MIN ,CA t4 LA’T ,CePlLP~% ,I ?YPE , . -

t IF Ix
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TO DDC 
BLODG~~~~~

116 F€R$A y(1H ,2~~A 8 ,  7xI~~,7~ I~ ,7X 1 2  .7X12 , 7Xr2. 7XF4 ,l,6XF8.4 ,~~Y FQ. 4.4~X !2
l ,10X 15)

tL0 MCI35UM • I
GE T~3 330

444 ICEF • 0
GE T€ 3O~302 !CN’T:ICNT • I
IF (ICNT .E 0, NE FILE ) 6€ 10 iCC
GE 15 3QU

700 (I~DFILI~ 40
CALL  0A T H Y ( I T I ~Z P S E )
STOP
EI~D

IrE~54 I CPt~V~~A TH
PR€C RA t~ LEt~~TN 0C447
Et51FY PE INTS  C5P5~~PA Tl  OC 1~~5SL.FCK t54A MES

I eEFR C C O C 1
F X T ~~Pt~AL SVM ~ 0LS

~ d (~ ~ t-. TRY
Tts F t ~r .
CSCST5P $
00CC I C Y  I

F Ut GE
JUL I AN
RA1I- Y
XM FLF

I F E I•)F
0~ ’~IF I~)C
EF T~

ST’ . .

~JN t.GL
C012~ SYM~ 0LS

SLSRC UT IN E .J LLIA N t’ IY,..U CY , I t , I P ’ ,LPYR) r i
C E tV E PT S  ,JUL IA Ps 3A T F  Its1~ DA Y ,  ~€ P’ T~- , Y EAR F3 P A tj t i 5TÂ T~~pN I~ Rc EAN$ F ~
C V I  a Y EA R , JLI~Y $ .%.LIAN I~AY , ~t C A p ~~~R I~A Y I IN a CA t E’~DER H6N F 3
C CP’PLIP1ENT S ~F P~~O FEC ~~N - CItE 6 174 • 17 NOV l~~71 F 4
C P~E DIF~~F.D $Y LEEN LA LLPIF R E • C E t E  8I~~ — 17 NOV j9 it F
C F ~

r IMENSIO N 4SJU3) ,  4 A C 1 2 )  F 7
T YP E INTEG EN *4 F p
C A T A  ( I J J ( I) ,  ~ = 1. 13) • 0, 31, ~ 9• ~0. 120, 1~~~, idI, 212, 243. F 9

1273 , 304, 334 , 3~~~
) F

C A T A  ( ( A A C I ) ,  I s j
~ 

j 2 )  • 1. 2, 3. 4~ ~~~, 6, 7, 8 , 9, 10. 11. 12) F . 4

LL’ IY F j~F j3
IF ( L L . L T .0) GE TE 10 F 14 C

IF ( L L . E Q , 0 )  GE T~ 1 F j~
IF (P~~ U( L L , 4 ) , E C . C )  CE IC F IA

1 IF (PM.L.. F . O 4 PF .HM .C T .3F~~
) 

~€ IF 4 F t7
2 Ct 3 ~~2 .h3  F i~

IF (P’M.LE , J Jf N ) )  GE 15 6
3 CINT INi JE F 20

-~~~~~~
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4 LFYR’2 F 21
I F C~~M.LE I0 ,f!Ii,tlM I C T .36b~ CC I~ 10 F 27
IF (~~H .LE ,59) GE IF ~ F 23
IF t ’ 4 M I E Q I 6 O )  G O I F  ~ r 2~PPCMfr-1 V 2~GE Tt~ 2 F ~ A

S 11=2 9 F 2~K s 3  F 28
GE IL? 7 F 29

6 IVIMP~—JJ (K—1 ) F 30
IF C L L . E 0 .0)  CF TE 8 F ~~j
IF C M 5 ’ ) C L L ,4 t .t~E .0 )  cs  YE F 3?
I F  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ GE 7 5 8  F 3.1

F 34
7 IF (LL.GE, 10~ CC IF  F F 3S
S ICa~~I F’ 36

t P A A (~~— 1 ) 37
9 R~~Tu~~r.~ F 3R

10 PRIN T 11. LL. F’ 39
GE T (~L 9 F 40

C F 41.
11 FCR~~A T (1X,.YEA R = • .12 , 1 X . ..LL IAN DAY a • ,I3,1X. .ARF RA n t’ATES .t F 4 .

— FNO F’ 43-

5 1 40$ 4 4 L L 1 A P~
IC ENI IJ IP L IA N

P R E G R A ~’ LEPs G~’H 0 C 3 C 1
EN TRY FEINTS IJU L I A N  0 C C ~ 3
EX 7EPP ~A L S~ M~~ LS

08(~C I C ~ I -:
NM F L F

UNSIt GL.
OC 1 I C  SY M~~@LS

I C E N T  FIJIjC, E
PRFC•RAP LENGTH 0C023
ENTRY P€I NYS FU C GE O C 0 00
BL€C K NA M ES

IOE R R O C O O l
EXTERN AL SYMROLS

ELC,
QOCE P SE I

E x T
FLJUr,E

00000  I€ ERF E L € C M
0000 0  C e P W € N  It9EF
30000 00 C OCC UO ROOF Ed 0

00 0 O C C O O
00001 77 2 OC000 057*

20 0 POCC1S
00002 56 1 P000ti SIL

50 3 O C C O O
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51~ QUA3~~1’~£ 
~~~~ ~u~D TO P~~ — 

4 

BLODGE T1’

00003 77 1 04030 E~ A (~~)r~ DGF .1
10 0 POCCI 7

00004 ~ c 1 OC000 EN ! 3.1

~0 0 O Q C OO
OCOC5 6.5 C 13C17 5FYT,A 0.E1~ Y,.1

~0 
5 ~‘00C14

0C006 ~0 1 OCC 17 It..! 1~ ,i
12 3 P00002 LCA FLDr,E .2

00007 A 3 0 14 03 ~ EY T ,AJ 2 ,E3 x,,j
50 b POCC1 4

CCOIO 12 3 PQOCI 4 LCA x
20 0 X7~~ 77 STA CRa~ RSET.7

00011 53 1 77777 REST~JF Ets i
50 o occoo

00012 77 2 0C 00 OLCA
12 3 P0CCi~

CC013 7~ 0 PorC0O SL34. F’~DC,L

~0 J OC000
0C014 6.5 e OC COO X I4F..~.P

00 3 77777
00015 00 ~ O CO CO E d C

U C 9 O C G C O
00018 00 ‘1 OCCO C EdT 3

30 C OG COO
00 017 17 2 O COJ O FLOGE, 1 G ETA

20 ~ P00015 
9

0002fl 10 i COCO1 EN A 1
20 0 C00000 ETA I~ Er

CCO2I 77 2 00000 CL CA X.i
12 C PO C C I S

60022 63 .i 00000 LE,.P C%)EL IJ ,•i0
01 ~ X 7 77 77

00007 SYM ~’0LS

SLPRE L Lj T It J E O A T I Y ( I T P ~2 NF )
CI MENSION ITIPF(40) ,...LL (40),P2C40)
P.LM.t
ICNTIO
I T P 1 Z N E R O
REA D ( 60 , 100 ) VIP , CR1. l E E  , N E F  !LE , P4IE~~~,

1CC F E R MA T ( I 2 , A Is .3I 5)
P EA D(6 0 .4 00 1 C IT tHE c 11..LL (I 1 ,P 7 C 1 )  , I’l ,NRM Z)

4CC F E R M A T C 1 5 I 5 ,SN)
M AT u P Z C 1 )
1.2

3CC PE AD (15,2C0)~ I.rY.t’F ,tP’IN ,SIC I X LA T .XLRI,UNCRR
200 F E R M A Y C  13 ,3F2 ,?c c ,4 . F 7 .3 t

I F C I t ~Cl’lECK ,1S)300.~!01
30 1  I F ( E F F . i S ) 3 0 2 . 3 0 3

C CRNVERT JULIAN CA Y T~ PENIM A~ C C A Y
303 I F (I F E F ,FQ .1) GS Ic 4 4 4

C4LL JULIAN (IYR ,Jl.OY .It ,I M ,LRYR)
C C HA N C E  P INU TE S A N t  S~ C€ P l1! T~ CECI P AL ECI~IvALEN T

~ 1 Nusi 4C:0oOo0oooocGcc F
SE C. AOSF C SEC I
Mt Y.XM IN • A N D .P IN US

_ _ _ _ _ _ _
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JR.M ~~~~ Y ? AI.~!~~ T’O DOC

27 C€ M LA T .X M I N_ S E r , , 6 0 . C
CE 15 29

2~ CE M LA T ZX H IN 4 SECIFC .C
C CALC ILAT I  CRR~ EC1 ED PEI~~R5

2~ CEP TNZ UNC PR/ 1.82 0F
ICLOCtc C44R .10C • X P I N
IC EPY.,sDEP
I F C J L DY .E0 , J L L C I I . t . IC LEr N ,CF . 1T I t ~I(I,) 3~ 15 6(10
GE YE’ “02

6CC frA T zM Z (I )
• I

602 CA LL MTCSFC ( rEpTH ,p A T , pe~~FA1 ,N F R p 0 T .M ET ut. ’c , NToc ,
CEMLAT .CMMLA I ~10
‘~CEPI~4 s D EPTp4 • 10
N R I T E ( 4 0 ,6 0 5 1 L I S E I I T P4 N E . 1 Y R ,I I . ID .P .rL~L M LA T , X L A T ,X L RN, tInE PTW .

LKERMET, MAT-r 605 r € R M A T C A R ,t5,312 ,IXF;, F3,FF ,4 ,F5 ,4 ,jOX ~~I5 ,I2,16x )
IF (I CUT .NE.1) GE IF 3CC
7P’IN :COMLAT/IC,O
IF (IISD (NU Pl ,6C .NE .fl (~E T$ 7 C 0
I¼ L Ma 1
:Trc 6h ,~~d4)N F III Ce 1. ~C b 15C4 FERMATCIHI,1331,SHIF AN t CR1150 ~ IPi F YEA R HPNYH D AY HRUR

1 MI NUTE LA ITTUCE L5~ GI TLtE LNCC~ RFCTED (JNCORRFCTEn C8RR
2FCTEI) MAYTI . ENS I

505 F€R~ AT(jN ,22)’1DFNIIr[CATt~ N Z€NE,65x.44~4F4T,4OMS ~ETEPS1 METERS PEtE )
7CC WRITE (A1,7 01 )C~~(1! 5E,I TfrZ .IYR, It’ , ID ,HP . ZM IN . X LA T I X LPN, r,EPTw ,

1LNCOR ,KOPM FT ,PAT
701 F € R HA T C 1 H  ,2XA ~~,5xI5 , l;,cx I 2 . 5X I2.~~xF2, 5X r4 .1.4xF 8 .4 ,3 xFQ ,4 .

1 5x F6 ,1,8xF6.1,71 ! 5 , c x I2 )
P..LMaNUPI • 1
GE 75 30~

3C2 IC NT C ICNT • 1
IF (IC NT ,F.Q,N€F 115 1 GE ~S 000
GE 1€ 303

4 4 4  IEEF’O
GE YE 300

80C ENOFILE 4Q
REW IN D 4.’
REW IN D 1~RETURN
END

PR ~~C•RA~ LENGTH C C7 ~~JENTRY PEINT S NA I t ’Y  0 C 33 4
EXTERNAL 5YM~’0LST r4 V N C

1OC
0ML~L ICY.
.JUL IA P..
M TCE~XM F[F’
000 1FF

‘ F T .
Ret . .
154’ ,
ST I- ,
UN SLtG L ,

00150 SYMMOLS

_ _ _ _ _  
.
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BLODGETF

SLBRe~ YlNE NICER CICE P , MT ,HCDF,KCCP ,METU NC,MTDC ) J 1.
C J 2
C JAN 10, 1972 J 3
C J 4
C MED IFIED FOP CCC 3 e 0 0  FY LF€ N LA LLM IERE • CODE 8174 • 20 MA P ~972 J 5
C J 6
C SLOROUTI NE MT C€ RC *RG ), MATT HEN S TABLE C~9RR E C T I ON J ~
C VERSI ON NP.IERE CEE FFIC IEN TS ENTERED *7 RUN TIME J A
C ALCULATES CERRECTEt tEETH IN P’ETERS WHEN GIVEN J 9
C MATTHEWS TABLE CEE FF IC IENT S AN D UNCORRECTED J 10
C DEP TH IN FA THEME, J II.
C CEPIED FRE M WH Et PREC RA M FER lAP 1130 J j2
C J j3
C INPUT . i 14
C IDEP • LNC$RRECTEO DEPTH IN FA y W $ M 5  J 15
C MT a MA TTHEW S TABLE CEE FF IC IENTI 1 • 52) J t6
C J j l

C ELTPUT . J j R
C KCDF $ CERRECTE D DEPTH IN FAT HØM 5 Ii 1~C KCO M CERRECIEC dEPTH IN PETERS J 2Ô
C MTDC • MAT HEW S IAFLE DEPTH CORRECTIRN (METERS) J 21
C J 22
C INTE RN*t. J 2~C NUOF WATER DEPTH UNCEFREC IED FATNE MS J 24
C WUDf~ W ATER DEPTH UNCERRECIEC FATHEMS J 25
C WUDM WAT ER DEPTH UP..C€RFECIEC METFRS J 26
C WCBR CERRECTIEN IN METERS J 27
C J 28
C SE TTING MATTHEW S TABLE CEE rFI C IE P~TS SUPPLIED 9Y C. GA NTAP J 29

DI MENSION MTN(52),AMT(!2),PPT (52) ,CP1T (52).DMT (52),EMT (527,FMT(52) J 30
C J 31

REA L IDEP
DATA ( M T N . h , 2 , 3 , 4 .5 ,f .7 .E .9 .1 C ,11,12,13,14.15,16,17,18,19,20.21.22 J 37

1,23 ,24 , 25,26. 27 ,28, 29 .30 .31 ,32.33 ,34 ,35 ,36,37 ,38,39 ,40 , 41,42 ,43 . 44 J 33
2, 45 ,46 ,47 ,46.49 .50, 5 1,52) J 34
DA TA CAMT .P .05,,21..19,,25,,35,.43..12,..21, .76,— .19,..07,1,29,.34 J 33
1,— .o~ , .12,.39

,1,ie,1.2!,- .1i, ,64,— ,3j, .43,.,29,..06,•.110.— ,08.— ,2 J 36
23 , ,06 .i, 14 ,— .38, .2.— .56, .31 , . 58 , 1. 1 5 ,  ,58. . 0 1 .  ,59 .2.4~~

, . 9 7 , 3 . 93 . i . 9 J 37
36,— ,13,~~O9, ,06. .42. .0~ . .03.•,43.— ,j~ ,— .ö1, .07) J 38
0*7* (HMY.ø ,01613.- .0o247 ,.oo 6Ees,.000A3,,,o15719,,004,69,.ol3eel. J 39
1,025505,,030789..023C35,,031673,,036491,,031972 ,.04,788,.032253..0 J 40
240042,.031533..043541,.046531,.034097,.019659,.025093,,012063,.005 J 41
3833,— ,009j39.— ,006374,.,00994,- ,012026,..019317,— .011231, ,~ 3’i~ 3. * .1 4?
4037121,.o37e74.,03!24,.C3j42c,.037e72,.043o38,,0393,,025775,.O~583 

j  43
5e,.o2iool,,0186,,021c08,,o13118,,001109..044699..o2651..n2Nooo..o3 J 44
69524,.03641,.049807,.0C0832 ) j  45
DATA (CPIT. .130695.- ,C2 8055,-,033416 , ,03o765,-.169795, .049419,— .059 J 46
1931.— .1565’9,..141286, ,00879,- .101806,— ,121871,..04O565,.,733986,. J 41
2011268,. .3639S5, ,227838,- ~239633,- ,3e3832,..24g6j,.,044804,-.2j65 J 48
309,..014753..,009209 ,,C21716,,082109,,101101,,11845..193887,.06327 .1 49
48,- ,25350$,- ,1747j2.- ,196492,- ,149662,-.141422.— .17812,— .210’77... J 30

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 02 3 6 4 6  J 51
6,-.271705 ,— ,0418j2, ,048156,..059269 ,-,097981, .001216. .161659) ,j 5~DATA ( DMT .— ,040 567,,017161, .,0047 1.,0125,5,.1j 527j ,..03599?,.04609 J 53
j4,.063656,,05727...01943.,.C36137,.039775,,0046ES..0634S7.— .030~52, ~) 542,207727,,102774,,0’5135,,107289,.123539..02245,,119429,.nO$1ie..02 .J 55

22
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34232, ,01811,..01331J ,..C20112, - ,D3O54~~,~~.061797 ,- .0Ot826, .121471,. 
j  58

40t4336,,C018C1,.058J14,,0~~ 1~ 1,,067 ,,CJ3 3A84,.02O131,.03768i,.09235 J 5,
59 , .o 18$48 . ,o C c 2 4 . . c 6 c 1~~, . 02 3 7 c S , , 0 o 7 4 13 , . t03o92 ,.167935, . 0 f l4 ot e , . 0  J 5$
67031b ,.09786P ,~~.00C464, — ,1A 2C7 P) .J 59

D A T A  (EMT.,Q92394,.04B 595, 12713E ,..0226A, .,249166,.06975,~~.087349 J ~~
i.— .j54994,— .C757 75. ,C81004.- .035 675,.,0400l7, .023167...115008, .j07 J 61.
256,.,47C139 ,..166588 ,..U7278 , - ,366O~,7...235691,— .U2 9b4I,— .232’583, J 6.
3.01591$ ,- ,046104,.,045777 ,.0g4588,.037058 ,.062662.,110085,.001486, J 63
4— .214992,..0FE85,- .138137 ,- .C7 9156.,.67518,..09377,— .136212 , .01265 J 64
52,— .041351,— ,186534,- .C141!9, ,001108, — .09774..,025662,— .0047 17.— .1 J 65
642748,— ,98339~ ,.00Ci5~~,— .t70F3g,— .2527,.,4145.,983392) J 66
DA TA (FMTs.,072171,- .1Sb14S,~~.23102 ,.012058,.1O0978 ,.,07A7c5, .0646 J 67
j7S, ,1O~ 779,,C38823, .075341 ,.011294 ,.015787,-.027333,.067495,- .096 J 6~
2216,.403122 ,.10073,,C74933,,267798,.169277,,021495,.16502,— .02$903 J 6~3, ,035913, ,O4CeR4,- ,014177 ,.,C~ 2102,— ,045A31,— .06729, .0o1fl6A , .14100 J 70
47..o4960,,094743,.C4F0Fb,.C3c534 ,.o5u 998..08917e.~~.O325b?, .0t7COl, .J 71
5,140729,.003867 ,— ,004373,.C58355,,010515,.000162,.067775.2.003205, J 77
6~~,oo1~ b ,,149654,.235294 ,— .A~ 3~ A e, -2 .UO32o5) J “

C ~
P.ZER€ .O ~ 75

C J
NIOFaIDEP ~
I F  (N I JD F ) 3,5,1 j  7$

1 IF 52-MT 4,2,2 J 79
C J 80
2 Wt.UFRIDEP

WLDM:WUDF.1,8258 J 82
WC9RZAHT (MT)4EMT (PT).4’LDP .CfrT (MT ).I,F.04.(W (1DM..2).DMTCPTJ.l.E.07. J 83
1(WUDM. .3)•EMT (WT1.l,E—11* (~ Lt P..4).FP’T(MT).t.E t5.(WUDM*.51 J 84

W CD M WII DM ,W C ER .J 8~LCCD M W C DM.D ,5 .j 86
MID CC L.dCA R.0 ,5 .1 87
KCDFZ(WCDM .0,54681).C,5 J 8~MET UP.C .WU DM J 8~PEIURN J 90

C J 91
3 PRINT 6 .i 9.

GE Y S S J 93
C J 9’

4 P R I NT  7 J 95
C ERROR EX IT J 98

5 I CDM=N ZIPO J 97
MI DC :NZ ERO J 9$
HCDF’NZER$ J 99
RET URN J 100

C J 101
6 F’C R pjA T (1X , . DEPTW R EA D IS N E G A T I V E . )  J 102
7 FERtIA T (IX,.MA TTHEW S ZENE t. LM E E R IS G REATER THAN 52 .)  J 10 3

END .1 104-

I t E N T
PR’~CRA P LENGTH 31015
ENTRY PEINIS MTC E R J CS77
EXTE RNAL SVH’~OLS

7 HF P.. C
~8C £ I ~TST P.I ,

00074 SYMt~0LS
L EA D
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