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Abstract

This report documents the W.H.0.I. VAX-11 programs used to
calculate available potential energy and related quantities from CTD data
using the technique described in Bray and Fofonoff (1981). The report
includes examples of how the programs may be used, as well as complete
listings of all the required FORTRAN files.
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Introduction

This report describes the structure and usage of programs designed
for calculating and displaying available potential energy (APE),
adiabatically leveled steric surfaces, and related variables from a group
of CTD stations. For a general discussion of the technique it is
strongly recommended that the reader refer to Bray and Fofonoff (1981).
The programs have an inherent requirement that the input CTD data be an
even series in pressure, although the input pressure interval may be
specified. This report describes specifically the structure of the
programs as used on the W.H.0.I. VAX-11l, with input data in the standard
CTD78 disc format (Millard, et al (1978)). Other input formats can be
accomodated through modification of the data input subroutine as
described in section 4.

The calculation and display are divided into separate programs.
POTential ENergy (POTEN) reads the input data, calculates the
adiabatically leveled reference steric field (see Bray and Fofonoff,
1981) and variables related to the leveled field. Potential Energy PLoT
(PEPLT) calculates variables derived from the leveled field variables and
displays POTEN output in the form of Tists and plots.

This report is divided into four sections. The first, General
Structure, covers the non-FORTRAN aspects of the programs: file
structure, linkage and general usage. The second and third sections
contain detailed documentation for POTEN and PEPLT. The fourth section
describes modifications to the data read subroutine in POTEN, to allow
input data in other than CTD78 disc format. Documented examples of how
to run the programs interactively and in batch mode on the VAX-11 are
found in Appendix A. Listings of programs appear in Appendices B and C.



1. General Structure of Programs

Both POTEN and PEPLT are accessed through a short main program
which performs initializations of parameters as requested by the user.
Control is then transferred to one of three major subroutines, from which
point the user is free to access different branches within that
subroutine, or request entrance into either of the other two major
subroutines. The various branches are described in detail in the
following sections. Schematics of POTEN and PEPLT are shown in Figures
1, 2 and 3. The remainder of POTEN and PEPLT consist of secomdary
subroutines: data read, physical properties of seawater, etc., which are
accessed as part of the various branches available to the user in the
major subroutines. The file structure reflects the program structure
(Table 1). POTEN and PEPLT are Tinked by linking the object files in
Table 1. Accessory files are listed in Table 2.

The input data in CTD78 disc format is accessed using subroutines
from CTDATA/LIB, and the plots in PEPLT are created using the NCAR plot
package. The plot package creates a file on logical unit 8 which must be
read and translated into plot(s) by a Metacode translator. Those
translators are available both for the high speed Calcomp plotter and for
various screens, for plot previewing. The absolute plot dimensions may
be altered after the file is created, and the plots can be plotted as
many times as desired. The use of the translators is described at the
end of section 3.

The multiple branch structure of the programs provides an extremely
powerful and flexible framework for computations which are often not
routine; however useful documentation of such programs is correpondingly
difficult. It is suggested that the new user begin by studying Figs. 1.,
2 and 3. A documented command file (ENERGY.COM) for a routine
computation and display is found in Appendix A. This file allows the new
user to become familiar gradually with the options available in the
programs. After studying and experimenting with the command file, the
user may wish to explore other options available by referring to the
detailed branch descriptions found in sections 2 and 3 of this report.
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TABLE 1:

Main program

Major subroutines

Data read subroutine

Secondary subroutines

Library subroutines

System subroutines (associated

with the NCAR plot package)

11

FORTRAN and Object Files

POTEN Files

POTEN

PTENS

COMPS

AVRCP

DATA

POTENSUB

CTDATA/LIB

PEPLT Files

PEPLT

PEPLS

AVRGS

TABLE

TDATA

PEPLTSUB

POTENSUB

AUTOGRAPH

DASHCHAR

NCAR



Accessory Files

Common, dimension and equivalence
required for compilation (FORTRAN)

Station Tists (JSHP.PTN is
generated by COMPS —- unit 12)

Input data
* . CTD 48 CTh File
* . REG is generated by COMPS
*,AVG is generated by AVRCP

1

TABLE 2

* is the station identifier

Common storage (binary file)

POTEN and PEPLT generate these

if they do not exist in the
directory

Documentation files (formatted)

Command file used to set up
assignments and start an
interactive job

Command file used to run POTEN and
PEPLT sequentially in batch mode,
supplying standard output.

Command file to create plots shown
in Fig. 4 using TABLE subroutine.

Command file to compute dynamic
height station by station and
output in map format.

POTEN

COMPOTEN.FOR

JSHP.PTN

*.GT0
* .REG

KPTCM.DAT

POTEN. DOC

POTEN.COM

ENERGY.COM

PEPLT

COMPEPLT.FOR

JSHP.PTN
* . AVG

KPLCM.DAT

PEPLS.DOC
PEPLS3.DOC
AVRGS.DOC

PEPLT.COM

TABLE.COM

DYNHT.COM
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2. Documentation of POTEN

In this section, the major subroutines in POTEN described above are
documented in detail. They are all structured around the multiple GO TO
statement of the form

G0 TO (#1, #2, #3,.... n) BRANCH
with #1 through #n FORTRAN statement numbers, and the BRANCH # an index
such that BRANCH # = n transfers control to Statement #n. The BRANCH
is input by the user following an appropriate program prompt. The branch
numbers are keyed to various computations which may be accessed at the
user's option. The keys are listed later in this section, and short
versions of them may be obtained on the terminal any time the program
prompts the user for branch number input, by typing @/.

Within each branch there may be options which are accessible by
varying parameters input by the user at the time the branch number is
input. These options are also listed in the branch keys.

In addition to input parameter options, there is an array called
ISSW with 16 elements found in both programs. Within the different
_branches, different elements of ISSW may be tested for values of -1 or O,
and options either accessed or skipped depending upon the value. In
general, ISSW elements determine whether a given type of output is
generated. (Historically, the ISSW array derives from the binary
switches available on the shipboard computer, the HP2100 series.) The
elements of ISSW may be altered by accessing the appropriate branch in
both POTEN and PEPLT as described below.

As described earlier, POTEN is accessed as a short main program
which initializes parameters if requested by the user, or reads from a
binary file KPTCM.DAT the most recently stored parameters, if no
initialization is requested. The main program POTEN then transfers
control to the major subroutine PTENS which, as shown in the schematic
Fig. 1, controls the various branches available to the user. PTENS is
the only component of POTEN in which branches may be accessed. The two
remaining major subroutines are COMPS, in which the regressions are
performed, and AVRCP, in which the horizontal averaging is performed.
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This subsection charts the branches available to the user in
detail, and describes briefly the working of COMPS and AVRCP. Short
versions of the branch documentation are found in the Appendix, and may
also be printed on the screen while the program is (interactively) on
Tine by typing @/ whenever the program prompts for branch input.

2a. Main Program:

The main program queries the user 'Initialize common (YES or
NO)?'. A NO response causes the present elements of KPTCM.DAT, the
binary storage file, to be read into common. (If no file KPTCM.DAT
exists in the directory, the program will create a new file named
KPTCM.DAT, but if the response to the initialization query was NO, an
'end of file during read' error will result. Therefore, the proper
sequence of commands to create a new KPTCM.DAT file is to run POTEN,
respond YES to the initialization, thereby creating a new KPTCM.DAT, but
not attempting to read from it. Later in the program (in branch 3)
common may be stored to the newly created file, for use next time the
program is run.) A YES response initializes the data selection
parameters (subroutine DATA), and certain other parameters not related to
the regressions.

Following this query, control is transferred to PTENS, and the user
is asked: 'Initialize regression parameters (YES or NO)?'. A YES
response initializes the regression parameters. A NO response reads them
from KPTCM.DAT. (Again, with a newly created KPTCM.DAT file, the correct
response is YES.) Finally, PTENS asks for the resolution of the input
data, before going to branch mode. At this point the user may input up
to 7 variables, as listed in the program prompt. The current values of
the variables are printed on the screen along with the prompt list. The
variables are: KBR, the branch number; ISW and JSW, which may access
different options in branch KBR; KLIST, usually the list output logical
device number (reset to 6 each time the prompt is printed); KOUT and KTP,
the data output and input logical device numbers (note that the program
uses named files for data input and output via OPEN statements which use
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KTP and KOUT as unit numbers ); KIN, the program input device for screen
or command file. (Changing the value of KIN to 6 part way through a COM
file transfers control to the screen, allowing interactive mode —- see
Appendix A for an example command file, POTEN.COM.)

2b. Branches (KBR)
0: Short documentation printed on screen. See Appendix B for a
listing of this documentation.
SUMMARY — POTEN:PTENS: KBR =0
Function: List on terminal the short documentation for PTENS
ISW, JSW options: None
OQutput device: wunit KTTX
Input device: None

ISSW options:  None

1: Calls COMPS subroutine, which performs the following sequence:
a. Calls subroutine DATA, which opens the subindex directory
for the default file specifications of the input data. (Those
specifications may be changed by calling KBR = 13, which is
identical to branch 1 except for allowing file specifications to
be changed.) Then the header for the ISWth sequential station
in that subindex file is examined to see if it meets data
selection criteria. If so, a file name is written to file
corresponding to Togical unit 12. Throughout this report that
file is called JSHP.PTN; an example is given in Table 3. The
temperature and salinity data are transferred to array DATAX,
using Millard subroutine GETDAT. Pressure is stored in the
zeroth element of DATAX, which is equivalenced to array
PRESS. PRESS is used throught COMPS and AVRCP. The total
number of scans (NTOT) is also noted. The above occurs in
subroutine DATA, after which control returns to COMPS.
b. COMPS then sets up the regression for the first interval
using parameters which may be changed using branch 3 and
continues the computation through all the intervals requested,
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TABLE 3

Example of a JSHP.PTN file generated by COMPS

Consec. Station I.D. Weight
Number
GY001002 1.0
GY001003 1.1

GY001004 1.0
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or until the end of the data (determined by NTOT) is reached.
For each interval potential temperature and steric anomaly
referred to p. (the level pressure) are calculated for each
data scan to be used in the regression. Potential temperature
is calculated according to Fofonoff (1977), using the polynomial
formula of Bryden (1973) for the adiabatic temperature
gradient. Steric anomaly § is calculated as:

§ = 10° x (a(pse(psT,Sspg)s 8) - a(p,0,35))
with o the specific volume calculated according to the SCOR
Working Group 51 new equation of state for seawater (Millero, et
al, 1980), for which an algorithm is given by Fofonoff (1981).
Within each interval an editing process occurs in which points
exceeding three standard deviations of the regression estimate
at a given steric anomaly are flagged. Temperature and saliity
are then regressed against pressure over the interval. Any
points in T or S which exceed three standard deviations are
replaced by the regression estimate. The regression of steric
anomaly is performed again and rechecked. The number of
standard deviations for both tests may be changed -- see
KBR = 3. The interpolated scans are printed out on unit KLIST
and data scans which are flagged but not interpolated are also
listed as such on KLIST if ISSW (3) is set to -1. (ISSW values
may be changed using branch 5.) Pressure p and potential
temperature e (referred to the level pressure ps) are
regressed against steric volume anomaly (also referred to
Pg) and the coefficients for both p and e are stored in
arrays CP and CT for each interval. Data output occurs if
ISSW (13) = -1, and is written into a file with the name *.REG,
where * identifies the station, a two character (alpha) ship
name, a 3 digit cruise number and a 3 digit station number. The
format of the ouput file is a header of 150 words equivalenced
to an I*4 array followed by a variable number of data records
(each 46 words, also an I*4 array), one record per level
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TABLE 4
POTEN Data Output Variables

HEADER RECORD: 150 WORDS

VARIABLE

NAME DESCRIPTION

LTYPE Identifies record as header record (LTYPE = 1)

MHDR Number of elements in header

ICON Sequential number of station (in POTEN calculation)

ISHP Ship name (A2 format)

KCAST Station number

IDAY Julian year day

IPR First pressure

LPR Last pressure

XLAT Latitude of station

XLONG Longitude of station

WGT Weight

XLTD Latitude of origin for distance computations in
kilometers (negative for south latitude)

XLG@ Longitude of origin (negative for west)

LBBL(3) Short station label (3A4 formt)

LBL(13) Run identification label (13A4 format)

NSC(60) Regression parameters } see text

NPR(60) Regression parameters

NSECTION Number of sections in the water column

DATA RECORD: 46 WORDS

KTYPE Identifies record as data record (KTYPE = 0)

MBUF Number of elements in data record

IREC Level number

N Polynomial order

NDP Number of data scans used in regression

KSW Not used



NAME
L1
L2
PF

T@,S6,0Vd

PI

THF

DVI

DVF
PM,THM, SM, DVM
DH

PE
XPE

CP(8)

71

CT(8)

72
F1,F2,F3

XLT@:
XLG@:

19

TABLE 4 (continued)

DESCRIPTION
Not used
Not used
Level pressure
Temperature, salinity and steric anomaly from input
data, averaged about PF * PDIFF (see branch 3
description and Table 5)
Pressure of the reference steric anomaly (DVF) in the
unleveled or initial field
Local potential temperature (referred to PF) as
estimated by the regressions: ef(Pf)
Steric anomaly corresponding to PF in the initial field
Steric anomaly corresponding to PF in the leveled field
Average of pressure, potential temperature, salinity
and steric anomaly over the regression interval.
ds/dp based on the averaged regression coefficients
Potential energy anomaly } Recommended that
Horizontally average PE these not be used,
but calculated in
PEPLT
Pressure vs. steric anomaly coefficients
Standard deviation of regression pressure estimate
(Fofonoff and Bryden, 1975)
Potential temperature vs. steric anomaly regression
coefficients
Standard deviation of regression temperature estimate
Steric volume minimum, maximum and average over
regression interval
default is 40.0
default is -70.0

Latitude of origin:
Longitude of origin:
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P¢.  The output is in binary (unformatted) files. The variables
output are identified in Table 4. Some information at each level may
be output to unit KLIST if ISSW (12) = -1, for purposes of checking.
Header information is ouput to unit KLIST if ISSW (11) = -1. The
input data scans are output to unit KLIST if ISSW (5) = -1 and the
regression coefficients and residuals are output to unit KLIST if
ISSW (10) = -1. If ISSW (6) = -1 statistics of the coefficients are
printed on unit KLIST. The ratio of each coefficient to its standard
deviation (see Fofonoff and Bryden, 1975, Appendix) is computed. For
an infinite number of degrees of freedom, at 95% confidence that
ratio should equal or exceed 1.96. The statistic which is Tisted is
(ai the coefficients):

4
std dev (ai) :

When stations with subindex reference number (sequential number)
ISW through JSW have been tested for data selection criteria and
either been skipped or have gone through the regression
calculation, COMPS returns control to PTENS.
SUMMARY - POTEN:PTENS: KBR =1
Function: calls COMPS subroutine
ISW, JSW Options: ISW to JSW are the station reference numbers
Qutput device: data goes automatically to *.REG file if
ISSW (13) = -1; other information output goes
to unit KLIST, as requested by elements of ISSW
ISSW options: 3 = -1 Print out interpolated scans
(to unit KLIST) 5 = -1 Print out input data scans
6 = -1 Print out coefficient statistics
10 = =1 Print out regression coefficients for
each scan
11 = -1 Print out header information
12 = -1 Print out selected data following
regression
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13 = -1 Data output to *.REG
2: Initializes data selection parameters described in Table 5
SUMMARY - POTEN:PTENS: KBR = 2

Function: Initialize data selection parameters
ISW, JSW Options: None
Qutput device: None
ISSW Options: None

3: Changes or Tlists regression and data selection parameters
described in Table 5. The data selection parameters are
straightforward. For the regression parameters the water column
is divided into a maximum of nine sections, each of which may
have a number of levels whose regression parameters are the
same. The regression parameters consist of the total number of
sections; in each section, the interval between leveled surfaces,
the interval over which the regression is performed, the
polynomial order, and start and end pressures for the section.
A1l of these parameters are input using subroutine PARAM, which
branch 3 calls. The prompts are (hopefully) self-explanatory.
After parameters have been entered for all sections, PARAM
translates them into internal parameters which control the way
the program performs the regressions. These internal parameters
are stored in arrays NPR and NSC. Since the arrays NPR and NSC
are included in common stored to KPTCM.DAT, the user form
parameters need be entered only once, until a change is
required. The old parameters may be retrieved by responding 'NO'
to the initial query in PTENS 'Initialize regression
parameters?'. Stored common is written to KPTCM.DAT at the end
of branch 3, so any changes in regression parameters will

- overwrite the most recent ones in KPTCM.DAT, provided branch 3 is

completed. It is not possible to change only a single regression
parameter; if a change is required, all the parameters must be
re-entered. (This is because the internal parameters NPR and NSC
have elements whose value depends upon parameters for more than
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TABLE 5
POTEN Parameters: Branch KBR = 3

Parameter Definition Default if Initialized

ICON Consecutive number 1 for first station.
Increments with stations

processed
KSW Not used
A2 Number of standard deviations 3.
allowed for a regression point
in p(s) before flagging.
A3 Number of standard deviations 3.
allowed for a regression point
in T(p) and S(p) before
interpolation
WGT Weight
PDIFF Interval (db) about P¢ for 6.
averaging T0,S0,Pf
DELP Pressure series interval for Ze

input CTD data (db)

REGRESSION Parameters -- as described in program prompts
Data selection parameters: windows such that data inside all windows is
accessed; all other data skipped

IDAY1 : Minimum Julian year day 0
IDAY?2 : Maximum Julian year day 365
JD0 : Additive constant to actual day 0
XEMN : Minimum longitude -180.0
XEMX : Maximum longitude 180.0
XMN : Minimum longitude - 90.0

XNMX : Maximum latitude 90.0
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one section. PARAM requires that parameters be input
sequentially.) It is not necessary to understand how NPR and NSC
work in order to run the program (that is the purpose of the
PARAM subroutine); however, modifications of the program may
require that the programmer know how these arrays function. A
brief description is therefore presented here. The pressure
P for each level is given by:

For IREC less than NPR(section #)

PF = NPR(section # + total number of sections) x

(IREC - NPR(section # + 2 x total number of sections))

NPR (section # + total number of sections) contains the
interval between pressure levels; NPR(section # + 2 x total
number of sections) contains an index which allows the correct
p¢ to be determined, while NPR(section # ) contains the level
number at which the section commences. Some care should be taken
to assure that the parameters input are consistent.

Specifically, the first level of a new section must have a
pressure pg such that Pe is some integral multiple of the
pressure interval between leveled surfaces in that section. The
use of the total number of sections allows the program to treat
NPR as a variable length two-dimensional array, even though it is
in fact singly dimensioned. Subroutine PARAM adds an additional
'dummy' section below those input by the user to assure that
COMPS does not continue below the desired depth. Thus, the total
number of sections (NSECTION) will always be one greater than the
number input by the user.

Array NSC contains the remainder of the parameters: start
pressure in NSC(section# ), polynomial order in NSC(NSECTION +
section #), number of data scans in the regression interval in
NSC(2*NSECTION + section #).

SUMMARY - POTEN:PTENS: KBR = 3
Function: Change or list regression and data selection parameters
ISW, JSW Options: ISW = 0: short list only
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ISW =1: full Tist

JSW: no options
Input device: unit KIN
OQutput device: wunit KLIST
ISSW Options: None
Call AVRCP - averaging subroutine. The pressure and potential
temperature coefficients from the regressions performed in COMPS
are averaged horizontally, level by level. The average pressure
polynomial at each p¢ s set equal to pg
(corresponding to a mass conservation constraint between the
initial and leveled fields) and the resultant polynomial is
inverted to obtain the reference steric anomaly (ﬁf)
corresponding to that pc. (See Bray and Fofonoff, 1981 for
a more detailed discussion.)

The averaging is actually done in two 'passes' through the
data, but a single call to AVRCP with ISSW(7) = 0 will
automatically average and output new station data files based on
the leveled field. (Data ouput occurs if ISSW(13) = -1, as in
COMPS. The new files are called *.AVG with * as before the
station identifier.) Information about the averaged pressure
coefficients is output to unit KLIST if ISSW(12) = -1.
Information about the averaged steric field is output to unit
KLIST if ISSW(11) = -1.

The two averaging 'passes' may be accessed individually, and
separately from the data ouput by setting ISSW(7) = -1 and
entering KBR = 4, ISW = 1 for the first pass, KBR = 4, ISW = 2
for the second pass and KBR = 4, ISW = 3 to output the new
station data files. However, since the second pass must be
performed directly after the first, and the output directly after
the averaging it is recommended that the automatic access be used
(ISSW(7) = 0). If no output is desired, ISSW(13) should be set
to 0.

SUMMARY - POTEN:PTENS: KBR =4

Function: Call AVRCP averaging subroutine
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ISW, JSW options: If ISSW(7) = -1 ISW = 1: First averaging pass
ISW = 2: Second averaging pass
ISW = 3: OQutput of data to
* AVG files if
ISSW(13) = -1
If ISSW(7) = 0: ISW = 1: Averaging and output

performed
automatically.
Input files: *.REG
Qutput files, data: * AVG
Qutput files, lists: wunit KLIST

ISSW Options: ISSW(7) = -1: individual access of averaging passes
ISSW(11) = -1: List of averaged steric field on
unit KLIST
ISSW(12) = -1: List of averaged pressure
coefficients on unit KLIST
ISSW(13) = -1: Leveled field based data output to

* AVG files

5: Not used

6: Print data Tabel. This label is input by the user in branch 3,
and is carried in both the *.REG and *.AVG files as an identifier
of the group of stations, the version of the POTEN run, etc. Its
format is 13 A4 or a total of 52 characters. Branch 6 lists this
label to unit KLIST.

SUMMARY - POTEN:PTENS: KBR = 6

Function: Write data label
ISW, JSW options: None

Output device: unit KLIST
ISSW options: None
Not used

8: MWrite header record to unit KLIST: Station label, position,
origin, LTYPE, MHDR, ICON, ISHP, ICAST, JDAY, IPR, LPR. This is
also done automatically in subroutine DATA when COMPS accesses the
station, provided ISSW(1l) = -1.
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SUMMARY - POTEN:PTENS: KBR = 8
Function: Write station header information
ISW, JSW options: None
OQutput device: unit KLIST
ISSW options: None
9: Write * ,REG or *.AVG single data record to unit KLIST. Of
doubtful usefulness, this branch was part of the original program.
SUMMARY - POTEN:PTENS: KBR = 9
Function: Write single output data record to unit KLIST
ISW, JSW options: None

OQutput device: unit KLIST
ISSW options: None
10: Not used

11: Set the values of the ISSW array. One call allows up to 16
inputs. Each input consists of element number followed by a comma
and the value to assign to that element. Whenever input is
complete, if less than 16, the branch may be terminated with a /.

SUMMARY - POTEN:PTENS: KBR = 11
Function: Set ISSW array
ISW, JSW options: None

OQutput device: unit KTTX
Input device: unit KIN
ISSW options: None

12: Exit program. Program queries 'Exit program '. A YES response
results in a FORTRAN stop statement execution. A NO response
returns the PTENS branch prompt.
SUMMARY - POTEN:PTENS: KBR = 12

Function: Exit program

Input device: unit KIN
If a value of KBR greater than 12 or less than 0 is entered, the short
documentaton is printed on the screen.
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3. PEPLT Documentation

Like POTEN, PEPLT is accessed through a short main program, which
initializes parameters as requested by the user, and then transfers
control to a major subroutine, PEPLS. From PEPLS, the user may call
subroutine TABLE, which plots and lists station by station, and
subroutine AVRGS which computes and displays horizontally averaged
quantities as a function of depth. Subroutine AVRGS has its own set of
internal branches, one of which returns program control to PEPLS.
Subroutine TABLE has no internal branches. As in POTEN, short
documentation can be displayed on the screen while the program is running
interactively, by typing #/ as a response to branch prompts in either
PEPLS or AVRGS.

3a. Main Program: PEPLT

The main program queries 'Load in previously stored common?'. A
YES response causes the elements of the binary array KPLCM.DAT to be read
into common, beginning with the common element KTTX. a 'NO' response
causes no action by the program. Control is then transferred to
subroutine PEPLS.

3b. Branches - PEPLT
1: Calls subroutine TABLE. TABLE plots and lists station by

station. It also outputs requested information in a format
appropriate as input to objective mapping programs. The plot
section of TABLE is designed to permit a number of stations to be
plotted on the same frame, with the origin of each station within
the larger frame. Examples are shown in Fig. 4. In Fig. 4a the
buoyancy frequency N is plotted as a function of geographical
position (relative to an origin at 37°N, 69.65°W), the
coordinates of the frame; and, for each station, as a function of
depth, where the station axes represent 0 to 3000 db vertically
and -3 to 3 cph horizontally. This is accomplished by scaling
the buoyancy frequency, and adding it to the X-coordinate (in
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Figure 4: Example plots from TABLE.COM
4a. Buoyancy Frequency, N in cph. Inset axes represent #*3 cph
(horizontal), 0 to 3000 db in pressure (vertical). The origin on the
inset axes (0,0) represents the station location.
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this example, kilometers east of the origin) and scaling the
pressure and subtracting from the Y-coordinate (here km north of
the origin). The program allows up to four variables to be
included in such a sum for X and Y. The length of the station
axes are determined by the variables X2DIM and Y2DIM, which are
input in user units (i.e. cph in Fig. 4a) for the variables being
plotted. In the example, Y2DIM is 3000 (db) and X2DIM is

3 (cph). One frame is created for each call to TABLE; it will
encompass ND station plots. The plot parameters may be
initialized by calling TABLE (KBR = 1) with ISW > 2. Control
then returns to PEPLS. Plot parameters may be changed by calling
TABLE with ISW = 1. Control again returns to PEPLS. Plotting
commences only when TABLE is called with ISW = 0. Figure 4b is
the same type of plot as 4a, with vertical displacements plotted
instead of N. Both of these plots were created using the
documented command file TABLE.COM found in Appendix A.

A number of variables relating to the leveled field, the inital
field, and the location, and time of each station may be examined
using PEPLT. A list of these variables is found in Table 6; they
are computed in function subroutine VRBL, coded by number. Thus
a call to VRBL (3) returns the latitude of the station being
examined (variable XLAT). Subroutine TABLE plots the following
for x and y:

x = AL*VRBL(NX1) + A2*VRBL(NX2) + A3*VRBL(NX3)
+ A4*C(IREC,1)
y = B1*WRBL(NY1) + B2*VRBL(NY2) + B3*VRBL(NY3)

+ B4*C(IREC,2)
Here C(IREC,n) refers to an array which may be filled using AVRGS
subroutine (see branch 4). Al to A4, Bl to B4, NX1 to NX3, and
NYl to NY3 may be changed by accessing branch 3. The default
values (initialized by KBR = 1, ISW = 2) are:
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TABLE 6 -- PEPLT Variables
(Nomenclature follows that of Bray and Fofonoff, 1981)

VARIABLE NAME or UNITS DESCRIPTION
NUMBER SYMBOL
-1 1 None | Returns the number 1 (counts

number of observations at
each level).

1} None Returns ¢
1 XPL km Zonal distance from origin
(XLT@ ,XLG@)
2 YEL km Meridional distance from
origin
3 XLAT degrees Signed decimal latitude
, (south negative)
4 XLONG degrees Signed decimal longitude
(west negative)
5 ICON None Consecutive station number in
POTEN computation
6 WGT None Averaging weight
7 JDAY days Julian year day
8 ISHP None Ship code
9 ICAST None Station number
10 N None Polynomial order
11 NDP None Number of data scans in

regression interval

12 PF db Level pressure

13 0 ¢ T, S, & averaged over the

14 s¢ el interval PF * PDIFF

15 DV@ 10~2cm3 - gm~1

16 PI db Pressure of reference steric

anomaly (5f) in the
initial field



VARIABLE
NUMBER

17

18
19
20
21

22
23

24

25

26

27 to 34

35

36 to 43

44

46,47,48

NAME or
SYMBOL

THF

DVI

DVF

APE
CP(1) to CP(8)

71

CT(1) to CP(8)

Z2

F1,F2.F3

52

TABLE 6 (Continued)

10

UNITS

10"5cm3

10 %cn®

db
g

ppt

10~%em’

'5cm3'gm-

(db)~]

~gm

e gm_

- gm—

1

db™

DESCRIPTION

Local potential temperature
referred to PF. (See 65.)

Initial steric anomaly 85

on PF

Reference steric anomaly (cf)
on PF

Pressure, local e, salinity
and steric anomaly referred to
Pf averaged over

regression interval

dé/dp based on averaged
regression coefficients
Potential energy anomaly
calculated by POTEN

APE calculated by POTEN
Regression coefficients for
pressure

Standard deviation of
pressure regression estimate
Regression coefficients for
local potential temperature
Standard deviation of Tocal
potential temperature
regression estimate

Minimum, maximum and average
values of steric anomaly over
regression interval



VARIABLE
NUMBER

48

49
50

51
52

53

54
55

56

57

58
59

NAME or
SYMBOL

n*

L

AS

Vortex stretching
APE%

B
g9

APEB

E@
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TABLE 6 (Continued)

UNITS

db

db
db

5.3

10" "cm -gm_1

(10_5cm3-gm—1)-1db

(10-5<:m3-grr{'l)db_1

10"6(rad -sec'l)2

°C db-1

DESCRIPTION

'Boussinesq' displacements:

- ds
= =8, - 5,)/(5p)*
a* + PF

Displacement of initial field

i

from reference field PI-PF.
Positive implies downward.

SinéXLAT;
PIX Sin(XL
% 'Boussinesq' APE with true

displacements

L %2

29 Gp‘l'i'

gPFAD - PE
%-Boussinesq APE with

Boussinesq displacements
" 29 %"
Inverse of local specific
volume gradient with pressure
ap
Local specific volume gradient
with pressure
Squared buoyancy frequency
Potential temperature gradient
def
dp



VARIABLE
NUMBER

60

61

62

63

64
65

66

67

68

69
70

71

NAME or
SYMBOL

Not used

Ly

Not used

10_5cm -
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TABLE 6 (Continued)

UNITS

ppt db'1

ppt

10"3gm-c:m"3

cm® +gm

3 i

gm ~-db

DESCRIPTION

Salinity gradient

de

dp
Salinity corresponding to
s Per O

Gradient of salinity with
potential temperature
Squared displacement of
initial field from reference
field

Buoyancy frequency

Potential temperature at

8¢ referred to zero

pressure

Sigma theta of Pes

Sf, or

Specific volume anomaly in
reference field

Vertical gradient of
compressibility contribution
to GPE

d (BK)a (see Bray and

dp "~ ‘ap
Fofonoff, 1981)
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TABLE 6 (Continued)

VARIABLE NAME or UNITS DESCRIPTION
NUMBER SYMBOL
72 ASf ppt Salinity anomaly from cubic

spline fit to
Worthington-Metcalf and
Iselin e-s curves
AS(pf,ef,Sf)

(Armi and Bray, 1981)

: ppt Same as 72 but using the
initial field
aS(P,,e(T0),S(@)

74 _ 8 (°c)2 Leveled field potential

temperature squared. (Used

73 AS

in calculating horizontal
standard deviation using
AVRGS branch ISW = 21.)

-1,2
1) Random measurement error

75 RME (X077 J-kg
(based on pressure error of
*5db magnitude, temperature
error of .007°C, salinity
error of .005 ppt) for APE.
See Bray and Fofonoff, 1981,
Appendix, for details of
error calculations.
V(ap*ﬂZIZ)

76 Not used

77 RFE (1074

J-kg'l)2 Same as 78 but =

78 RFE* (10'4J-kg'1)2 Random finestructure error:
(based on 3xZ1 as error in
m*): V(op*n*2/2)



VARIABLE
NUMBER

79

80

81

82,83
84

85

86

87

88-90
91

92
93

36

TABLE 6 (Continued)

NAME or UNITS
SYMBOL
RME (10~% 3 kg™)®
RFEC (107 gkg™1)?
RMEC (1074 J-kg™1)?
Not used
S 10™%cme- gm"l-db
kg 102 cmd- gm'l-ppt'
KT
APEg 1074 Jkg1
Not used
(8; - &) 10~2cm’ -gm—1
N PN |
(~opm) ™ (°c)
Not used

-1

1

DESCRIPTION

Same as 75 but pressure error

only

Random finestructure errors in

the vertical compressibility

term (must be integrated

using AVRGS branch ISW = 17)
V( T al/2

Random measurement error in
the vertical compressibility
term (pressure error only)

Compressibility (%%)a
Derivative of specific volume
with respect to salinity;
temperature and pressure held

constant:
(28)
a5’ P,T

Contribution to GPE from
horizontal gradients of
compressibility

'Boussinesq' APE per unit
mass with true displacements
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TABLE 6 (Continued)

VARIABLE NAME or UNITS DESCRIPTION
NUMBER SYMBOL
94 6.2 Potential temperature

corresponding to Ps in
initial field

squared
95 —(ei— Ei)/epn None
(if 61 is in column 4)
96 ~(ef— 5%)/9p“ None
(if Ef is in column 4)
97 8, °C Local potential temperature
at 85

98 Not used
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Al =1 Bl =1 NX1 =1 NYl = 2

A2 w2 B2 = -.003 NX2 = 64 NYZ2 = 12
A3 =0 B3 =0 NX3 =0 NY3 = 0

Ad =0 B4 =0

These values will cause the buoyancy frequency in cph to be
plotted as a function of meridional position (y-axis), time
(x-axis) and pressure (station axis). X2DIM defaults to 3 (cph)
and Y2DIM to 3000 (db), resulting in station axes representing
%3 cph for the displacements and 0 to 3000 db for the pressure.
The default number of stations (variable ND) is 1 and may be
changed by calling KBR = 1, ISW = 1. The plot information is
stored in the file corresponding to unit 8. It must be read and
translated by a Metacode translator. PEPLT may be run on any
terminal, but the translators are only available for graphics
terminals and the Calcomp plotter. See the last part of this
section for instructions on the access of the translators. The
origin co-ordinates may be changed in PEPLS branch 2.

Branch 1 with ISW = 0 may be used to change PMIN and PMAX,
thereby selecting a range in pressure over which data will be
used (all other data is excluded), X2DIM and Y2DIM, described
above, JMIN, the level number corresponding to the pressure at
which the plot is to start (this allows the user to skip over
shallow points which may have anomalous values), and various plot
parameters. The plot parameters include PLABL, the overall plot
label; XMIN, XMAX, YMIN, YMAX, the axis limits; XLABL and YLABL
the x and y-axis labels, respectively.

In addition to plots, if ISSW(10) = -1 TABLE outputs to unit
KOUT the following list of variables in format (GF8.3):

PF, XPL, YPL, (VRBL(NV(K)),K = 1,6).
(See Table 6 for descriptions of these variables.)

If ISSW(12) = -1, a short list of variables is output to unit
KLIST: pressure (PF), and the variables x, y and z, z given by

z = C1*VRBL(NZ1) + C2*VRBL(NZ2) + C3*VRBL(NZ3) + C4*C(IREC,3)
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SUMMARY - PEPLT:PEPLS: KBR =1
Function: Call subroutine TABLE - multiple station plots, map
format output, lists by station.
ISW, JSW options: ISW =2 Initialize plot parameters
ISW = 1 Change plot, map
format and Tist
parameters
ISW =0 Plot, list, map
format output

JSW No options
ISSW options: ISSW(5) = -1 No interior axes on plot
ISSW(6) = -1 No plot
ISSW(10) = -1 List variables
ISSW(12) = -1 List p, X, ¥, Z.

2: Change data selection variables. Calls subroutine to change time
and space windows and origin co-ordinates.

3z Change plot and 1list parameters. This branch prints a short
documentation on the screen each time it is called. Parameters
which may be changed and their descriptions are listed in
Table 7. This branch has internal branches 1 through 8, which
are prompted by '**: PARAMETERS: KBR3, ISW3, KX, MV, MW'. Only
KBR3 and ISW3 have any effect in this branch. KX is the total
number of parameter input branches (5). To return to PEPLS from
branch 3 the user must enter KBR3 = 1, ISW3 = 0 followed by /.
This will cause the new parameter values to be written on unit
KLIST, and stored common to be written to KPLCM.DAT.

SUMMARY - PEPLT:PEPLS: KBR = 3

Function: Change or list plot and listing parameters
ISW, JSW options: None
Input device: KIN
Qutput device: KLIST
ISSW options: None



40

TABLE 7
PEPLT: PEPLS Branch 3 Parameters

VARIABLE DEFAULT DESCRIPTION

NX1 12"\

NX2 0

NX3 0

NY1 19 Variable codes for VRBL used

NY2 0 in AVRGS and TABLE computations

NY3 0

NZ1 25

NZ2 0

NZ3 0

Al Bl C1 1FE

A2-Ab, B2-B6, C2-C6 0 Scaling factors used in
AVRGS and TABLE computations

D1 to D6 e

TMIN to YT None Not used

SMIN to ST None Not used
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4: Calls AVRGS subroutine. This subroutine calculates horizontal
averages, allows operations such as vertical integration and
column addition, multiplication, exponentiation and division.
There are 23 internal branches in AVRGS, accessed with different
values of ISW(0 to 22). These internal branches are described
below, with a summary at the end of each. As an overview, AVRGS
reads the requested data from *.AVG files into a two-dimensional
array C(100,6). The rows (1 to < 100) correspond to the
pressure levels and the columns to variables requested by the
user and computed in function subroutine VRBL (see PEPLS branch
1 for a description of VRBL). As each successive station is
read, the elements of C are added to, forming sums of all data
available at all levels. These sums must then be divided by the
total number of observations at each level, to obtain the
average values. For reasons of flexibility, the reading/summing
and division are performed in separate ISW branches within
AVRGS. Once the array C is filled (one column of which must be
the number of observations) and averaged, then a number of
operations can be performed on the averages. The remaining ISW
branches of AVRGS are devoted to these operations.

AVRGS has its own prompt 'AVRGS:KBR,ISW,JSW,KLIST', and
control does not return to PEPLS unless KBR = 4 ISW = 12 is
accessed. Therefore, only four variables (or < 4 followed by a
/) need be input following the AVRGS prompt. In order to keep
track of the operations performed in AVRGS, if ISSW(2) = -1 the
four parameters are written to unit 4 each time an AVRGS branch
is accessed, along with other pertinent information. This ISSW
option will not be noted in the summaries.

Branches in AVRGS: (ISW)

ISW = 0: Prints short documentation on unit KTTX
ISW = 1: Reads station data into C array. Variables corresponding to
NV(JSW) to NV(KLIST) (maximum of six) are read into columns
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JSW to KLIST of array C for ND number of stations from file
JSHP.PTN (logical unit 12), starting with the first station in
that file. All data between PMIN and PMAX is accessed for each
station. The array C is stored to KPLCM.DAT before returning to
the AVRGS prompt. If ISSW(15) = -1, the weights (WT) from
JSHP.PTN file are used; otherwise a weight of 1. is used. Each
element of C is a sum of
C(IREC,I) = C(IREC,I) + D(I)*WT*(AV*VRBL(NV(I)))
+ (BV+CV*VRBL(NV(I))*VRBL(NX(I)))
The default parameters are set such that
C(IREC,I) = C(IREC,I) + WT*VRBL(NV(I))
Some of the parameters used by this branch may be changed in
branch 3 of AVRGS, and some in branch 3 of PEPLS.
SUMMARY - PEPLT:AVRGS: KBR = 4: ISW =1
Function: Read and store data to C array
JSW, KLIST options: JSW is first column, KLIST Tast column
Qutput device: Array is stored to KPLCM.DAT for emergency
retrieval. No other output.
ISSW options: None
ISW = 2: Zeros columns JSW to KLIST of array C
ISW = 3: Changes or lists parameters. Parameters involved are listed
in Table 8. JSW =1 initializes the parameters (defaults
also in Table 9) before allowing changes; JSW = 0 retains
previous values. (The first access to this branch must
initialize.)
SUMMARY - PEPLT:AVRGS: KBR = 4: ISW = 3
Function: Change parameters
JSW, KLIST option: JSW =1 initializes
JSW = 0 prints current values
OQutput device: KTTX
ISSW options: None
ISW = 4: Average table: divide columns JSW to KLIST by column 6,
which should have the number of observations at each level.



43

TABLE 8
PEPLT: AVRGS Branch ISW = 3 Parameters

VARIABLE DEFAULT DESCRIPTION
(Initialized)
ND | Number of stations to be processed
NV(1) 51 Variables to compute for C array as
NV (2) 68 VRBL(NV(I)) in column I.
NV(3) 86 See Table 6 for VRBL codes.
NV (4) 87
NV(5) 63
NV(6) -1
JREF 50 Number of levels to be calculated
JMAX h5 Level number corresponding to reference

pressure for integrations over pressure
NX(I),I=1,6 0 Optional additive quantities in C array
element calculation (see text).

Al L.

A2 {lig X and Y scaling factors for plots

A3 0.

B1 1. Initialized when PEPLS is called by

B2 0. responding YES to 'Initialize common '
NX1 12 Optional plot parameters (see text for
NX2 0 AVRGS branch ISW = 7).

NY1 19

NY2 0 Initialized in PEPLS as above
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Add column JSW vertically, starting from level 2 and going
to JMAX:

C(IREC,JSW) = C(IREC - 1,JSW)
List C array to unit KLIST. Inlcudes data label,
parameters, level number and pressure, and C array.
Plot one frame. Up to six curves allowed per frame. NCAR
plot package outputs to unit 8 a file which must be read and
translated into a plot by a Metacode translator. PEPLT may
be run on any terminal, but the plot files may only be
translated on graphics terminals and the Calcomp plotter.
Instructions for running the translators are found at the
end of this section of the report. The plot branch asks for
the number of curves (default 1, maximum 6), the level
number for the first point (default 1), the plot label, the
minimum and maximum coordinates for x and y (unless the user
opts to have the NCAR plot package compute the scales, by
responding YES to the query 'Use default axis parameters?'),
x and y axis labels, and the column number to be plotted.
The program actually plots:

x = B1*C(J,JSW) + B2*C(J,NX2) + B3*PF

y = AL*PF + A2*C(J,NV1) + A3*C(J,NY2)
The default values of the parameters plots

C(J,JSW) vs PF (pressure).
However, if for example the user wished to plot potential
temperature e vs salinity S, with e (VRBL(65)) in column
1 and S(VRBL(61)) in column 2, then the values of the above
parameters should be changed (using AVRGS branch 3)

Al = 0. Bl = 1 NYl =1
AZ = 1. B2 =0
A3 = 0, B3 = 0.

The y-axis runs backwards (maximum at the bottom to minimum
at the top) unless Al is equal to 0. An example is given in
ENERGY.COM -- see Appendix A.
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Characters of the user's choice which mark the actual data
points may also be plotted if ISSW(5) = -1. Note should be
made that these are not centered characters, so that the
data point actually occurs wherever the plotter commences
drawing the character.

SUMMARY - PEPLT:AVRGS: KBR = 4, ISW = 7
Function: Plot one frame containing up to six curves.

JSW option: JSW is the column number to be plotted. It
may be changed while in the plotting branch.

Output device: Plot information goes to Metacode file, unit 8.

ISSW options: ISSW(5) = -1 plots character to mark actual

data points. Character is
requested while in plot branch.
ISW = 8: Calculates gravitational available potential energy per unit
mass (GPE) and per unit area (TGPE), from the horizontal
averaged steric volume DVI (VRBL{18)) in column 1 and for
the reference steric volume DVF (VRBL{19)) in column 2,
except for a constant of integration. GPE and TGPE relative
to some reference pressure are calculated by subtracting
from GPE and TGPE at each level the value at the level
corresponding to the desired reference pressure (denoted by
level number JREF) in AVRGS branch ISW = 10. GPE is stored
in column 1, TGPE in column 2. The units are 1074
J.kg'l and 10™% J.nrz, respectively.
SUMMARY - PEPLT:AVRGS: KBR =4, ISW =28
Function: Calculate GPE and TGPE except for a constant of
integration
JSW options: None
Qutput device: None (GPE and TGPE replace DVI and DVF in
columns 1 and 2, respectively, of array C.)
ISSW options: None
ISW = 9: Integrate over pressure columns JSW to KLIST. This is an
alternate method for calculating GPE and subsequently TGPE,
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with DVI - DVF (VRBL(51)) in column JSW. It may also be
used to compute the compressibility effects in the GPE
calculation {see equation 28 in Bray and Fofonoff, 1981).
The integration is performed starting with the first
element in the column, and continuing to the last; the
reference value must be subtracted in a separate operation,
using AVRGS branch ISW = 10.
SUMMARY - PEPLT:AVRGS: KBR = 4, ISW =9
Function: Integration over pressure (except for a constant) of
columns JSW to KLIST

JSW options: Columns JSW to KLIST are integrated
Output device: None
ISSW options: None

ISW = 10: Subtract value at reference pressure {level corresponding to
JREF) from all other elements in columns JSW to KLIST
Qutput device: None
ISSW option: None
ISW = 11: Add up to four scaled columns, according to
J = IREC
€{J,JC1) = CR1*C(J,JdC1) + CR2*C{J,JC2) + CR3*C(J,JC3)
+ CR4*C(JREF,JC4)
If JSW = 1, JCi, CR1 to JC4, CR4 are entered; no addition is
performed.
If JSW = 0, addition is performed using most recently input
parameters.
SUMMARY - PEPLT:AVRGS: KBR = 4, ISW = 11
Function: Add up to four scaled columns, row by row
JSW Option: 0: perform addition
1: 1input scaling and column parameters
Output device: None
ISSW option: None
ISW = 12: Return to PEPLS
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ISW = 13: Multiply up to three scaled columns, row by row according to

C(IREC,I) = CON1*C(REC,I)*{CON2*C(IREC,J)*[CON3*C(IREC,K)]}

If I = -1 no operation is performed.
If J = -1 then the expression in {} 1is set to 1; if
K = -1, the expression in [ ] is set to one, allowing one,

two or three scaled columns to be multiplied together. The
parameters may be changed when the branch is accessed. The
default values are I,Jd,K = -1; CON1, CON2, CON3 = 1.

SUMMARY - PEPLT:AVRGS: KBR = 4, ISW =13

Function: Multiply up to three columns, row by row

JSW options: None
OQutput device: None
ISSW options: None

ISW = 14: Qutput in map format to unit KTO. Branch requests output

file name and level number (JREC) desired. Variables output
are:

IDSTN (station identifier: ship, station), XLAT, XLONG,
(VRBL(NV(K)), K = 1,3), (C(JREC,K),K = 4,5)

in format (1H ,A5,2(F8.2),5F(8.3)).

SUMMARY - PEPLT:AVRGS: KBR = 4, ISW = 14

ISW
ISW

Function: OQutput in map format

JSW option: None
Output device: Unit KTO (may be changed in branch; default
is 60)
ISSW options: None
15: Not used

16: Take any single column to any power, row by row. Operations
are performed on the absolute value of all elements. If
JSW = 1, exponent and column inputs are prompted. If
JSW = 0, exponentiation is performed. The call to JSW =0
should immediately follow that to JSW = 1, as the variables
used for exponent and column number are not unique to this
branch.
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SUMMARY - PEPLT:AVRGS: KBR = 4, ISW = 16
Function: Exponentiation of a single column

JSW options: JSW = 0: Operation performed

JSW = 1: Exponent and column entered
Output device: None
ISSW options: None

ISW = 17: Integration of error terms: interval pressure squared as

ISW

ISW
ISW

ISW

ISW

18:

19:
20:

212

22

the integration variable. This is intended for the
calculation of measurement and finestructure errors in GPE
and TGPE; as such it may be used on columns containing
averaged values of VRBL (75 and 77 through 81) —-- see
Table 6. This branch uses the same algorithm as AVRGS
branch ISW = 9, with aPZ instead of aP as the
integration variable. See AVRGS branch ISW = 9 for a
summary .
Writes into column 5 the difference in pressure between each
pair of levels, beginning at the top.
Exchange columns JSW and KLIST.
Input a new single element of C. Branch prompts for column
and row of element to be changed.
Compute the standard deviation and store in column 1 of any
quantity X for which X (the average value) is stored in
column 4 and X° in column 3.
Compute the dynamic height for each station at any range of
levels referred to lTevel JREF and output in map format.
Branch prompts for output device (default is 60), and level
numbers (JREC1, JREC2) for dynamic height calculation.
Reference level JREF may be changed in AVRGS branch
ISW = 3. To calculate dynamic height NV(1) must be 18,
NV(2) 19. Variables output are:
IDSTN (station identifier), XLAT, XLONG, Dynamic height
(in dynamic centimeters), (NV(K),K = 3,6).
Output occurs for ND stations, beginning with the first
station in JSHP.PTN (unit 12).
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SUMMARY - PEPLT:AVRGS: KBR = 4, ISW = 22
Function: Compute dynamic height relative to JREF for any range
of pressure, for each of ND stations and output in map
format. Four optional variables are also output, for
the same range of pressure. An example command file,
DYNHT.COM is found in Appendix A.

ISW options: None

Qutput device: Unit KTO (default 60; may be changed by the
user when the branch is accessed).

ISSW options: None

PEPLT Branches (KBR), continued
5: Set values of elements in the ISSW array. Up to 16 inputs are

allowed, each consisting of the element number followed by the
element value (-1 or @#). Terminate before 16 by typing /.
Restart main program.

7: Exit program: a YES response to the branch query 'EXIT PROGRAM '
results in the execution of a FORTRAN stop. A NO response
returns the PEPLS prompt.

Metacode Translators

The translators for the plot files (written to unit 8) created in
AVRGS (branch ISW = 7) and TABLE (PEPLS branch KBR = 1) are device
specific. That is, each graphics terminal has its own version. The
CALCOMP high speed plotter has two versions: one with default plotting
parameters, and one which allows the user to enlarge or stretch the
plots, alter their distribution on the plotter paper, etc. The IMLAC and
Tektronix terminals also have versions of the translator to allow plot
previewing.
For all translators:

If the plot file was written to any other file than that named
FORO0O8.DAT (via an ASSIGN statement before running PEPLT) then you must
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assign that ouput file name to unit 8 before running the translators.
For example, if your plot file is named PLOT.PPT, you must make the
following assignment:

ASSIGN PLOT.PPT FOROOS8.

For the CALCOMP (both versions) you must also assign terminal
TTA4: to FORO61:

ASSIGN TTA4: FORO61
Then

RUN MCTRNPLOT  (for MetaCode TRaNslator PLOT)
plots with default parameters, and

RUN MCTRNPLT2
prompts the user for changes in the plotting parameters before executing
the plots. MCTRNPLTZ asks three questions: first, how many plots in the
y-direction (across plotter)? The default is 1, and is retained if a /
is entered. Second, what size shall the plots be? The default is 10 by
10 inches. The new dimensions are entered in inches, and need not be
equal for x and y. Again a / retains the default values. Finally, the
program asks for the distance between plots, in inches. The default is 2
inches in both x and y. All plots in the file assigned to unit 8 are
plotted, sequentially.

For the Tektronix (or the IMLAC in Tektronix mode):

RUN MCTRNTEK
starts the plot previewer. If there is more than one plot, the program
prompts for continuing to the next plot by asking 'Option ?' to which the
user should respond C for continue, until all plots in the file assigned
to unit 8 have been plotted.

For the IMLAC (recommended over the IMLAC in Tektronix mode, since
it is simpler, and uses more of the screen):

RUN MCTRNDYN1
starts the plot previewer. This program also prompts for continuation if
there is more than one plot.

This translator information is accurate as of December 1980. If
you encounter difficulties you should refer to the current VAX manual.
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4. Modification of POTEN to accept input CTD data in other than CTD78
disc format.

This section is intended as a guide to assist users who wish to use
POTEN on CTD data with formats other than that read by the standard
version. In this section the header information required by POTEN is
described in detail, and the procedure for reading data is explained.
The only subroutine which must be changed is DATA, providing that the
input data is an even series in pressure with no gaps.

DATA requires the following header information for each station:

Description Variable Name Format
Ship Name ISHP A2
Cruise ICRUIS A3
Station ISTAS I3
Decimal Latitude (south negative) XLAT F
Decimal Longitude (west negative) XLONG

Day IDA 12
Month IMO 12
Year (last two digits) IYR I2
Time (24 hour clock) ISTME 14
Station Label LBBL(3) 3A4
Minimum Pressure PMIN or IPR Forl
Maximum Pressure LPR I

The CTDATA library subroutines not needed for formats different from the
disc version of CTD78 are:

PVER

CRUISE Header Information
STATION

DATIDX Data Retrieval
GETDAT

Also, the common file IDXREC.DIM should not be included in DATA ——
see the statement INCLUDE 'IDXREC.DIM'. The variable LLREC is the total
number of stations in the subindex directory; all statements in DATA and
COMPS which refer to LLREC may be deleted. The data are stored in arrays
PRESS and DATAX.
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Pressure is stored in PRESS,( #), temperature in DATAX(1, #),
salinity in DATAX(2, #) with # the data scan number. Subroutine DATA
must fill DATAX and PRESS (all scans) when it is called for each
station. Finally, DATA must return to COMPS the total number of data
scans, JRMAX.

Stations are selected by the call to DATA in COMPS. The call is

CALL DATA (KST,1)

In COMPS, KST is the sequential number in the DO loop from ISW to
JSW in branch 1 (or 13). If the input data is on magnetic tape, the user
may wish to change the DO loop in COMPS to go from 1 to JSW: that is,
start at the beginning of the tape and read through ISW stations.

The section of DATA in which the ship and cruise specification may
be changed (NSW = 2) can be readily modified to accept similar
information (in branch 13) pertinent to the user's input data.

The header information should be read in following statement #5,
replacing the statements between # 5 and # 54. The data should be read
in in statements which replace the calls to DATIDX and GETDAT.
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Appendix A
Example command files for different routine
calculations using POTEN and PEPLT.

In this appendix documented command files which perform various
routine calculations are listed. In the order in which they appear they
are: ENERGY.COM, POTEN.COM, PEPLT.COM, TABLE.COM, and DYNHT.COM. Brief
descriptions of these files are also found in Table 2. The files
themselves contain detailed documentation. Example plots from ENERGY.COM
are also included: see Figures 5 to 12. Example plots from TABLE.COM
are found in Figure 4.
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5 g0 EEESER R SEkk ENERGY COM #*debkddbddens

10 $ICOM™MAND FILE TO COMPUYE APE FRDM CTD78 FNRMAT DATA, CREATES
I T SUYSTEANDART PRINTOUT BND PLUTS. INTVENUED AS EN AID TN LFARNWNING
26 $!70 USE THE VAX-11 PROGRAMS POTEN AND PEPLT.
3% €% JULY R1l. NAN BRRAY - e

42 %
50 0 $SFY DFFAULY DBAZ:<316316.LDE>>
100 $ASSTGN JSHPFS.PTN FORO12 !FILE TO BE CRFATED BY POTEN CNNTAINING
150 §0 o STATION TDENTIFIERS.
200 $ASSFON PRINT.PTN FOROOD4 'FILFE FOR LINFPRINTER QUTPUT FROM PNTEN
300  RUN/WNODEB POTEN i ) = "
%00 YES TNTTTIALTZE COMMON
"500 NO DO NNT INIYIALIZ7E REGRESSION PARAMETERS
600 2.5 TYPRESSURE INTERVAL FOR INPUT DATA
700 I 1+ I¢&7  YSET PARAWMETERS FOR REGRESSIUON i
800 999992/ 'SET PDIFF TN 20B-—INTERVAL DOVER WHICH TO,SO,DVO AVERAGED
Y00/ YO0 NOY CHANGE NELP--PRESSURE YNTERVAL FOR TNPUY DATA
1000 NO DO NOT CHANGE RFEGRESSION PARAMFTERS
TIOUO ~ /7 YLFAVE YIME WINDOW AT DEFAULT 0-3865 DAYS
1200 / 'LFAVE FAST-WEST SPACE WINDOW AT DEFAULY: -=180,180 DEG
= H v = - B e - L] 4
1500 YFS OMANGE DATA LABFEL
I500 LDE FSS5 TEST-=-STANDFARD VFRSION, NEW FOS5S--22 JuLY 81
1600 11/ 9YSET ISSW ARRAY
IB00  ~ IT,=1I7 TYLISY STATION TNFORWATYION 7O UNIT KLISY (FILE PRINY.,PTN)
1850 117/
T900 12507 YO0 NOT CIST REGRESSTON SUMMARY AT TACH DEPTH FOR FACH STATION
1950 11/
2000 " 13e-17 TYUREATE ¥ REG¥,AVG FILES

2050 11/ .
2100 5,07 YD NOT LIST INDYVIDUAL YINPUY DATA SCANS
2150 14

2500 11?29&?3614/'USING DEF CRU!SE SPECSy REGRESS STA REF ® ISW YO JSW

2860 13,201,208.47 YCHANGE THE TRUISE SPETCSy THEN AS IN PREVIOUS TDMMAND

2675 W 'SUBDIRECTORY VERSINN

2690 TISOOYTONI  YSHIP, CPUISF, PRUOJECTY NUMBERW — = — T
2900 11/ T'RESEY ISSW ARRAY

3000 1Z25=1Y7/ L IST AVERAGED REGRESSTON COEFFICTENTS -

3100 4919044/ 'PROCEED THRUUGH FNTIRE AVERAGING F?UCESS. L!STS TO PRINT.,PTN
3200 127 TYFXIT PROGRAM? - . g S
3300 YFS

F4E00 T $ASSICN PRINT.PPT FORDOSG " YLISTING FIEE FORPEPLT OUTPUFY T
3500 $ASSTGN PLOT.PPY FOROOB YNCAR PLOT FILE FOR PEPLY PLOTS

3600 RUN/NUOUES PEPLT

3700 NO DO NOT PEAD IN PREVIQUSLY STORED COMMON

3800  YFS INTTTALTZE DATA SELECTION PARAMETERS

3900 57 ¥YSET ISSW ARRAY

5000  2--17 YLIST OPERATIONS PERFORMED, TN PRINTSPPT

4050 57

HFIOO—S55=17/ P LOT CHARACTERS ON—PLOTS FOR TOENTIFICATION =
4200 4925146/ YZERD C ARRAY IN AVRGS., PROGRAM CONTROL NOH IN lVPGS.

5300  %93.I7 TYSET VARTARLE SEFLECTION PARAMETERS T
4400 10005 v99959950/ TCHANGE 1000 TOD # OF STAVIONS TIF ND < ALL

H500 7 T00 WNOT CHANGE AY THROUGH WX(ITYy — i
4600 / 'DT NDOYT CHANGE Al THROUGH 83

FTO0 7 YOUU NOT CHANGE NYI THROUGH WNYZ

4300 49lots6 'READ VARIABLES AS SFLECTED INTO C ARRAY.

900 G549, I+5 YDIVIDE COLUMNS 1-5 BY 6(NUMBER OF STAVIONSY TO AVERAGE
5000 965994 'WRITE C ARRAY YO PRINT.PPT

5T00 4.9, ¥¢3 YINTEGRATE COUUMNS I=3 WITH RESPECT T PRESSURE




5.

T B200 0 45104193 !SURTRACY FROM ALL LEVELS THE VALUE AT LEVEL JREF
5325 bethslws TWRITE C ARRAY TN PRINT.PPT
5400 GyIT507 “TSUBYRACY FROM COLC 1 COLS Z,37 ADD VALUE AT JREF FRQOM COL 4
5500 4obhylydh YWRITE C ARRAY TO PRINTL.PPY
5600 491141/ IPFESFT ADDITIVE CONSTANTS
5700 l19le92¢1a939la9vb90s 'REPLACE COMPRESSIBILITY TERMS
T BB00 4,117/ T
5900 491691/
6000 «%95 TYTARKF CTNLUMN 5 TIT THE PNWER .5 it i, - e el
6100 491640/
6200  4ebs144 'WRITF C ARRAY VO PRINT.PPT
6300 497/ YCALL PLOT BRANCH R )
6400 4,2 T4 PLOTS IN THIS FRAME, STARTING AT LEVEL 3 ON EACH
6500 YES INPUT NEW PLOT LABEL
T 6600 LDF FS5 NFW ENS==27 JULY B1 R i
6700 MO DO ND USE DEFAULY AXIS PARAMETERS
6800 =20,2005053000 IXMINGXMAXYMIN,YMAX )
6900 YES CHANGE X—=AXIS LABEL
- 7000 APE (CHM/SEC)$%2 I
7100 YES CHANGF Y-AXIS LABEL
T 7200  PRFSSURE,; 0¥ dici
7300 1 #PFLOF CBL X
7400 ¥ & 7S PLDY CHARACTER INDENTIFIER (NOT CENTERED!)
7500 2 'PLNT roL 2
T 7600 + N - - o T o -
7700 3 EPLDT COL 3
T800 0 T
7900 4 IPLUOT COL 4
-~ BOOO X B o i ) )
8100 497/ YCALL PLNT BRANCH FOR NEXT PLOTY
BZ200 1,17 ¥1 PLOY TN THIS FRAMES STARTING AT LFVEL 1 == =TS
8300 NO DO NOT CHANGE PLOT ULABFL

TTTB%00 T N U0 WOT USE DEFAULCT AXTS PARAMETERS

8500 0-,1004043000
"BROD  YFS UFENGE X-AXIS LABEL T
83700 RMS DTSPLACEMENTS, DB
- EADU NI Ty NOT CTHANGE Y-AXYS LCRWEL
B8900 5 TPLOTYT €COL 5
SO00 + T T A i S e
9100 4929195 Y7ER0O COLUMNS 1-% 0OF C ARRAY
T 97200 443,07 YRESEY SELECTYET VARTARLE PARAVETEPSs LEAVING OTHERS AS REFNRE
9300 250614655044 19/
e T 7 ‘ i e et e e S e o ‘ e e SO
' 9500 /
Yo UuU 7 = - e
9700 4919195 IREAD VARIABLES INTO COLUMNS 1-53START AT TOP OF JSHP PTN LIS
TR0 4ehe19®  YDIVIDE COLUMNS T=5 BY NUMBER OF STATIONS
9900 bsbhaelogh 'WRITE T ARRAY TO PRINT.PPTY
- 10000 4,177 V¥RETURN CONTRDU TO PFP -
10100 5/ YSET ISSW ARRAY

CTTTI0?00 T 5507 YN CHARACTERS TO INENTIFY PLOTS &

10300 497/ YCALL PLOT BPANCH FOR NEXT FRAME S SFE EARUIER DESCRIPYION
T I0%00 1,17 ' S ' B = ' RS
10500 ND
10600 NO -
10700 34.8936.,890,3000
T Io8ee  YE i ) =
10900 SALINITY, PPTY
‘TI000 ND o R
11100 2
R B 2212 I S ) 4 ‘ o S



L. _ ) 58 B B

[1300 1,1/

L1400 NO

(1500 N1 A
L1600 2922503000

(1700 Y o B = - o o

L1800 POTENTIAL TEMPERATURES DEG C

1900 - N b b sin o200 L I _ y

L2000 3

L2100 4977

L2200 1+1

[Z300 NN - B o )

12400 ND

[2500 0,:5,0,3000 o T )

12600 YE

rrzwowo—~w, cbW o T
12800 NO

12900 & B ST

13000 447/ - . o P Py PO S N
£3100 1,1

13200 NO

13300 wNo

13400 4092204053000

13500  YE T o -

13400 DELTA-Fy 1F-=5 CM*%3/GHM

3706 wNO o - o

13800 5

3900 %5 3507  YRESET SELFLTED VARTABLE PAREWETERS

14000 /

I%100 7 S

14200 Oesle/ INOW GOING 7O PLOT S(THETA) RATHER THRN S{P)e CHANGE AlsAZ2
AT EEETY. T — il e S o A e T et e S Y, MR T T : M
14400 HtoT/

14500 Ts1

14600 ND

I%700 ~ W T -

14800 34.B9¢3HeBy24+22

Y5900 YE- - - — E—— = = .
15000 SALINYTY, PPY

TSI YE

15200 POTEFNTVTYTAL TEMPFRATUREs DEG C

300 -2 - - VAT o = W - G SO = I = e
15400 4heo7/ YCALL PLOT BRANCH FOR FINAL FRAME;S DEEP THETA-S

5500137 —— = SRR gl .
15600 ND

15700 N

15800 34,93935.0392e694.8

15900 N ) - R e . -
16000 ND

I8T00 2 - - b

16200 49127/ YRFTURN CONTROL TO PEPLS

T86300 77 TEXTIT PROGRAW?

16400 YES

16500  S$PRINT/FDEL PRINT.PTNGPRINV.PPY — 77—/~ - - B
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Figure 5: Example plot from ENERGY.CUM:
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Figure 6: Example plot from ENERGY.COM.
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Figure 8: Example plot from ENERGY.COM
Potential temperature in “C averaged along adiabatically
leveled surfaces.
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Figure 9: Example plot from ENERGY.COM
Buoyancy frequency N in cph averaged along adiabatically
leveled surfaces.
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LDE FSS TEST BF STANDARD VERSI@N
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Figure 10: Example plot from ENERGY.COM
Reference (adiabatically leveled) steric anomaly in units of
1075 cm3/gm.
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LDE FSS TEST @BF STANDARD VERSIBN
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Figure 11: Example plot from ENERGY.COM
Potential temperature vs salinity computed as averages

along adiabatically leveled surfaces.
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LDE FSS TEST @F STANDARD VERSIBN
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Figure 12: Example plot from ENERGY.COM
Deep potential temperature vs salinity.
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50 $9 e REEE POTEN.CNM Sk adbsbhnnt

100 $'TASK IS YD SFT UP PARAMFETERS FDOR AN

INTERACTIVE RUN OF POTEN

110 $TFINAL INSTRUCTION IN THIS COM FILE CHANGES KIN TO &, THEREBY

120 $!PETURNING CONTROL TO THE TERMINAL,
130 i St N T SERRIALS
200  $ASSIGN PRINT.PTN FOROD4
77300 $ASSTGN JSHPFSS5.PTN FPOROL12
S00  RUN/NODER POTEN

"CHANGE JSHPFSS TO CORRECT STATION LIST

€00 YES TRNYTYACYZE COMMDN

700 _NO DD NOT INITIALIZE REGRESSION PARAMETERS o
T 716 2.5  YPRESSURE INTERVAL FNR INPUT DATA
1200 Os9s9ve6/ !CONTROL NOW RETURNS TO TERMINAL FOR INTERACTIVE SESSION
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B ST EREEEEREREANE PEPLY.CNOM #4dddddddditsd

10 $2TASK IS YO SFT UP PARAMFTERS FOR AN INTERACYIVE RUR OF PFPLTY

~ZU T SYCASYT STATEWENT TN THTS TUM FILE CHANGES KIN YU &5 TWEREWY
30  $YRETURNING CONTROL TO THE TERMINAL.

Pl b R B Rl TS R —
100  $ASSTIGN JSHPF5.PTN FOR0D12  !CHANGE JSHPF5 TO CORRECT STATTON LIST

I25  $ASSTCN PLUT.PPY FOROOR  'PLOT.PPY IS WEVACODE FILE

150 $ASSIGN PRINT.PPT FORO04 'PRINT.PPT IS LIST FILE

700 RUN/WOUE® PEPLY

300 NO DO NOT READ IN PREVIOUSLY STORED COMMON R

500  YES INIYIALIZFE DAYA SELECTION PARAMETERS
600  4492919by996/ 'CONTROL NOW RETURNS TO TERMINAL FOR INTERACTIVE SESSION
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50 $!  Fekbkkdbbbkikdk TABLF.COM #bdkbkdbkidbdstd

100 $!TASK IS 7O CREATE TWN PLOTS CORRESPONDING TD FIGURES

T 200 374 EWD 5 TN BRAY(UIOSYY BUUE COVER REPORY., THE FIRSY
300 S!FIGURE TS BUOYANCY FREQUENCY N AS A FUNCTION OF DEPTH

T 400  SYAND POSITION. THE SFCOND IS VERTICAL DISPLACEMENY,
500 $'ROVH ARF CRFATED USING TABLE SUBROUTINE NOF PEPLT;

T 00 IYTHE FIRST FIGURE USES THE DEFAULY PLAT SPEFCIFICATIONS.

700 $ASSTIGN PLOT.PPT FONRONS

T BOUO  ¥ASSTGN ISHPFS.PTWN FORODIZ e
300 RUN/NODES PFPLT

1000 NO DO NOT READ IN PREVIOUSLY SYORED CNMMON
1100 YES TNTTIALIZE DATA SELECTION PARAMETERS

T TIZ00° 1427 YINITIALIZE PLOY PARAMETERS IN TABLE
1300 167 TENTFR NUMBER OF STATIONS IN PLOT

1350 37 ¥3 IS FIFPST CEVEL PLBTTED
1400 YES INPUYT NEW PLOYT LASFL
- I500  LNFE FS5: N,CPH
1600 NO DO NOY USE DEFAULT AXIS PARAMETERS
1700 7/ YUSF THESE MIN AND MAXY =~
1800 YES CHANGF X=-AXTS LABEL

T 1900 K™ FESYT OF ORTIGIWN
2000 YES CHANGFE Y-AXIS LARBEL
2100 KM NQORYH NF QORIGIN
2200 1,07 ®pLOY
T T72300 1,17 YTHANGE PARAMETERS FDR SFCOND PLOY
2400 16999100,3000/7/ 1100 TS DISPLACEMENT AXIS IN DR

2550 37
2500 YES CHANGFE PLOT LABEL
————— 2600  LDF ¥S5: VERTICAL DISPLACEMENTS, DR
2633 NO DO NOT USE DEFAULT AXIS PARAMETERS
T 2666 7 YUSE THESE MIN,MAX VALDES ' ' :
2700 NO DN NOT CHANGE X-AXTS LABEL

— 2800 ~ RO DU NOT CHANGE Y=AXTS LRRELC e
2816 493,07/ 'CHANGE PLOT PARAMETERS-—-AVRGS
i b A y 5 A e
2848 /
72864 +e05/ TYRESCALE DISPLACEMENTS
2880 s 5N/ 'PLOT DTSPLACEMENTS RATHER THAN N

7890 401727 TRETURN 100 PEPLS
2900 1,0/ 'eLNY

S Inoo 77 TFEXYT OPROGREN T

3100 YES
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TI0 YT R EEEREREERRFE DYNHT.COM &35 eFFeds

2'% $!TASK TS 7O CREATE GPCP COMPATIBLE OUTPUT FROM #,AVG FILES AT

) SYSPECTFIED CEVELS PF. VARTABLES UUTPUT ARE STN [UWPFgXLAY,

3T $!XLONG,DYN HY REF TO PF AT LEVEL SO04T0,50,REF SPECIFIC VOU,TIME

&3 SYUJULTAN DAYS FROM 1 JAN<DFCIMAL HOURSY; FORWMAT IS
46 $91H JA5,1442F(8.2)+5FR3) 28 MAY A1 NAN BRAY

5% TY§YNUWMBER NF STATINONS DUYPUT, DUTPUY VARTABLESs AND REFERENCE PRESSURE

58 $'FOR DYNAMIC HEIGHT MAY BF CHANGFD IN AVRGS BRANCH 3,

T 79 SYOYNAWIT HEIGHT NUTPUYT TN DYNAWMIC CENTIMETERS,
89 k 3

100 $ASSIGN JSHPFS5.PTN FORO12 YCHANGE JSHPFS TO APPROPRIATE STATION LIST

200 RUN/NODEB PEPLY

7300 NN DO NOT READ IN INIYTALTZED COMMON o . = .

500 YF INITIALIZE DATA SELECTION PARAMETERS

00 %373 Evy67 VZIERO C ERWRAY
700 453,17/ ISEY DATA VARIABLES
TB00 10003IB.19913914451997:50555/ I

900 /
T A s e
1100 /
TZ00  4+22w1s67 TYCREATE FILFS FOR EACH LEVEL REODUTRED

1250 YES ENPUT NEW FILFE NAME

T300 TEST.DAT R I il

1400 1517 fRANGE OF LEVELS FOR WHICH DH WILL BE OUTPUT

JR00 4,127 TYRETURN CONTROL TO PEPLS i

3500 T/ "EXIT PROGRAM?

IB00C  YES

3700 iSURTIKEY*(PDSIT!DN 7ySIZE26) TESTLDAT TESTP.DAT !SORF¥S BY PRESSURE
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Appendix B.
Program Listings for POTEN



50 POYENT PTENS:
100 KBR ISW

72
SHORY DOCUMENTATYON =
JSW KLISTY DESCRIPTION

150 0 =

200 1 L]
. SNSRI, . 1P

400 2 =
e . -

600 3 0

- - SHORT DOCUMENTATION
COMPUTE REGRESSTONS FOR ISW
"SEOUENTIAL STATIONS.
INITTALYIZF DATA SELECTION
PARAMETERS. ' o

700 1

e e

- - SET PARAMETERS: SHORY LIST,.

- -— SET P!“IHE?ERS: F'”ll |‘ST§ e S
STORES COMMON IN FILE KPTCM

= LD TAVRTP AVERAGING SUBROUTINF.

_NOT _USED__
LTST LABEL
NOT USED

LTST AFADER TRFORMATYON,
LIST DATA RECORD,.
NOY USED
SET ISSW (SWITCH) ARRAY.

EXTT PROCRAN, e




"] 7793 € COMPDYEN.FOR FILE: DTMENSION,COMMON AND EQUTVALENCE FOR POTEN
96 C AVATUABLF POTENTIAL ENERGY PROGRAMS. N,BRAY i
98 C o
. 100 PARAMETER KCM= >35§
- U300 ' BYTE LByPROVER )
400 C
_77&33  C DIMENSION s i .
466 C
500 TOTHENSTON KHDGYIS0 Y KBUF (46T 5VRIT) =
. 600 DIMENSION KPTCM{KXCM)
T 8%0 DIMENSION PRESS¢(3300) i =
700 c - o
TTUUUTI6E T C OBLENK COMMON g T
- 732 £
750 COMEDON KIN <
775 C BEGINNING OF STORED CDOMMON
T OTTTTB00 T COMMON KTTX G KLISToKOUT JKTP,ISWoJSHyKAR
825 C
77850 € BEGINNING OF HEADER G T R
i 875 C
900 COMMTN CYYPEsMANR ICON, ISHP,KCAST DAY, TPR,LPR
_ 1000 COMMON XLAT oXLONGyWGT 4 XLT0yXLGO
1100 T COMMON LBBLU3) oLBL{13) 4NSC(H0) #NPR{HO) yNSECTION
1125 o
TTTTITSO C SFGINNING OF DATA BUFFER RBUF kil ) -
- 1175 C
— 1200 T COMMON RTYPE MBUF; ITRFC ;N NDPSKSWSLIL2 =
1300 COMMON PF;T0,S04DVO
= e T&00 T CTOMMNN PI,THF,SF,DVF
1500 CoOMMNN P"QYHHQSHODVM
TTIB00 T COMMON DHyPE,XPF Yl R
o 1700 COMMON CP(8)9Z1+CTIBYsZ2,F14F24F3
1717 4
1724 C END NF KRUF
S = . A U P b & 5
1750 COMMON DELP,DP
T IB0D T COWMMON Al,AZ.A3,NL,NZ,N3
- 1850 TOMMON C(6),ISSWELS)
T 18%6 COMNON TCRUTSS TPRUTTPROVER e
1859 COMMON JMAX
ey e - N R
1874 C FND 0OF STORED COMMDN
M T , ——
2000 COMMON P(3300),T{(3300),5(3300),0V(33009
Z100 T CORMON TRUIIOO TSP T(IIO0T,, 1733007 -
2200 COMMON BI8),BP{R)+BT(3),BAIB),CO(36),MRIB)
I COMMON EXT6)JEXIBY o
2400 COMMON WT(600) 4 JSHP{500)
TTTU2R25 T TOM™ON DATAX{3IIDO,0%2)Y
i 2450 COMRMON JSTN, JRAMAXsM19M2
TS T OMMON LLRECITKKST =
2500 C
R L RO IRLENCE T T T T e e e e e
2566 C
TTTT2600° 7  FOQUIVALENCE (KADGL,LTYYPF V. (KRUF,KTYPFY s
h 2700 FOQUIVALENCE {(PDIFFoA1) o (VRePFISIKTTXKPTCH)
2750 FUULIVALENLE TPREOSJUATAXTY

73

2R00 c
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100 € INDEX RECORD FIELDS DECOMPOSED
200 C USES LABELLED COMANM : USE INCLUDE STATEMENT TN MERGE INVO PROGS.
300 C RCM MAR 27 1980
400 C ARRAY [DXREC CONTATNS THE INDEX RECORD

7800 € ALWAYS THE FIRST RECORD OF A DATA FILE
*9’8‘0 C TIDXREC HAS THE SAWE STRUCTURE TN THE SUBINDEX FILE )
00—t -
800 COMMONZ INDX/ IDYREC(256)
B 313333333333 3333333333333 333331333111 333F T I EIITI AT AT I1E5 23]
1000 € LPGVER IS AN ACSIT DESCRIPTION OF LOADING PROGRAM VERSINN
1100 "~ INTEGER LPGVER(&)4LSTREC T

1200  CHs e tdddd bt b S aRbat s A0 R AR R SRR AAIRRRRRR AR R RRE R ERREBEBRREER RS
“1300 C LDATE AND LTIME CORTAIN ASCIYT DATE € TIMF FILE CREATED N

1400 TNTEGER LDATE(3}SLTIME(2)

1500 € DEVICE AND FILSPEC FORM A COMPLETE FILE SPECIFIER

1600 INTEGER FILSPEC{8),DEVICE -
1700 C TFWED ARRAY HAS THF SAMF STRUCTURE AS CTD7B VAX FORMAT o
1800 INTEGER IFHED(90)};ICMNT({35)

T1900 € CWNTRL HAS THE LOCATTONS OF THE BEGINNING WORD OF
2000 C INFORMATION FTELDS 0OF THE INDEX RECORD

2200 INTEGER CNTRL(&) o b8 o
2300 C VARDES ARRAYS CONTATN ABREVIATED VARTABLE DESCRIPTORS
2400 C MIN/MAX VALUES IVARDFS CONTAINS MNEMONIC IDENTIFIERS

2500 = OTIMENSION VARDES(4416),IVARDES(4,16)
- 2600 EQUIVALENCE(KEYWD, IDXREC{1))
2700 EOQUTVALENCETCNTRETIV . TDXRECU?Z)V)
2800 C LSTREC IS THE NEXT AVATLABLE RECORD IN SUBINDEX FILE IST REC. ONLY

2900 28 EQUIVALENCE(LSTREC,IDXREC(9))

3000 FQUIVALENCE(TFHED(1 ), IDXREC(13))
3100 0 FOUIVALENCE (VARDESH{Is1),IDXRECT115V)sVIVARDESTESID»IDXREC(LIISYY
3200 FQUIVALENCE(KSCAN,IDXREC(105))
—II00  °FUUIVALENCE (RECENG,IDXRECTIUO7IY

3400 FOUIVALENCE (MSCANL,TIDXREC{106)) ¢INSCANS o IDXREC(112))

I500 T FOUIVALENCE(PMINGSTOXRECTIION) o (PRSINY ADXRECOIIYY — 7
3600 FOUTVALENCE{(NTOY,IDXREC(108))

3700 = FQUYVALERNCE (YMPVAR,IDXRECUIOFNIV,(IPLOC,YDXRECU(II®YY 7~
3800 FQUIVALENCE

3900 T (YFREDU3 ) s ISHIP T {IFRED (Y3 TCRUZV S (TFRED(S) ,ISTAS)

4000 2,!IFHFD(?!,!YR).H'FHFD(a),IHD),(IPHEDWhT*DM

Y00 FulIFHEDTIL ) s TLPSDY UTFHEDOL 2V YYSM /7"
4200 GSUIFHEDIL3 )y ILNSD){IFHED(L4) ,ILNSM)

HI00 T SalIFHED(IS ) o INWPS T S {TIFHEDTIS) o THRZ T (IFREDII 7V THRYZY — —  — ——— ~
4400 HSUIFHEDUL9 ) o ILYED I ({TIFHED(20) 4 FLTEM)

500  TS(IFHED(ZI S ICREDT sV IFAED(ZZ Vs TLNEMT

4600 BIUIFHED(23 ) TETHME ) o (IFHED(1D) o ISTME)

“§T00 TGS (IFHED(38), ICASTY,{TFHED(Z7Y, JORAY) , (TPHFD( 2R)Y 4TRSTY 777~
4800 Xe LIFHED(SS) s ICANT)

BGOD CFEE RS IR FERFRFFF R RFERE TSR FRLNFRFNEF TR SRR R R AN FFEFERGEFERRRE
5000 FQUIVALENCE

SI00 F (DEVICE s IUXRECUIGIN Vo (FILSPECTIT yIDXRETC(Z00T)

5200 2 S(LDATE(L) s IDXRECTI195)),(LTIMEC(L)s IDXRECIL198))

BI00 0 FSULPGVERTIIZIDXRFCU{99) TV i -~

5400 C RHMAX IS YHE LASTY RFCORD OF A DATA FILE

B5500 C TDXUOC IS THE RECUORD ¥ OF THE TNDEX FILF & T FOR SINGLFEF STATIOW FILE

5600 o (RMAX, IDXREC(209))s(TIDXLOC,IDXREC(208))

W00 I O R T R N R N N Ry

5800 ctttt*t*ttt#ttttt‘t##tt#t#tt#tt##ttt###*#ttt#tt#ttttt*tttt#ttttt*#t#t
S900 € ENU UABFLLED CUOWMON FDR TNDEX RECUORD e SR

6000 CHFARERERAERREREERERERERERRRRETER SRR A BRI RE R ERIBRREERREREREEAAES
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:}'"“"”""“IO'O—_' C POYEN MATN PROG * 424 d b0tk tbbshb bbb b b rohdes

200 PRNGRAM POTEN
00 R L eI 22 222 E R R EF SRR A R R R F I E RS E S R TR 2R T E E F ¥ ¥ 7 S
400 C
T %00 € PROGPAM YO COMPUTE RFFERFNCE SURFACES RELATIVE TO PF FOR T
600 C CALCULATION OF AVAFUABLE POTENTTIAL ENERGY. REGRESSION
_ 777007 C FITS ARE MADE T0 PRESSURE AND PUTENTTAL TERPERATURE AS
BOO € FUNCTIONS OF SPECTIFIC VOLUME ANOMALY AT PF,
900 T ‘ =
g 1000 € JUNE 28 1976 N FOFONDFF
e L EDL 2 ] B e e i S—— Y
1200 TNCLUDE °*COMPOTEN.FOR®
e . e , : LUAPUTEN. S BT e B SN ol -
1400 C OPEN BINARY FILF FOR STNRAGE OF COMMON
TS500 |58 -
1600 NPEN(UNIT=10NAME="KPTCM . DAT Y SACCESS*"NIRECT? yTYPE=*NLD®,
T TTTIT00 0 ¥ RECORDTYPE=YEIXED' ,RECORDSYZE=SKCM,ERR=TIO0)
1800 1 CONTINUF
s T SO U=
- 2000 KIN = §
2100 KTTY = %
2200 KLIST = &
T TTTInT KOUT = 9 Bl
2400 KTP = 1
TTTT2%00 30 WRITE(KTTYY,1D00) O A e
T 2600 1000 FORMAT(1H o°PNOTEN: POTENTTIAL ENERGY PROGRAM')
£ TUuU LALL PTENS
2800 GO TO 50
S ‘___?.‘qo_o,,, ,C £ aa b ) ke e e S
3000 C CREATE NEW BINARY FILE FMR STORAGE DF COMMOBN IF NO OLD ONE EXISTS
sl e oo R BV BN Ll A TORALE UV LHIRNON v LW e ERTS TS
B 3200 1100 DPEN(UNIT=10,NAME="KPTCM.DAT? yACCFSS=*DTRECT? ,FYPE='NEWT,
3300 ¥ RECORDYYPEF="FIXED',RECORDSTZE#KCH,ERR=1T0ODY
3400 GO0 7O 1
T T 3500 50 END ——— . e



76

7100 T € PTENS SUBPROG POTEN #%%%& PYENS.FOR FILE #*&dé&e
200 SUBROUTINE PTENS .

T300 2 C ¥R iR REF AR RS ER PR AR NN PRGN R RS RN KR E R R R AR F S R
400 C

500 € PROGRAM YO COMPUTE REFERENCE SURFACES RELATIVE TO PF FOR
600 C CALCULATION OF AVATLABLE POTENTIAL ENERGY, REGRESSION

7700 T FITS ARE MADE TO PRESSURE AND POTYENTTAL TEMPERATURE AS
800 C FUNCTIONS DOF SPECIFIC VOLUME ANDMALY AT PF.

YOU L85
1000 C JUNE 28 1976 N FOFONOFF S
S{o0—T e o SR OO NI

1200 € MODDIFIED TO ACCEPY CTD?8 VAX DISC DATA AS TNPUT 15DEC80D N.BRAY.
300 ¢

1400 DIMENSION D{S),NAC(10)
1500 C
1600 INCLUDE *COMPOTEN.FOR?
b A hsia L

1800 CHARACTER#8 DOC

Y900 € R — i et kil S i
2000 KIN = 5
£ 1UU KTTX = 6
2160 WRITE(KTTX540)

2270 &40  FORPMATUIH HL"INTVIATYZE COMMON (YES OR wNOO2YY 7
2280 TFINOYES(KINsKTTX) JNEL.11GO TO 14

R g saracsn e S - e
2400 C INTVIALIZE DATA SELECTION PARAMETERS
2460 C
2520 CALL DATA(KTPy-1)

“2S8B0 GO TOD 30 R - N .
2640 14 READ(10'1)KPTCH

B N - R o £ L R - —
2800 20 FORMAT(IH "INTTIALIZE REGRESSTION PARAMETERS (YES OR NN)2°)
2900 TP NOYESTK TN KT TV - E0- TG0 TO— 15
3000 READ(10°1,END=10)KPTCM

TIZ00 S WRITEUKTTX329V - A S S
3300 25  FORMAT("OWHAY 1S THF RESOLUTION OF THE INPUT DATA, IN DB?°)

—3%00 ~ ~  READU(KIN; ¥JDELCP e i
3450 KLIST = &

500 10 WRITETKTTX;TO0S KRR TSW; TSWSRLTSTKOUYSKTPKIN
3600 1005  FORMAT(LH +'POTENIKBRyISHJISHyKLISToKOUTHKTPoKIN® 4/ 7T4)

TIB00  ~  READIKIN; ¥FIKBRJTSWsISWSKLTSTHROUT s KTPTKIN P S S
3900 TF({KBR.GT.12)KBR=11

THOO0 T T TFTKBRITI0OO 1300517 e
4100 12 G0 T0(100520053005400,50056004703,800,900,10005110051200,100,

—41%0—————*TI00VKBR
4200 C

THEIVY T e e I NI T TACT 7ATION e e o d e ER ey eeey =S e
4400 15  KTYPE = 0

- 7/ — e
4600 MAUF = 46

~—H700 NSECTION=%"
4800 NPR(1) = 4

%900~  NPRIZV ¥ I2 s S
5000 NPR(3) = 17

~SI00  — NPRU&) = 2% e A
5200 NPR(5) = 50

100 NPR{ET %D
5400 NPR{7) = 100

~S500 "~ T NPRUBY & 200 S g e S R R
5600 NPR(9) = 500

~sfo0  WwPRWQYWOY=%0 — 77—/ /"——F7—7—7//>""" """ ™" i



TTRE00 0 T NPR{I1) = 0
5900 NPR(12) = 2
5000 TNPRIIIY =7 i
6100 NPR{14) = 13
T 5200 NPR(15) = 13 - e
6300 NSC{1) = 0O
400 NSF(2) = &00 Zih i o
6500 NSC(3) = 1000
TTTBK00 0 NSC(4) = 1809 o -t gl B s o g
6700 NSC(S) = 3500
77T hB0OO NSCi6) = 6 L
6900 NSC(7) = 5
7000 NSC(B) = & g
7100 NSC(9) = 3
7200 TNSTIIOY =3
7300 NSC({11) = 20 )
7400 NSC(12) = 130
7500 NSC(13) = 40 )
T 7600 NSC(14) = 50
7700 NSC(15) = &0
TTTYTIO T T T PRIIWVER = YHY
7720 ISHP = *Gy?
7730 ICRUIS = 1 B i
7740 IPRNY = 3
7750 6N TN 5 N - S
7800 30 DELP=2,
T900 NO I J&L36 7
8000 16 VR(J) = 0.0
T TRI00 ' PDIFF = K,0 . i o -
8200 A2 = 31,0
30T A7 = 3.0 . S "
8400 LTYPE = 1
A500 O s 0 -
8600 N = 2
T B NDP = TID A e
8800 KSW = 1
BIDO WGCT = 1.0 R i
8925 NO 17 J=1,16
- ISSWUIY=0
8975 17 CONTINUE
9000 ' GD TN 18 i R L R -
9100 C *&44kaa2bb% SELECT DATA AND COMPUTE #1 #&sssssssstssses
T 9?00 T I00  CALL COMPS ST TR T S
9300 GD TO 10
AR )1 IR 53 e
9500 C INITTALTZE DATA SELECTION PARAMETERS #2 ##x3dbkkedsbdshsss
U ... SO 4 o bl B Nl ) sl il i NN
9700 200 CALL DATA(KTP4-1)
T 9800 C %42 ¢ e&SEYT PARAMETFRS #7 ¥ ¥s xR geeeeas
9900 300 WRITE(KLIST30N0)ICONKSHsAZ+A34WGTPDIFF
10000 T READIKINGF T ICONSKSW A2 A3 WG T POIFF — -
10100 WRITE(KLISTs3020)DFLP
~ T I0200 - RFADIKIN*)DELP SRS s
10300 TF(ISW)10510,310
~10%00 C '
10500 C SUBRDUTINE T0O ACCEPY REGRESSION PARAMETFRS TN ENGLISM AND
TTIDB00 T C CONVERT TN PUTEN PARAMETERS e il
10700 C
10800 310 CALL PARAM B B CEaa - i - o
10900 WRITE(KLISTs327)
11000 € PRINY OUT POTEN FORWAT PARAMETERS i = -
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(1100 =~ 320 FORMAT('OSECTION LEVEL LFVEL  INDEX  STARY ¥ OF # OF%, 7,
11200 X 1H s "NUMBFR NUMBFR INTFRVAL PRESSURE TFRMS CYCLFS®)
11300 NSF=NSECTIDN

11400 DO 330 I=1sNSE

1is00 = T11=1+NSE S ) S >
11600 I12=1+2%NSE

11706  WRITE(KLYIST 335 T NPROT)SNPRITLIIoNPRIT2)4NSCOTIGNSCETIT) oNSC(TI2)
11800 335 FORMATITI3,618)

TISO0O 330 COUONTINUE

12000 C CHANGE DR LIST DATA SPLECTION PARAMETERS )

12160 CALL DATAIKTP,0) N B
12200 € FIETES THE S
12300 C CHANGE OR LIST DATA LUABFL (IDENTIFIES THE DATA SOURCE)

12400 C

12500 WRITEI(KTTXY 3015 ILBL(T)eI=1913)

12600  IF(NDYES(KINsKTYX).FQ.1)THEN -

12700 WRITE(KLIST,3010)

12800 READI{KIN,6005)I{LBL{K)3K=1,13) -

12960 T ENDIF e R
13000 C

TIIOO € STORE COWMON YO BINKRY FILE KPTCW

13200 £

13250 TF({JSHNE.2)THEN o

13300 = WRITE(1O®1l)KPTCH U o
13350 ENDIF

13500 GO TN 10

13500 C

13600 3000 FORMATIIH +"TCONKSH, SDP'SDYgMGT'PD!PF',Is21§g3F6 29F7.0)
13760 3005 FORMATILIH +"NSC:P Ny NOP"H/95T541013) S
13800 3006 FORMATI{L1H +°PRESSURE CONSTANTS®4/,1514)

139060 3010 FORMAT{IH LYINSERY LABEL <27 CHAR.Y)

14000 aIN1S FORMATI(IH +"INPUT NEW LABFL? OLD LABEL IS: 953/7.2H ,134A4)
IHI00 3020 FORMAT(UIH »"INPUT DAVA RESULUTIONY s 7+F6.11

14200 c

1300 2 C FEFEEFFFEFEXAVERAGING SUBROUYTINF ¥4 S#FRFFFEXEE2FFSFTETREREE
14400 400 CALL AVRCP

1%%00 GO YO I S CE

14600 C =% deiet ¥5 NOT PRESENTLY USED #**ksktdkkskiss$

14700 00 GO 7O 10

14800 C NGR = §

I%900 T KINP =5 SR s - - o - .
15000 C JMAXY = 273

IR0 ————KOUT S I LS. \. . I ———
15200 C 501 ND 505 M=9,4,13
15300 T O 505 K =15,100

15400 C 505 CR(K.™®) = 0.0
TI5500 € 507  WRITEIRTTX,SUIDIKOUT,NGRy JHAXZKINP

15600 C5010 FORMATIIH +"AVDVFIKOUTyNGRyJMAXSKINP® y/5414)
15700 T 512 'FFEUTKTN'*)KHUT“WGP JEAX S KINF

15800 C D0 530 J=1,NGR
15900 C DU 520 JR=T1, JWAY
16000 G QEADIKTNP;*)I;NSTuKPRQ(D(KlsK*lyS)
TI6I00 T €T 7 TIPRIUTY = KPR T T
16200 C no 520 H-9113

T16300  C 520 CRUTHM) = CRUILMI + DiM= S
16400 C 530 CONTINUE

TIHS00 € 00 S%0 J®95 13
16600 C DO 540 T=1,JMAX
TIET00 T 547 TRUT.J) = TRITLIV/FLORTINGRY —

16800 c 545 DO 550 I=1, JMAX
TABY0U T C T WRITETROUT,S000T T NS TH I IPRUTFVICRUIW K K=9,13Y



L7000 € 550 CONTINUE
17100 C KOUT = 24
T7200 T —READTKTN; ¥ T TSWSROUT
17300 C GO TO (501+507+545,10) ISW

“TI7A00  C5000  FORMAT(2T4,T5y5F10.47
17500

TTTYITR00 0 K00 WRITE(KLIST,6005)(LBLIK),K=1513)
17900 GO TO 10

8000 5005 FIIRMATUIH
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C *¥42¢842034 4L [ST DATA LABEL R6 ¥5&a35 4405000824005 0 0000008044

s 13A4])

18100 C *##s&aseseess #7 NOV PRESENTLY USED #4404 tbnsbbstsrctssss
- 18200 C 70% MEDF = O -
18300 cC 702 CALL READ(KDUT,KBUF.HBUFo IFDFI
TI8400 C 0 YFUYEQF)IT720,70&%,704
18500 C 704 MENF = 0
18600 T 70% TFIKTYPEI9O09N0O 710
18700 C 710 DO 715 M=1,MHDR
TTIBBO0 C 715 KHDGIM) = KRUF(M™) 1
18900 & GO 70 800
TTTI9000 O C 720 TFUMEQFYIO.T7ZW™.YO B i
19100 C 72% MEOF = 1
T9200 { ¢ GO YO 10
19300 703 GO YO 10
TI9%00 C #¥2#¥5&5x22& IST HEANDER RECORD #R &+ dkd g deeddgredks%k
19500 BOO WRITE(KLIST8000)(LBRBLIK) ¢K=1 93 ) XLAToXLONGeXLTO4XLGO
T I9600 T WRITEURLISTBOOSTLTYPEMHDR s ICUON, ISHPITAST s JOAY S TPRLLPR
19800 GO 1D 10
T2 OT00 T RO00 T T FORMEAT (7 s 3EG4FB . 30 -
20200 8005 FORMAT(/s* TYPE MDHR ICON SHIP CASTY JIDAY IPR LPP',!,6!5!
70300 C ¥ RREF&XxEaEEHL VST DAVA RECORD #9 ks bbb bbbddbdddess
20400 900 HPITE(KLISTqQOUO)IREC,PF.TO,SO'DVOqPH'THHqSMuDVﬁ.ZI'ZZ
T TZ0%00 gU0I TFUISSWHIB)TI9D0S 1IN, 10 S
20600 905 WRITE(KLISTs9N0S)ICPI(K)gK=19N)
20700 T HRITE(RLTIST,30I0T(CT (K ,K=1,N) T
20800 GO 10 10
T 20900 GNNY  FORMATIIH 1292 F 7l oF 73 oF 7a39F T2V 9P629FB.8)
21000 9n0%S FORMAT(1IH +3HCP 46F11.%)
TT2TII00 0 9010 0 FORMATI1IH 3RACT ¢6FI1.&) B
21200 C #5264 244%xMAG TAPE FUNCTIONS #10 #s2sd st tbbsddsbsdhsss
21300 CI1000 —CALU PTRAPETTISWsISWSRLISTI e S B
21400 C KLIST = 6
21500 1000 GO TO 10 e N
21600 C5 #&ktdk SET ISSH SWITCHES N11 *%%ié%
TTZIT00 1100 HRITE(RTTY,IIS0T IR sK=L 16T (ISSWIK I o XK=T 9 IY B
21800 1150 FORMAT(Z2{1LH oX9l6T49/)s" ENTER Ky ISSHIK)")
21900 REFADTRIN, FFIRGISSWIR Ty =1, 167
22000 G0 10 10
22100 C S
22200 C kbt ees EXIT PROGRAM #12 *ttv#tt#tttttt#ttt#t###tt#*t
TTTZ2300 0 12007 HRITE(®YTX.1Z2TI0Y
22400 TF{NOYES(KINSKTTX) . NE,1)GO TO 10
4 dwitit] 21T0U¥
22600 1210 FNRMAT(1IH L'EXIT PROGRAM??)
22700 C¥% PNYENT SHORT DOCUMENTATION==BRANCH O ¥*¥ek&¥¥¥evEes - -
22800 1300 DPEN{UNIT=50, NAHE-'PUTEN.DDC‘,TYPEr'BLW'.READnNLYl
22900 N0 1350 N=1,200 - i
23000 READ{50,1325,FND=1312)(D0C(I}séI=1,8)
Z3100 WRITEFIRT T I 30T TONC T, I=1587
23200 1350 CONTINUFE
23300 1317 CLOSE{UNIT=S50F B e it L
23400 1325 FORMAT(RAR)
23500 1330 FORMAT(IH S8ABY 77~ e ) S



B

23600 0 GO YO 10 B S o o
23700 END
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TTTTID0 T € COWPYS SURPRDG POTEN x4t s 3t b ¢dab kb babbbbbhbsddbdisd
200 R R R S R e R e R e R R ]

300 SUBROUTINE CONPS
400 R bt bbb Lt bl bbb A b b L b h o bbbl dbi bbbt

%00 C
600 C 7O COMPUTE REGRESSION COFFFICIENTS AT SPECIFIED DEPYHS,
TTT700 € - a

800 C JUNE 28 1976 N FOFONDFF

B 900 ~C WODYFTED FOR CTO7A FORWAY INPUY DATA (VAX DIST VERSTON)Y IS5 NFC B0
1000 C N. BRAY

IO T ' T R s
1200 TNCLUDE 'COMPOTENJFOR? 3 B
S It 1 IMPOTENSFOR? e S
- 1400 C
T 1500 € TF OUYPUY TS REQUESTED THEN OUTPUT YO JSHP.PTIN FILE THE
1600 € NUMBER OF STATIONS
R ¢ [ :
1800 100 CONTINUE
2100 C i g i s
- 2200 C INYYYALIZE AND ACCESS INDEX FILE AND CRUISE INFORMATION
Z 300 | & .
2400 CALL DATA(KTP4+2)
[ SEie—p _ L L
2600 C BFGIN COMPUTATION FOR ISW TOTAL STATIONS
= el e NN et LN
- 2800 IF(TSHGTLLREC)ISW=LLREC
7900 T U0 ING KST=EISW, ISW &
3000 C

T 3100 € READ STATION HEADER FROM UNIT KTP AND CHECK TF IT MEETS
3200 C SFLECTION CRITERTA

3300 C READ TEMPERATURE AND SALINITY DATA TNTD DATA ARRAY,
X 3400 C
T 3500 T I01T  CALL DATAURSTS I
4000 GO TO 200
4100 106 CONTINUF e e R e PR
200 C
T /300 € RFTURN TO PTENS =
N 4400 (
T &500  79% RETYURN
4600 &
- T 4700 C CUOEPUTE REGRESSINN VERSTION OF DATA o
4800 C IF TSSW(13)=-1 NUTPUT TO FILF #%.REG
T %900 U MISUFLLANFDUS TNFORWMATION MAY BF REQUESTED T REF PRINTED
B 5000 C 7O FILF PRINT.PTN (KLIST=4) BY SETTING ISSW WALUES.
T SIO0 T SFF OFTATCFD WRITE UP. : e a3
5200 C
T /300 C  KTYPF DISTINGUISHES BETWEEN HEADER AND DATA RECORDS?E
5400 ¢ 0=NATAs 1=HEADER,
_ TTBR00 € KFSKT KM ARE INDICFES o S
5600 C N IS POLYNDMIAL NRDER
g %700 T WNOP IS ¥ UF DATE TYLLES OUOVER WHICH REGRESSINN IS PFRFORNFED
_ 5800 C KERR COUNTS THF # (OF REPLACEMENTS MADE BY SUBR FDIT
5900 C ‘TN EACH REGRESSIUON INTERVAL
6000 C IPR AND LJP KEEP TRACK NF PRESSURE AS AN INDEX
_ 8100 C IRPFT TNDEXFS THF LFVELS PF o .
6200 € .
5300 — 200  CONTINDE— e
_ 6400 KF = 2
T 8% 00 0 N = NSCINSFCTITIN+1) i R G T C
6600 NDP = NSCIZ*NSFCTIHN+1)

RTNON S ¥YNNP = NDP L T el
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I8800  C

6800
7000 KERR = O
TIOUO IREC =1 —
7400 C
7500 € COMPUYF REGRESSIONS T o
7600 o
= 7633 C JHAY TS THE TOTAL NOU™BER DF LEVELS. 0/
7666 C
T 7682 T DO 7?7155 W =1, JRMAX T e
7714 P{M)=PRFSS(M™)
- T30 TIWY=DATAX(M.1) T - " -
T746 S{M)=DATAX(Mu2)
TTTTTTTT8 - 2155 CONTINUE T
7800 210 NN 270 J=1, JMAX
TS0 o3 ——
7900 C SUBR JPR COMPUTES crmnerr PDESSURE PF GIVEN SECTION AND
TTBO0O0 C O YWTERVAL INFORMATYON e
8100 C , B I —
8200 IP = JPRUTREC,NPRINSECTION
8300 IF{IP.FO.NSCIKF))THEN
TAOS00 T 271572 N = NSTURFENSFECTYION)
10600 NDP = NSC{KF+2%NSECTION)
T I0700 T XWNDP = NDP = ] T B
10733 KF = KF + 1
TTTTIOTeE TENDIF B e -
10800 IND = (IP—-PRESS{1))/DELP + 1
— 10900 M = IND=NDPT/ 2
11000 M2 = INDe+NDP/2Z2-1
CTTTII020 T T T IR IMILLT I THEN - S e B I
11040 Mi=1
TTITI0E0 T TM?7=NDP T i o T o
11080 ENDIF
11100 [FTAZ.GT. JRMAXIGO 1O 280 -
13400 C 1IF FSSH(S)--l HRITE ﬂUT SCAN ##e SCALED PRESSUREo TFHP'
TT1I3%00 T SACINITY. P ' T T
13600 €
TTTTI3IT00 TTYFUISSWISY Y2162 T 27— B .
13800 218 WHRITE(KLISTeZ160){KsPIK)oTIK)sS{K)W2MIeM2)
T L3900 7160  FORMATIIH 31%53F9.3)
] 14000 217 CUNTINUE
CTTI&BO0 T o B -
14900 C PERFNRM REGRESSIUNS OVER INTERVAL CORRESPONDING TO PF
——wOOG O e o TR 8. ——
15100 C FTRST, FIND MEANS OF PsSe
15200 C
) 15300 220 PF = IP
TTTIS%00 =i =00 = T -
15500 SM = 0,0
—I5E00 THMCE L = e e ik
15700 DVM = 0,0
15800 YO = U.0
15900 SO = D0
TTT8000 T 7 DVO = 0.0 - ' Tl . o
16100 XN = 0,0
CTIE200 0 231 D0 7230 MRl M2 D = & =
16300 PM = PM ¢+ P(M)
16400 230 SH = SH + S(M)
) 16500 PM = PM/XNDP
TIRBE00 SH = SH/XNDP e T o I
16700 235 DO 250 M =M1l MZ
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16900 € CALTCULATE POTENTIAL TEMP AND SPECIFIC VOLUME ANDMALY
17000 C REFFRRED TO PF,
17100 C T o .- N
17200 2350 TH(M) = THETA(P{M)T(M),S(M),PF)
T17300 ' DV(M) = DVA(PF,TH{M) 4S(M)) )
17400 2352 TH® = THM + TH(M)
TTIT7s00 0 DV& = DVM + DVI(mYy — 3
17600 PT(M) = P(M)
Y7700 YTURY = YHUMY
17800 NDVY = DVM)
L7900 B
18000 C FlyF2 ARE MIN AND MAX SPECIFIC VOLUME ANOMALY WITHIN
18100 € YHE REGRESSION INTERVAL,
18200 C
18300 TFUN=R11236,2%65237 i ) .
18400 236 F1 = DVX
18500 e F2 = DVX i
18600 237 IF(DVX=~F1)23725238,238
TIBT00 0 72377  FYI = DVX o= iy
18800 238 IF(F2-DVX)23824239+239
TIBY00 2B T F ETTIVY T
19000 239 CONTINUE
19400 TE(ABS(P{MY=PE)=PDIFF)240,2404250
19500 C
TTTI9600 0 T AVFRAGF T,S,DV OVER PF += PDIFF
19700 C
19800 240 TH = T0 +« T{AY )
19900 SO = SO + S(M)
20000 DVO = NDVO + DV{M) i
20100 XN = XN + 1.0
20200 250 CONYINUF i
20300 THM = THM/XNDP
T2 0R00 T T T oYM E Y M/ XNDP = EELea
20500 DVF = NDVM
T 70600 TO = TO/XN B e
20700 SO = SO/XN
~ 20800 DVO = DVO/ZXN RS
20900 C
TTZI000 €  CALL REGRESSTON SURRGUYINE o B
21100 C
21200 2725073 CALL LSFT - M -
21300 C
21400 C TF ISSW(10)=-1 PRTINTY OUT RFGRESSYON COFFFICTENTS FOR THIS LEVEL
21500 C
21600 2507  IFUISSWTIODI N 25T+ Z253+7253
21700 251 DO 2510 M=M1,M2
21800 DVY = DVA(P{M) s T(M),S(M))
21900 PTD = PT(M) = PM
27000 TTD = YT(M) = THM T
22100 2510 WRITE(KLISTSZ511)MsP (M) sTHIM) ySEM)sDVIS/DVIMI4PTD,TTD
227200 X 221327
" 22300 2511 FORMAT(LH 4T49F7.192F7e393F7e29F7039X9F6439F7.442F3.0)
22400 WRITE(KLISTs251IS5)(CP MY, M=T NI PM =
22500 WRITE(KLIST92515)(CTIM)sM=15N)4yDVM
" 272600 2515 FNRMAT(1H +4FT1.5) R
22700 C
TTT2Z2B00 U TF W OF EDYY ERRORY TS LFESS THAWN &, CHAFCR FOR ANY POUINTS EXCEEDTN
22900 C A2 TIMES THE STD DEV 71 (DEFAULT IS 3), AND EXCLUDE. PE-EDIT.
—— SO T < W i ik o
23100 253 IF{KFRR.GT.3)THEN
7Ny ' T WRYTFINWI TSY..78200)Y T —— R T N



84
23166 257300 FORMAT{1H ,°KFRR IS GRFATER THAN 3--EDIT GIVES UP?)
23177 GO0 YO 2536
—Z31%88 ENDTF
2319% IFIKERR)2536.2532o2532
T 23200 T 25377 DO 2535 M=Wl.,M7 S -
23300 IFIABS{PT(M)=PM}=A2%7112535:25354+2534
AR T e e e
23500 C CALL EDIYING SUBROUTINE
23600 C
23700 2534 CALL FDITI(KERR)
TZITS50 TFIKERRYZ53742204220
23775 2537 IF(ISSWI3).FQ.<1)THEN
TZIBO0 0 DVI=DVA(PFLTHAETAIPIH) sTIMI,STRJPFYL,STHYY
23825 WRITEI(KLIST,25370)P{M)sDVTY
b [} el9 ol 9 [ 8]
23875 X INTERPHLATIUN nF T UR S )
TTZ3883 T ENDIF o i S N
23891 GO 70 220
23900 72535 CUONTINUE - T D g e
254000 2536 KERR = 0O
Z&I00 G
24200 cC 1IF DUTPUT IS RFQUESTED HRITE DATA BUFFER KBUF TD F!LE * REG
TR2E300C - i i T S
24400 IF(ISSH(13))255426049260
T2ZES00 T T ?2%%  HARITETKOUTYKBUF b - -
24600 C
2% P00 C—IF ISSWIIZ ) =1 WRITE REGRESSTON ESTIMATES T UNTT XLTIST
24800 ¢
TTZRI00 0 260  TFUISSWUIZYVZAS 267,267 T T
25000 265 HRITE(KLISTy 2650) ITRECsPF9T09SO+sDVOsDVMySMyTHRSGT71472,NyNDP
25100 7?2B50 FUPHITTIH'{TK?FTTTTZFTI?T?FT???FT‘T“XJFE.?;FT”%*?T’1 )
25200 267 CONTYINUE
25300 IRFC = IREC # 1
25400 2770 CONTINUE
29500 T 280 TTFUISSWUI3) 1285429549295 T e -
25600 285 CLDSEtUNIT-KDUTl
25800 FND




(
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TTI00  C AVREP SURPRDG POTEN #&¥#% AVRCD Skt déstrsdbsstdbbbsthd
150 C Sttt dd s oost e st o4 RR00RRRe ARkt RR et be bbbtk
200 SUBROUTTINE AVRTP i i -
300 C *Rt2ddht bbbt ibas st bt AR AR E RS R bRt aa bbb kR
—%00 € i i L A PO S S TN N I3 T ol il e Nk AN
500 C SUBROUTINE TO AVERAGF SPECIFIC VOLUME AND COEFFICIENTS.
— T g i SRNERALE AFTLIFIL VULGRE AN LOtrs !
700 C JUNE 28 1976 N FOFONOFF
T 750 U WODIFIED FOR VAX DIST CTD785 FORWAY ISDECHBO W. BRAY
ROO 5
900 TNCLUDE °COMPOTEN.FNR® T B
1000 C
“ITI00 € DIMENSION T
1200 G
1300 DIMFENSTON TRUTOUS IS5 T sSAGTIIONOT «CPHIBY oSYETLIOOY
1400 DIMENSION APF(100),SVI(100}5E0B(100)
1500 DTMENSION VMIN(IOO),VMAX(100) "
1600 t
T71700 C CHARACTER B el i B
1800 C

1900 CHARATTFR*1?2 FNAME(A00),GNANE

2000 CHARACTFR#]1 TVI¢TV2,1V3
2100 o " ' ' SN
2200 C FQUTVALFNCE
T : et DR Y SN SO no !
2400 FQUIVALENCE (CRsTHDG) s {PF5VR)
—Z500 FOUTVALCFNCE TCRUIG 9T SSHGT I (CRUIS IOV SVE STCRIIS I .SVIy
2600 FOQUIVALENCE (CR(1912)9APE)o(VMINGCR(L1512))e(VMAXSCR(T13))
3800 ¢ .o . A BEd0 i ot b G ) i Al : :
2900 C READ IN STATION #'S TO BE AVERAGED. ENCODE INTO CORRESPONDING
""" JO000 T FYLE NAMES. o -  m T W o o '
3100 C
3200 TF (ISW.EO.TTTYHEN WS _ B
3300 REWIND 12
N 3500 nn 61 K=1,1000 M
3600 READ(12461LN,END=42 )Mo FNAME(K ) o WT(K)
T 3700 ®10 FNRMATI{T144,A125F%. 7Y B
3900 61 CONTINUF
3916 K2 CONTIRUE —— SRR e e
3932 JSTN=K=-1
3950 © GNAME(9:12)=%,AVGY
4000 ENDIF
%100 T ; . - U= g el -1 | -
4200 C AVFRAGING
—&300 ¢ /- T o =
4400 100 ISW2 = ISW - 2
RSO0 TFUISWZ2I101,113,113
4600 C
— &%700 C BRANCH I--INTITTAL AVERAGING==BEGINS HERF
4800 101 D0 110 J=1,100
%900 DO 1ITO0 I¥151I3 = =
5000 110 CR(J,1) = 0,0
TTUS1000 0 112 IRMY = O R e T
5200 C
5300 € BRENCHES 2 AND 3 BEGIN HERE —
5400 E
5500 Ty NST =0
5600 C
5700 T 0OPFN APPROPRIATE FILF, READ HEADER T B
5800 L
TTTOsanm NN 1700 KK=1.JSTH B R = e
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000  OPEN(UNIT=KOUT,NAME=FNAME (KK)yREADONLY TYPE=YOLD®y
050 « FORM="UNFORMATTED®)
100 READ(KNUTIKADG T
200 NSW=5 |
R . e

400 € CHECK YF DATA SELECTION PARAMETERS ARE SATISFIED, 1IF NOT,
500 € NSW IS RETURNED FROM DATA AS &4, AND STYAYTON IS SKYPPED.

600 &

y700 CALL DATVAU{ROUT,NSWI

»800 TFI(NSW.NE.5)G0 TO 1200

900 2 NST=NSTel1 S e i e T I
r000 DELB=0.0 = N
fIO0  ~ PPR=0.0 e o

7200 B2=0,0

7300 83=0.0

7400 C

7500 € IF TSSW(IS)==1 WETGHTS ARE TAKEN FROM JSHP.PTN FILE; OTYHERWISE, o
7600 C  THFY ARE SET 7O 1. e
7700 C S o o

7800 IFOISSWI(15))135051357,1357

7900 T ITSU WGT = WYUK

8000 GO YO 1370 . -
8100 1357 WGT = 1.0 o . e B
8200 1370 TF(ISW2)120,120,138 R S
8300 € ‘

8400 C BRANCHES 1 AND 2 CONTINUE HERE FROM STATEMENT #1370

BS500 54
B600 120  READ(KOUT,END=1®OIKBUF S
8700 ' GO 7O 140

8800 L5
8960 € BRANCH 3 (WRITE DUY AVERAGED FILES) CONTINUES HERE FROM STATEMENT #1370

9000 €

TI0OO I3 TFUISSWUIIVTII395120,120

9200 139 CONTINUE

] e e S T
93400 C OPEN NEW FILE NAMED *,AVG CORRESPONDING TN TNPUT #*.,REGy FOR OUTPUT
9500 € ON UNTT 1. o
9600 C

9900 GNAME(1:8)=FNAME(KKI (1:8)

L0000  OPEN(UNIT=11,NAME=GNAME,TYPE="NEW"', FORM="UNFORMATTED")
< - - o o
LO200 C WRYYE HEADER TO #,AVG

owsowoeo < -

L0400 WRITE(L11)KHDE

10%00 GO TUO 1720

L0800 C

10700 T BRANCHES I AND 2 TONVINUE HERE FRO™ STATVEWMENT ¥120
10800 c

10900  T&40 TFUTREC-TRMYX)I%6,142,1%2 [
11000 142 IRMX = TREC

ITIO0  T1&6 IFUISWZIIS55+1%75300

11200 C

TI300 T TBRAENCH 2 CONTINUES HERE FRO®™ STATEMNY ¥146

11400 C

TIS00 — — 1&7 CONYINUE — 1 e T T BT i
11600 1475 DEL = SVA(IREC) - DVHM

IT700 CAC T CHEFF IO DELSCPCPHINT

11800 CPM(1) = CPMY1) + PM - PF

TIY00 D0 1I%0 J=1I,WN D
12000 150 CR!IRFCle = CREIRECHJI) ¢ WGTHCPM(JI)

TITO0 T
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TTTTIZ2200 € BRANTH 2 RETURNS TN READ NEXT DATA RECORD FROM #,REG

12300 G
e T GO TUO 1720 a
12500 C
T IZ2600 T W®WRANCH 1 CONTINUES FROM STATEMENY #1466
12700 C — o 5%
TTIZ2800 0 1% TONYINUE 0 0 T i T B - PO T T
12900 158 SVA(IRFC) = SVA(IRFEC) ¢ WGT*pVRm
13000 VATNI{TRECY = VMIN(TREC) + WGT*F1
13100 VMAX{IREC) = VWMAX(TREC) ¢ WGT*F?2
3200 SVI(IREC) = SVI(IREC) + WGT*DOVZIRO(PFoDVR,PM CPoNoNDPFI,,F24
13250 * JSHPSKCASTL,ICNNsDELP)
TTIFIO0 T SWHGYUIRETY = SHGT(IREC) « WGCY .
13400 G
13500 C BWENCH I RFTURNS 10U READ NEXT DAVA RECORD FROM #_.REG
13600 C
“1I3700 GO 7O 120 T i =
13800 160 CLOSE(UNIT=K0UT)
13900 0 0 CLOSE(UNIT=11Y T T 5 4 o)
14000 [FIKKLT.JSTNIGO TN 1200
148100 TFUISHZITIG6Y 1610420
14200 C
T I&I00 T C PBRANCH 1 CONTINUES FROM PREVIDUS STATEMENTY T P )
14400 C
TTIRS00 T 161 DO 1605 J=14,1IRMY T W il T o P ) =
14600 VMIN(J) = VMIN{J)/SHGT(J)
IR T00 T T T VFEXTJIY = VHMAXTIT/SWGTUIY
i 14800 SVI(J) = SVI(JIVN/SHGT(J)
TTI&900 0 1A0S 0 SVATI) = SVATJII/SWGTYTIY . e R
15000 TF(ISW2)180,1804300
TTISI0O0D 0 T T - T U }

15200 C BRANCH 2 CONTINUES FROM STATEMENT PRECEEDING #1161
15300 C  AVERAGE REGRESSION TOEFFICIENTS

15400 C
TISS00 1410 DELB = DO R e R -
15600 PPR = 0,0
TTIST00 0 KF = 2 i e T
15800 N = NSCINSECTINN+1)
15900 TTNDP E RSTTZENSECTTION®1D)
16000 I’:(ISSH(Ili.FD.-—UHPITF(KLISTdeBOl
TIBI00D DT 1RF J=1,IRMY PR i R
16200 IFIJPR(JvNPPyNSECTIUN)-NSC(KF)i16129161101612
TTTTIB3I0V0 0 IAITI N = NSCIKF+NSECTITWN) I N
16400 NDP = NSC(KF+2%#NSECTION)
16500 KF = KF +« 1 -
16600 1612 DO 162 I=1,4N
TTIBT0O0 T 162 TPMUTY = CRUJSTV/SWGT(IY T e e
16800 PF = JPR{JyNPRSNSECTION)
T AB900 T ) TTFUISSWUILYYI® 25 162% 2% — — 7/
17000 1621 WRITE{KLIST 1623 )IPF(CPM{TI)el=1,4N)

T ITIO0 1623 FORMATI(IH F6L. 07801 . 9)
17200 16230 FNRMAT(1H ,"AVERAGFD REGRESSION COFFFICIENTS: ®y/,

TTITIOO T ¥ YPRESSURE 3 2XJ CPIT) Y5 SXs TP IZT s SKs Y CP I T SN ORI, T

17400 *  5Xy'CP(5)*35X¢*CP(K) )

I7?S00 T 162&  DVI = SVAT)) S P L. i
17600 DVF = DVZRO(PFyDVIoPFoCPMaNyNDPyVMINTIHoVMAXT J) s TSHP4KCAST,1CN
17700 DELA = J3VITJ) = DVE
17800 SVA(J) = DVF

“I7900 TDELPT & PF < PPR T T e e
17933 EOR(J) = DPDVIDVF,DVIoCPMyNys VHIN(I) 4 VMAX( D)

Y TORE S FNRTIY = 1T.7E00R7Y)Y . " 5 Tk B i
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18000 B2 = .S50968F=6*({PFEDELA+PPR*DELBY*DELPY

18100 B3 = 0.5E-5%#({DELUA+DELB)*DFLPL

18200 IF(J=-1)1625,162041625

18300 1620 APF(1) = B2

18400 VMAX{IY = B3 " T
18500 G0 TO 16?6

IBB00 162% APFUJY = APE(JI=IV + B2 “” T R
18700 VMAX(J) = VMAX{J=-1) + B3

TE800 1676 DFL® = DELK

18900 PPR = PF

19600 163 CONTINUE e —— - .
19100 c e

19200 € BRANCHES 1 AND 2 CONTINUE HERE FROM STATEMENT #1205 END QUALIFIFR

19300 C IRPLIED END OF STATION,

19400 C IF ISSW{12)=-1 PRTNY OUY AVERAGES

19500 180 TFU(ISSWI(12)}182,400,400

19600 182  WRITE(KLIST,1832) i D T
19700 1832 FORMATIIH °IREC NST PF?96Xa*SUM OF ¢ 5Xy "DVM 35X o *DVF ? 35X,

19 ) % VRV SY s TDVY /e 1H 219X THGTS Vo VBAR ¢S X "BAR VoS Y MINY Sy
19900 ®  TMAX?)

20000 DO IB3 T=1l5 RMX

20100 KPR = JPRUTNPRyNSECTION)

20200 2000 TF(ISW.EQ.1I)WRTTE(KLIST,1835)T¢NSTsKPRYICRITIsKI9K=9413)
20250 183 JTFIISWHEQ.2)WRTITE(KLIST+1B835)ToyNSToKPRJ(CR(THK)9K=9411)

20300 18IS O FORMAYTUIA 2214,.,15,5F10.4) - -
20400 GO TO 400

20500 C

20600 C BRANCH 3 CONTINUES HERE FROM STATEMENT #15%%&

20700 € R : B i B
20800 300 DVF = SYA({IRFEC)

20900 0 F3 = SVI(TRETY s e i—— L
21000 PI = POLY(DVFJ/OVMsUP oNoF1F2) + PM

ZIT00 ITF(PI T30 302% 302

21200 301 PT = 0.0

ZI300 307  THF = POLYUIDVF DV CTeNeFIF2Y «+ YTHW 1~/ N
21400 303 SF = DVIRO(PFsNVMsPM,CPyNsNDPyF1,F2, ISHP,KCAST,ICON)

215060 “pFCA = SF-OVW 7 71 /717 0 > 070o0o—/72? o rimr—//—m T aw
21600 DELP1 = PF - PPR

ZI7T00 T TFUYREC-1)1305530&,305

21800 304 DELB = DELA

ZI900 0 30%  BZ = BZ ¢+ 0.,5F-S5F(DFLASDELBI®DFLPI 2 E
22000 B3 = B3 + 0N, 50968!5-6*(PF*DELAoPPRiDEL‘BI*DELPl

ZZI00 T 7 T DELB = DELA T I
22200 PPR = PF

22300 DH = TOBTIRECY

22400 PE = B3

27500 e T AP B DR R o T e e Bena = %
22600 C

22700 T 1¥ DUTPUYT REQUESTED WRITE DATA TO FYLE *.,BAVG . B

22800 C

22900 TFUISSRUI3TI IO, 316,316

23000 310 WRITE(I1)KBUF

23100 T 31® IFUISWI3LI7.320432%5 - o - T
23200 €

23300 T 1P ®WAP FORMAYT OUTPOYT REQUESTED INTTYTALIZE AND REQUESY INPUY
23400 c

23500 317 IFTISSWTI®I ES-=1 I THEN

23600 3170 FORMATILIH " MLoN2oNI g KTO9 IYRuTITM IVLoIVZIV3I? 461530 XsA1))
23700 T XYooy s YT S ) TR
23800 IYR = 73

23900 ITW = O
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TTZ%000 0 T T T IV
24100 Iv2=tY?
eH2Z00 VvI=v7? i
24300 N1 = 1
T Z&%00 T N2 =2
24500 NI = 3 e
T R A B Y —
26700 NV? = &
24800 NV3 = 3
24900 WRITE(KTTX93L7N0INLsNZsN3KTOSTIYR;TTR,IVI31IV2,1V3
T 2%000 READIKTING ¥ INLoNZ o N3 KTO,IYRITH
25100 READ(KING3175)1IV1eTV2,1V]
TT72%200 T O HRITE(HTTX 3176 INVINV2,NV3
25300 READ(KIN,*¥INVLIS/NVY2,NV]
Z5%00 II79 FORWET(IELTY o
25500 3176 FORMATILIH o "NY1I.NV2,NV3I*3315)
25800 7 ENDIF
25700 JSHW = O
5800 C S
25900 C NL TO N3 ARF EFFECTIVELY IGNORED, UNLESS ISSW(B)==1, SEE STATEMENT #4450,
26000 S B P e arma . m oB 0 . o8 . B oE 4 BR . RN mmew o . - o ot e
26100 320 IFUTREC-N1)321+650,321
267200 321 IF(IREC~-N2)32Z46709322
26300 322 IF(IREC-N31120+,324,120
'''' Z6&00° 7 T 37% TONYTNUE
26500 C
T ZB600 € SEY VALUES FROW MKP FURMAY VARTABLES 77—/ 77— 7——70
26700 €

TTZ6B00 0 3245 VR1 = VR{NVi}

26900 VR2 = VR(NV2}
~Z7000 VR? = VR(NVI)
27100 C
T2ZTZ00 € YF YSSW(IOV=-1 WRITE MAP VARTARBLES YO UNTIY KLIST (NOY IN MAP FORMAT==FE0R
27300 C CHECK PURPOSES ONLY) .
Z7&00 T
27500 325 IF(ISSW(10)13Z6+327+327
“ZT7600 32% WRITEIKLTIST s3T50 TCON IREC,TSHP o ICASTsPF,PTIsTOoVRIGVR?2,VR T,
27700 X DHLPE
FAlg-1010] e = e e
27900 C 1IF MAP FORMAT NOT REQUESTED, RETURN TO STATEMENT ®#120 T0 RFEAD WNEXT DATA
ZRO00 & RFCORD,
28100 &
Z8Z00 C HEKP FORMAY WRIYYEN T UNIT KYO
28300 e
T ZBRO0 327 YFUISSHILGVI1330,120,120 i e
28500 330 LFILE = O
ZBR0T IPF = PF
28700 XLG = XLONG
ZBBOO 335 HRITEIRTD,3300)(LBRLIM)yM=142) s ISHP,TCAST4LFILFSZIPFy
28900 ¥ XLATsXLGoIYRuIDAY o TTMegIVIoVRIGTIV2,VR2Z2,1V3,VR]

25000 T IFtCFICEYSS 05 1205:5%0 T ar T e

q-ﬂfWG

3150 FORMATILIH sI13¢Xs2125169X92F5.092F7392FBa3+Fb.353F7.2)
J300 FORFATIZAG s I1 T B o X ol 19 T59F7o29FBo2eX o129 ThelI2s¥33TATFI. 411

ISSHIB1=-1 ALLOWS SPECTAL FUNCTTONS TO RF CMMPUTED--SUBTRATTING VALUES
AT ONE LEVFL FROM ANOTHER REFORE OUTPUTINRG TN MAP FORMAT,
450 TF(ISSWIB)N145%,324,324
455 VR1 = VRINVID
VR?2 = VR(NV2)
¥YR3 = VRINVI)
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JOI00 - GO YD 120 ) ) - B K T
30200 470 PFUISSWI{B))&475432437324

0300  &7% VR = VRINVI) - VRY

30400 VR2 = VR(NV2)} < V¥R2

0500 7 T T VRI = VRUNVI) = VR3 e i o
30600 GO0 TO 325

JO7T00 T o [T T }
30800 C BRANCHES 1 AND 2 CONTINUF FROM 183 OR 180

il BB e B e e .
31000 C IF 1SSW(7)=0 CONTFNUE THROUGH BRANCH 3 AUYOMATICALLY,

ST e i i S A
31200 400 IF(ISSH{T7)ISBH0,4104410

IYI00  KI0  ISW = YSW + T S S e i Y PP B i -
31400 IF(ISW=3)100,100,420

JI500 C

31600 C BRANCH 3 CONTINUES HERE FROM STATEMENT PRECFEDING w16t

Y700 C
31800 ___.%_!_'i AP QUTPUT REQUESTED SET LFILE TO I TO INDICATE EOF TN MAP FORMAT.

32000 420 IF(ISSHI14))42245609560

32100 577 Lrily = 1

32200 GO TO 335

32300 550 CONTINUE A N
32400 1200 CONTINUE

32 T TF(NSW.NE.S5.AND. TSW.EQ. 160 TO 161 T g e
32475 IF(NSWeNE.S.AND. ISW.EQ.2)G0 TO 1610 I

32887 FF(NSW.NE.5.AND.ISW.EQ.31G0O TO 420 '

32500 560 RETURN

32600 €0 i -
- ” I F— -
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’j """ 200 C DATE SURR POVEN #®%k¥#® DAVA FEFEFFFFERE
e 500 C 2%k b2t dib bR ebsetedetndesreR
500 SUBRODUTINE DATATKUNSNS W) ST e

700 C 24220428k 460X 000400k H0RkSE
e
900 C 7O SELECY AND ACCESS CTD78 FORMATY DATA FROM VAX DISC FORMAY
TTTTTI000 T € ACTTCESSES VARIOUS ®WILULARD SUBRUUTINES FOUND TN CTDATA7LTR
1100 C

1200 €
ny 1300 C JAN & 1976 N FOFONOFF
T I%00 0 C ®ODYFTED FOR CTND78 FORMAY INPUT IS DEC 80. W BRAY

1500 C
TTUTTISSO “TNCLUDE *COMPUOTEN.FOR® = N
iy 1600 (
— 1700 CINCLUDE MILTARD DIRENSTON STATEMENTS
1800 c
T TTTIR00 TNCLUDE "IDXREC.DIMY S e & P S LN ¥ e
2100 C
T mP200 T L CHAPACTER e S S SR =
i 2300 C
7500 THERACTEP#1 7 CNAFE o
2500 c
- 2600 C PROGRAM
2700 C
~ 2800 IFINSW.FQ,5) &GO TO 80 ~  ~ .
A 2900 IFINSW.EQ.2) GO TO 30
e 11111 A 7 2 1 ) B0 i R e
3100 5
3200 € NSW LFSS THAN ZEROS  INITIALTZE SELECTION PARAMETERS
3300 C
—3I%00 T CONT INUE Ry 5
- 3500 Do = 0
I600 CUUDEAYY W 0. - T
3700 DAY2 = 365,
- IR0 " XEWN = ~1B0,0 e i
3900 XEMX = 180.0
TTTRO00 - "~ XNMN = =90.,0 -
A 4100 XNMY = G0,.0
5200 - TUXETO T ® H0L00 i G i R o
4300 XLGO = 70.00
- 00 JSTN = 1
4500 RETURN
S . . ; o Lall
- 4700 C NSW=0: LIST OR CHANGE SELECTION PARAMETERS
TSI e sk MM v AT . S-S
4900 20 CONTINUF
T oS00 0 0 172 WRITEIKLIST.Y73IVDAYILDAYZ2SJDO —
5100 173 FORMAT(LIH +SHNDAY12FB.39Xs5HDAY23FR.3yX94HIDD2,T14)
S a5 AR B e h il hg TR D AT L e -
- 5300 174 WRITE(KLISTsL75)XEMN o XEMXY o XNMN g XNMX
TR0 TS EORMAT ULy THES N T TN SR T Y s S
5500 READ(KIN *) XEMNy XEMX 3 XNMNy XNMX
T o SE00 e N T E R IS TR L T AT O Xy s s e e
5700 177 FORMAT(1IH 8HORTGIN:G 42(XsFB8.3))
TSRO0 : READ(KING®IXLTOSXLGY —— = ==
; 5900 RETURN
eUUU0 & R - il =i
6100 C NSW = 2: RFEAD FROM FILF STATIONS.PTN INFORMATION TP IDENTIFY
T %200 C STATIONS ' AT T S ;
6300 £

T B%00 30 CONTTINUE i RS
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6450 IF(KBR.EQ.13)THEN i
6500 WRITEIKTTX,310)
6600 T READI{NIN,30DVPROVER T
6607 WRITE(KTTX¢320)

-1} T READ(KING330)YYSHP, ICRUTS, TPROY e i
6650 300 FORMAT(A)

6667 0 310 FORMATUIH JYENYER SUBDIRECYORY VERSION ¥¥) -y R
6674 320 FORMAT(1H o"ENTER SHIP CODE.CRUISE #,PRDJ #°)

THREB86 330 FUORWATU(AZ .21 %7
6697 ENDIF

—ET60 - PSS S N AU, NS Seeg=oy . e
6800 C MILLARD HEADER RELATED SUBROUYINES

L 111 e S
7000 CALL PVER(PROVER)

T 7100 CALL CTRUISE(ISHP,ICRUISSIPRUOJY
7150 CALL STATIONTD¢D4KTP)

7200 CALL TNDEX(IIY B i o s
7300 LREC = JDXREC({9)

325 7 77 LUREC = LREC T o
7337 KKSY = 0

—7%00 =0
7500 RETURN

—TEO T . . R R ST S —
7700 C NSW = 13 READ STATTON HEADERy CHECK AGAINSY DATA SELECTION CRITERTA,

T7B00 T AWD RFAD TEMPERATORE AND SALINYYY INTO DAYA ARRAY, A
7900 C

TBO0U % CONVINUE
8300 IF{KUNGT.LLRECY G0N TO 620

8800  TCALL RECTIDX{ROWY B
9200 XLAT=SLAT{)

930 XUONG=SLNGGY e/ e o T
9316 IPR = PMIN
9333 XW = NTOT=1
93866 LPR = XN#PRSINT+PMIN

9400 LRBLUIY=TFHEDT3Y TaE T e S
9500 ENCODF (4953 4LBRL{2)V)IFHED( &)

9800 T T ENCODE( 4,54, LBBLUIVVIFHED(S) e R e T e e e
9700 53 FORMAT(I3,"-

800 5%  FNORMAT(I%)
9900 C

TI0000 € COWPUTE JULTAN YEAR DAY T

10100 C CHECK AGAINST SELECTION PARAMETERS

10760~ T el Bl ot "l MM <l gl

10300 IDAY=KDAY({TDAVTIMDs TYR)=KDAY{3Ys12,IYR~1)

T0U3IS0 DAY = FLOATUIDAY) ¥ FLOATUISTMNEY /72500,

10400 IF{DAY-DAY1)620:602:,602

T0500° 07 IF(DAY=-DAYZTRBR¥60&,620 "/ "7/ T e

10600 604 CONTINUE

10700 — T ; e . R e I S S, -

10800 C CHFCK LAY AND LONG AGIANSY SELECYION PARAMETERS.

TO900 T

11000 TFIXLONG=-XEMN)I&20,6064606

TIT00 7 506 IFIXLONG=-XERXIG60B.50D8,5620 T

11200 608 TFIXLAT=XNMN)IGEZ0:,610-,610

ITI3I00  B10 IFIXCAT=-XNMEXIBIB:618:620 o

11400 616 LTYYPE = 1

1TI%00 I CMN w1 CAST

114600 DAY = DAY + DD

TI700  —  KCASY = 1ISYas —

11750 JRMAX = NTDT
e ] e
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~TI900 €  TF ISSWUlI)d=-1 WRITF OUY HEADER INFORMATION ON UNTIT KLISY
12000 c

12100 ITFUISSWUTIILTI61I6T.620,620

12200 hlbo WRITE(KLIST+8000)(LBBLIK) oK=lep3) o XLAT /XLONGs XLYODXLGO
I ZI00 I WRITE(RLIST 8005 )LTYYPE MHDR s TSHP, ISTASyTCNAN,DAY,TP®

12400 C

C17%00 C' TF YSSW{12)=~1, WRYTE OUY HEADINGS FOR NUTPUT WHICH 1S WRITTEN IN CNMPS,
12600

12700 TFTUTSSWUT 2T . EO. =T TWRYTE(KLISY,A010)

12800 BN10  FORMAT('OIREC  PF 10 SO DvoD DVR S™ TH™
TTIZ900 X 71 12 N NDPY)
13000 8000  FORMAT(/o1H w3A4,4FB.3)
T I3100 BODS  FORWAT(LIH ' TYPE MDHR SHIP YSTN CAST DAY 1PR",/
13150 ¥ 21542X9A292X52154F8.35215)
13300 C
I3300 T WMTLLARD SURROUTINE TO FILL DATA ARRAY WITH TEMP AND SALTNITY
13500 C  DATYA FOR ALL NBSERVATIONS.
TIR00 €
13608 WGT=1.
13616 TFUTSSHUT3T.EQ. =TV THEN
13617 M=Me]
13618 JICR=TCRUIS
13620 JIST=ISTAS
13822 ' CALL LZUJICRI
13624 CALL LZCJIST)
TTII626  ENCODEV(IZ3 52 GNANMFFTSHPJTCRITST
13628 52  FORMAT(A2,A3,A34°,REG")
13832 WRITE{12:8020)M,GNAME 4 WGT
13640 8020  FORMAT(I44A12Z5F5.2)
13648 OPFNIUNIT=KOUTNAMF=GNAME s TYPE="NEW' o FORM="UNFARMATTEN?)
13664 WRITE(KDUTIKADNG
T I3680 ENDTF ‘”" e e e T I
13690 CALL DATIDX(KUN)
13700 CALL GFTDAT(KTP,DATAX,3300,2)
13800 A20 RETURN
13900 C

14000 C NSW=5: CHECK ONLY LAT AND LONG 0OF HFADFR ALREADY READ AGAINST
TTI&RI00 T SYCLECTION PARANEVFEWS, T SIS She S

14200 c
14300 80 TF(XYLONG=-XFMNIAS,87,R7
14400 AT  IF(XLOMG-XFMX)}R9,8948B5
14500 B9 TFIXLAT-XNMN}BS,/RI,A1
14600 B3 TFIXLAT-XNMX)B82,R2,R5
14700 82 CONTTINUE 5 e e RS- B S aEasaa &
14800 RETURN
14900 G
15000 C NSW=4 [MPLIES SFLECTION CRITERIA ARAOVE NOT RET,.
15100 C
15200 B% NSW=4
—rS3n0— TRETURN o T T T o s e e i B e
15400 FND
158073 C se¢s9easageses SLAY FUNCTINN * 2825552000000 dske e
15407 REAL FUNCTION SLAT
15510 C #* 22582040 h 3Pkt ddiddb kbt d bbb dtdkbtditn
15414 INCLUDE °"IDXREC.DIM?
TIS%ZI U FUNCTION RETURNS DECYWAL DEGREE VALUE STGNED = FOOR SOUTH € WFSY
15428 XLATY=ILTSD
15435 XLAT™=JLTSH
15438 XLATM=XLATM/ANND.

1554472 SCAT=XLAT+STOGNIXLCAT™,XLAT)



TIS449 T RETURN
15456 ENTRY SLNG
15463 XLAT=TLNSD
15470 XLATM=TLNSH
T TTISETI T XUATM=XCATM/6000.
15477 SLNG=XLAT+SIGNIXLATMsXLAT)
TUIS%B% T RETURN
T 15491 END
TTTISS00 T T FPESRTERRR R YR Y SUBROUTVINE LZUTA) FFENT Ve es vy R ev v sE oo wREs
15503 SUBROUTTINE LZ(TA)
TOUTIBH04 0 C ¥R FERdk Rk RERH RS RRE R R FFFEFERRREFFEFFER GRS R EHE £ TR
15506 INTEGER TA(1)5IWCL)
TTISSIZ T T YRITATIVNLGELTO0Y GO TOOY00 T e
15515 TF(IA{1).GE.10) GO TO 10
TS518 YFUTATITL.CELDT G0 YO I
15521 RETURN
T Y5524 100 CONTINUE
15527 ENCODE (3,2, TW(1)) TA(1)

CTTTISSI0 T T T YATLYETW(LY T R e T N
a 15533 2 PORMAT(113)

TSSI6 RETURN

15539 10 CONTINUE B ol

T OTTIS582 0 T ENCODE(3, 3, IW(I)) TA(I)
15545 TA(1)=IW(1)

TTISS48 ¥ PORMAT(IHO,YZY T T T - S
15551 RETURN
T555%% 1 CONTVTINUE
15557 ENCOPE( 3544 IW(1)) TA(1)

TTTIS560 & FORMAT(ZHOO,TIY
15563 TA(1)=IW(1)

_ 15%se& ~ ~ REYORN -
15584 END
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;J’ﬁ"”'l"Z'D’UD* C POTENSUB.FOR FILF: SUBROUTINES FOR POTEN,PEPLY PNTENTIAL ENERGY
12100 C PROGRAMS. VAX VERSINN. N.BRAY,

17600 T mwmmw “““““
_ 12700 SUBROUTINE SMINVEA,NsP0,MRSIFATL)
T OTTTZ800 0 C (R FAFFEIAFRESRFENRELRATEEFFFSERERFR R R TR E R ERES AR S S ER G kTR R E
12900 C
TTI3000 0 C TO TWNVERY SYMMETRIUT WATRTYX FOR TRIAWNGULAR SECTION ARRANGED
13100 C IN A LINFAR ARRAY A(J).
T I37200 C FROW SYNTNV?Z,.,,.CACH #1150 BY RUVYSHAUSER VIX J., MALTAYS.
13300 04
TTI3A00 T APRTU 27 1975 N, FOFONDFFE T
13500 C
"""" I3800 0 DIMENSION ATDYPUId,QUYIV,®™R(YY TR L R -
13700 C
Y300 —TFAIL 0 =
13900 DO 10 I=14N
~1&000 1o wmwY 9 =0 /77— B &
14100 C SEARTH FOR PIVOY
TTTTIRZ00 T T T T DU 100 T=1.N i ¢ i S e pRE
14300 BIGAY = 0,0
15400 JJ = =N
14500 ng 20 J=14N
10 [ M T
14700 B = ABS({A(JJ))
e R T
14900 12 TF(R-BIGRJ)IZ20,20414
T5000 1% BTGRI = B
15100 K = §
— 15700 KK-= JJ . pelte My ot sllemieye i Dol - o RN £ s - _
15300 20 CONTINUE
15400 TIFIRIGCAJ) 16515416 ST Ak
15500 15 TRAIL = 1}
5600 T RETURN s
15700 C PREPARATIUN OF FLIH!’NATIDN
TTTISBO0 16 MR{K) = 1 B ¥ T .
15900 Q(K) = 1./7A(KK)
"""" TEODY ™™ =7 S5 G i ¥ [ ; e e e e e i
16100 A(KKY = 0,0
16200 KNI ="K=1
16300 IF(KHU!‘S-J.?';H:O
TT1I6&%00 160 JK = K = N S e e S
16500 DO 30 J=1,KM1
CTTTIBB0U T IR = JREN=JRT T T S e T e
16700 P(JY = A(JK)
T 16800  CYF(MR{IVYIA,17,18 e
16900 17 0(J) = -MJKHG!‘K)
TIToo0 TOnoTn 30 s i it T
17100 18 0(J) = MJKHQ!R)
TTTIT200 T 30 EAUIKY = UL.0 B el - R
17300 19 ¥P1 = K+1
& T L TROD I ="KK
17500 IF{KP1=N)21421941
R 7T 0 e T 5§ CE 0 F 6 FE 7 N 4 s i
17700 KSd = KJ + 1 r
17800 T TIFTIERTIYIIIASI2 49 T = e T P B
17900 3Z PLJ)Y = A{KJI)
18000 GO 1O 3%
18100 34 P{JY = —A(¥JI)
TTIB200 T T3S OOy = =RUKIVNQUIKY 0 T T T T T T T
18300 40 A(KJ) = 0.0

TTI8%00 C FLIWNINATYTION PROPER e RN iy % kg %R s mE ot e
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18500 = 4! JK = 0O

18600 00 50 J=14N

18700 B0 50 K =J,N

18800 J = JK + 1

T8G00 50 ACIKY = AUIKY + POI¥®FOQUCKCKY 7 o
19000 100 CONTINUE

T19100° 150 RETURN i T =R T
19200 END

19300 C SUBROUYINE YO INPUYV PARAMETERS FOR REGRESSTION IN POUTFN

19400 C POTENYIAL ENERGY PROGRAM

19500 €

19600 (O it it ittt st stk h st h il

‘19700 SUBROUTINE PARAM

19800 CE*2 224N 2RSSR SR E ook hbbnbbbtrbhbebtbibts

19500 )

20000 INCLUDF 'CDHPUTEN.FDR'

zZoioo ¢ ’ TR N [ == .o e T
20200 INTEGER PFDELTA;PDELTA

SOTO0— T _ — =

20400 G

20500 WRITETRTT X IO

20600 10 FORMAT{"OINPUT NEW PARAMETERS??)

20700 T TFINOYESTKTINSKTTYXY . NEL1DRETURN F T R e paee
20800 15 HWRITE{(KTTX,209%

20900 20 FORMAT(YOENTER THE NUMBER OF SECTIONS (GROUPS OF LEVELS WITH
21000 X THE SAME PARAMETERS)?)

21100 READIHIN,, *TNSECTION

21200 FFINSECTIDON.GT, 19)THEN

21300 O WRYTE(KYYX,22) T ) P -
21400 2? FORHAT('OHAXIHUH ALLBHED IS 19%)

21500 GO0 YO 1 T T - e
21600 ENDIF

21700 WRITETRTTX 257

21800 25 FORMAT{POENTER THE PRESSURE FOR THE F!RST LEVEL:'!

21900 TREADIKIN *)INTTYALP e i - e e
22000 NLEVP=1

SPI00—  ““NPREVa=L - e N — S By —
22200 NSE=NSECTION+1

22300 DO 1000 T=1,NSECTION

22400 I2=1¢NSFE

7500 YTI=[+7%NSE S E— g & M =" =}
22600 WRITE(KTTX-1001T

272700 100 FORMAT{YOFOR SECTIONY,; 14, ENTER THE YNTERVAL TN TR BETWEFEN e
22800 X LEVELED SURFACES:Y)

22900 READIK (NS ¥ IPFOBRL TR

23000 WRITE(KTTX.120)

ZII00 0 120 FORMAT(YOENTER THE INTERVAL STIE IN DW FOR THF REGRESSION:=')Y
23200 READ(KIN#)PDELTA

Z3I300 ' HRITEIKTYTX 150y SR i
23400 140 FORMAT(?0OFENTER THE FIRST PRESSURE IN THE NEXYT SECTIONT")

23500 TTTREADIRING ® VTP

23600 NLEVEL=( P2~ !N!YIALP)IPFDELTA

23700 T HWRITEIRT X .10 =1
23800 16C FORMAT{YOENTER THE NUMBER OF TERMS IN THE REGRESSTION:',/,

23900 W Y{N=7 IMPLTES A UINEAR FIT; HAXTMU®™ N TS 87°'Y B
24000 READIKIN,#*)N

24200 Codkdsd COMPUTE NPR(I) Fhdkdkd

ZTEIVCGT ) O WNPRUTI=NLEVEL#NLFVP == s gy =—

24400  C**&%4% COMPUTF NPR(T2)

2&500 @ NPR{TI2)=PFDELTA
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T ZABOD  CEREEEE COMPUTE NSC(T) shesss

24700 TF(T.FQ.1) THEN
25800 NSCITI=INTTIACP-PFUOELTA i
24900 IPREV-INIT!ALP
T T 72Z2%000 0 7 ENDTF ) . A = o
25100 NSC(I+1)=TPREV+NLEVEL*PFDELTA
TTTZ2%7200 CEF¥FEFTE COMPUTE NPRUTTY FT#¥xss o o - RS
i 25300 NPR{(I3)=NLEVP-({TPREV/PFDELTA)
. T 2%%00 7 NPREV=NPR(T3) N
25600 IPREV=NSC(T+1}
TR T700 ~ NLEVP=NPR{TY o o B )
25800 INITIALP=TIPREV
285900 0 CEFER#¥F COMPUTE NSCUTI2Y R C o a
: 26000 NSC(I2)=N
26100 TEXF e COMPUTE NSTITIT FF¥eyw
26200 NSCIIB)-PDELTAIUELP
T 26100 1000 CONTINUF N B T -
26400 ITOTAL=IPREYV
T 26450 i JMAX=NLEVP e gL T i i T
26500 WRITE(KTTX 4200 INSECTIONSNLEYPSITOTAL
26600 200  FDORMATUYOA YOTAL NDF " T &4 'SECTIONS; "9 169 'LFVELS; THF DFFPEST
26700 X LEVEL TS A*"I&;'DH.')
T T 726B00 WRITE(KTTX4220) ' Y
26900 220 FORMAT('OENTER MAXIMUM DEPTH OF THF DATA:®)
T 27000 T ORFADIKIN*JTITHAY o )
. 27100 I=NSECTION+1
27200 T2=2%T1T ~ - o
27300 [3=3%7Y
T TTTTZT7%00 ' NPR{I)=NLEVP+5 e E
27500 NPRII2)=(ITMAX+500)/ {NLEVP=NPREV)
_ 27600 NPR{TI3)=NPREV
27700 NSC(I)=IPRFV
27800 NSC(I2V=N —
% 27900 NSC(I3)=PDELTA/DELP
28000 - NSECTYION=NSECTTONe+T T
28100 RETURN
_ 28200 i END 3 = S z
28300 C CNEPF SURR #*&x&d PTSR] ks kdtdsbshbbhdrhetddbshshphbtns
TT7Z8%00 SUBROUTYINE CNFEFFUABSC 04N =
28500 C t#tttttttttttttttttttttt#tttttttttttttttttttttt#ttttt#tttt
T Z2B%00 C T
28700 € COMPYYES COEFFICIERNTS FOR A LINEAR TRANSFORMATION X=AX¢B
e 28800 C FOR POLYNOMIAL OF ORDER N-1. INPUT ARRAY Cs DUTPUT D.
28900 C
29000 CCY 22 1975 N, FOFONOFF
29100 C
297200 B fIIMENSTION TI1).,DT1) i
29300 £
T 29400 O 7% T=1,N 7 ) - i
29500 R = 1,0
29600 S = C{I)
29700 NMT = N = I
"""" Z9R00 TTEINMIYI?2, 125 T T T L - N
29900 5 DO 10 J=1,NM]
30000 IP) =1 & ] ) 3 B N N -
30100 R = (FLOAT{IPJ=1V/FLNAT(J))*B%R
30700 10 S =S ¥ RECUOYIPHY 7
30300 129141 = 1 - 1
T TT3N&00 TF{TIM11I154+,15,20 T e R e e e o i [ S e T
30500 15 f = 1.0

T 30800 GH EDRZSE T s smle: p e B ows b T L o
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Y6760 “>BF = AEETMY I W I U T DS Bl T |
30800 25 D(IY = S#*R
30900 RETURN
31000 END
— Y TO0 € ik T —— e
32300 C P(N) FCN #%&%& PTSBLl *%%x%%4%
TT37400 7 TFUNCTION R(NY T T T
32500 C s4dbdssbbbbsthrbbbbdddbbky
3272600 T
32700 INTEGER®? [A4N
TTTT37R00 FA = '“7'?'7"7?" L R i i
32900 o TFI(NY], e A s
—50060- ¥~
33100 RETURN
33200 2 B = FLOAY(N)
33300 RETURN
TIYR00 "END o a SRR o= [
33500 C
TTTIE900 0 0 € ¥ & EFEA RS L F AR RAERRETERREEE - 5
ITO00 SUBROUTINE EDITC(JERR)
T7T00 B Aii i3s3 222 R FR SR EEREEE R R 2 E 252
37200 C
TTUITI00  C EDIT TEMP AND SALINTTY I'N REGRESSION TABLES o o
37400 € R TSR W
37500 € JAN 28 1975 N FOFOROFF
317600 C
T F7700  INCLUDE YCOWMPOTEN.FORY
37800 FQUIVALENCE (PDIFF.AY1)
——37500 © € il Dl O T s o) . R ! e
37950 JERR = O
AT 9TS "OVPMAY = - 17 = N
' 38000 DO 10 M=M1,M2
IBL00 DV{HET = PUM)
38200 P{M) = S(M)
38300 10 THIWY = TIMY = - )
38400 15 DVM = 0,0
T 38%00 T PRM = 0.0 0 o R
38600 THM = 0,0
IBT700 XNDP = NDP
38800 DO 20 M=M14M2
38900 & - DVM = DVYM + DVIMN) = D
39000 PM = PM + P(M})
TTT3QIO00 T THM = YHM O+ THUTM) B
39200 PT(M) = P(M)
39300 T T7UHy = TH(W)
) 39400 20 TONTINUE
39500 B - DVM = DVYM/XNDP - =
39600 PM = PM/XNDP
-~ 39700 T THM = THHE/XNOP T S e IS ST
39800 CALL LSFY
39900 KERR = O
i 40000 DO 60 M=Mlg M2
TTTR0100  IFUABSTPYIMI-PHI-A3%7T1V4&0,30,30 o T
40200 30 CORR = POLY(B\NMqDVHq.CP’N;O.D’bOOO 0) + PM
TTURO300 - KERR =1 e e o s
40400 TFLISSWI{3))31,32,32
GUE50 3T DECTA = CORR=PTH™)
' 40451 S1L = DATAX(M=Y42)
i 1:1 1 ¥4 OS2 = DATAX(M,ZY
40453 S3 = DATAX(M+Ye2)
RO S T THY = THETATDVIN=-T1T DATEAXTUM=I¢LJsSIsPFJ
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T &045% TH?2 = THETA(DVEM) oDATAX(My1)9S2,PF)
50456 TH3 = THETA(DV(Me1),DATAX(M+1ls1)9S3,PF)

{0558 DVY = DVAUPFTHL,STF

40470 DVZ = DVAIPFaTH2,52)

TRORTET DVI = DVAI{PFaTHTI,S3) i IRl R R i DR
40482 DVP1 = (DV1-DV2)/DELP T T T T LS S e

40490 ‘DVP2 = (DV?2-DV3)/NDELP
40500 WRITE(KLIST,3100)IDVIM)IsP(M)CORRsDELTASDVP1,DVP2

~ &0600 G Fd PU™} = CORR
40700 40 I[F(ABSUTT(M)-THM)-A3%Z2155550+50

TRO0B00 50 CORR = POLY(DVI(M),DVH,CT,Ns0.0,6000,0) + THM — B

- 40900 KERR = 1

41000 TFTISSH(3))51.52,5%2 - 1= N g
41050 5 DELTA = CORR<TH(M)

%1051 ST = DATAYIM=1327

41052 S2 = DATAX(M,2)

TRIOST T ST = DATAY(M+1,2) e R RS -
41054 THL = THETA(DVIM=1)4DATAX(M=141)9S1,4PF)

THIUSS 7 THZ = THETATDOVIMI DATAXTM,IV,SZyPFY 7 B e
41056 TH3 = THETA(DVI(M+1)yDATAX{Me1ls1)9S35PF)

“HI0SE DVI = DVATPFaTHISST

41066 DV2 = DVA(PF,TH2,52)

TI07E DVI = DVAIPF,L,THI,,ST) e~ )

41082 DYP1 = {(DV1-DV2)/DFLP

“%1090 DVPZ = (DVZ-OVYIJDELP Cm )
£1100 WRITE(KLIST,3100)DV(M)yTHI{M)CORRSDELTASDVP1,DVP2

%1200 B2 THtMY = CNRR -
41300 55 IFlKERQ FQ.0. ANU IF?R E0.0)THEN

/13172 T JERR==2 B e S
41343 ENDIF

TRIISO TERR = JERR Y 1 — - -
%1400 60 CONTINUE

“&Y500  TF(RFERR)I70,70,15

41600 70 DO 75 M=M1,M?2

“&YIT7T00 ' STM) = PH) e SO s s

41800 TiM) = TH(M)

T/I900 Y Py = DVIOWMVY 77 71777 o—/0722kh 0/ N
42000 JERR = JERR + 1

/2100 AU RETURN = == S
42200 3100 FORMAT({F7.15F9.3+," REPLACED BYT ",F9.3," CHANGE 1S:',F9.3,

%2250 ¥ Y " SP, VOL. GRADIFNTS?® ABOVE = ",F3.,3," BELOW = ",F9.3)
42300 END

- 47400° T B e N (N T S | NS SR
42500 € *eeeftdARt ik dkt R Ao ROt nRaRen

57600 SURRTIUTTINE LSFT

42700 € S4etkddkdddsnbeirbnhottbhanant &

%7800 © - A AL S N Stos

42900 C LEAST SQUARES REGRESSION SUBROUTINE FOR POTEN,

“EI000 - © LS I A WS

43100 C PAR & 1976 N FOFNNOFF

%3200 L

43300 INCLUDE "COMPOTEN.FOR?

43500 C B i ‘ L TR EE S e gt =

43500 1 NA = N%(N+1)}/?

T&3I00 L =1 LG paary LT B uli s -

43700 N0 10 I=1,NA

THIBO0 1O COUIY = U0 T

43900 DO 12 I=14N

T&E000 "CPITY ="0.0 e N B PR L L) Laleare o
44100 12 CT(I) = 0.0

~%%200 15 DU 20 IsT.N s e e B e b e e e B
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44300 RP(T) = 0.0
44400 BRT{I) = D.0
44500 20 CONTINUE B
44600 DN 8 I=M1.M2
44700 X = DV(T) - NV -
44800 DO 100 J=1,N
44900 TFTJ=1190,90,95 )
45000 90 1)) = 1.0
TTTRSYI00 T goo Yo Ioco T T T
457200 95 B(J) = X%%(j=<1)
- 45300 100 CONTINUE o A
45400 JK = 0
T 45500 ¥ = PT(I) - PN T
55600 XT = TT7{1) - TH™
55700 N0 8 J=1,N R =
45800 BP{J) = BP{J) + B(J)*X
45900 BY(J) = BY(J) « ROJYEXUT
46000 IFI(L-1)1105+105.8
467100 105 DO 7 K=J4N — A
56200 JK = JK + 1
%5300 7T COTUIRKY = CQUIJKY # BUJT¥B(RY
46400 B CONTINUE
T 46500 TFIL=-1V173, 173174
46600 173 CALL SMINVI(CQsNyBsRASMR,IFAIL) o B
%6700 174 DO 200 W=1,N B
46800 SP = 0.0
46900 ST = 0.0
47000 JM = M=N
47100 O 1745 J=1,N e T
47200 TF{J-M}17404,174051742
T &7300 1740 JH = JM + N <) «+ 1 -
47400 GD TN 1764

B 27010 I S N b S | B S |

47600 1744 SP = SP ¢ COo{J™M)*BP(J)
T/ TT00 0 1745 ST = ST + COCJMYEBY (XY
47800 CP{(M) = CP(M) « SP
T 47900 200 CTY(MY = CY(HMY +« ST
48000 C COMPUTE RESIDUALS
T &BI00 T 17S RP = 0.0
48200 RT = 0.0
T "&RB300 DO 1R5 TI=M1,M2 o
58400 FP = 0,0
T 4&B500 FTr = 0.0
4B600 X = DV(I) - DV™
58700 DU 180 J=1.N
48800 NJ = N=J+1
48900 FP = FP&X + TPFINJT
49000 180 FT = FT%X + CT{NJ)
49100 SP = P(IY - P
49200 PY(I) = SP
59300 ST =" THUTIY = F7T
59400 TY{I) = ST
TRYS00 TFTL-KSWIIB5,183,187
49600 183 RP = (SP-=PM)&%2 &+ RP
""" 9700 RY = (ST=-THM}¥%? & RY ~— 7
49800 18% CONTINUFE
YO0 C—=1= I
50000 IF(L-KSW)1551%,195
50100 19% XN = NDP - W
50200 Z1 = SORT{(RP/XN)
" 50300 72 = SQRT{RT7XWNY
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50400 0000 TF{ISSH(A)I )I00+350,350

50500 A00 P0 310 I=14N

50600 TT = 1T & ({(ZFN=TTF0C=17Y72

50700 B(I) = ABS(CPU(I))/(ZL1%*SQRT(ABS(CO(II})))
TTT8508B00 7 BP{I) = ABS{TCT(IN)/UZZ#SURT(ABS(CQ(ITYII)

50900 310 CONTINUE
T B5I000 0 TRRITE(KCISY23I00IPF NyNDPR(ETR T sK=T,N)

51100 WRITEA(

KLIST+3110)4BP(K)4K=14N)

51200 350 RETURN

51300 3100 FORMAT(F6.0+14513,8F8,1)
TTB51%00 0 JII0 FNRMATIIIX,BFB.3IY

. SRR, ... S S .
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.
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Appendix C.
Program Listings for PEPLT
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100  PEPLY/PEPLS: SHORT DDCUMENTATION

200 KBR ISH JSHW KLISTY DESCRIPTION
250 4] = = = SHORY DUCUNERTEAYION
300 1 0 - - CALL TABLE SUBROUTINE: LIST,
400 e — 7 PLDTs OUTPUT IN MAP FORMAY
450 PLOT IS:
466 X = AT*VREL(NX1)+AZ#VRBL(NXZ)1+A3%VRBL(NX3)+A&*CIIREC,I)
482 Y B1#¥VRBLINY1)+B2%VRBL(NY2)}+B3*VRBLINY3)+B4*CEIREC2)

494 - = INITTALTIZE PARAMETERS FOR PLOT
%00 2 o

600 3 = - = CHANGE PLDT PARAMETERS
004

BOO AVERAGES., FOR DETAILED DOCUMENTA-

488 1 1 - & CHANGE PARAMETERS FOR PLOY
2

- - CHANGE DATA SFLECTION VARTABLES

- = = 7 CALL AVRGS SUBRDUTINE: HORTZONTAL

900 TTONs ACCFSS KBR=U AFTFR ENTERING
950 AVRGS BRANCH,.
""" 1000 % = = TTT= U SEY YSSW (SHITCH)Y ARRAY

1100 6 - - - __RESTART MAIN PROGRAM

1200 7 =TT T = - TTEXTIT PROGRAW Bl gy




100  PFPLT/PEPLSE

300

KRR3

ISW3

104

DESCRIPTION

BRANCH 3~-PARAMETERS=-SHORT DACUMENTATION

400
500

el gt

700
1100

1

0

FILE XPLCM. RETURN TO PEPLS.

ENTER A1 TN A6

ENTER 81 YO B6

- INPUT VARIABLE SELECTORS NX1 TO NZ3

PRINT OUT PARAMEYERS NN KLISY; STORE COMMDN TO

NN NN

-
1200 3 ENTER C1 TN Cé
1300 4 ENTER D1 TO D6 o
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100 PEPLT/AVRGS: SHORT DNCUMENTATION

200  KBR TSW JSW KLIST DESCRIPTION
250 4 0 - - SHORT DOCUMENTATION
300 & 1 # " READ FROM DATA FILES VARIABLES IN COLUMNS
400 ~ JSW TO KLIST
500 2 ¢ " ZERD COLUMNS JSW TO KLIST
600 3 1 - INITIALTIZE AND INPUT PARAMETERS o
700 0 INPUT PARAMETERS-=NO INITIALIZATION
800 % ¥ r_—““‘UTVTUF‘tﬁt‘ﬂﬂ?‘??ﬁ‘Tﬁ‘R‘TtT‘EY*CGLUnN 6
900 5 ® - AND COLUMN JSW VERTICALLY FROM THE TOP
1000 - 6 = LU PRINT OUT DATA ARRAY ON UNIT KLIST -
1100 7 4 = TCALL NCAR PLOT PACKAGE TO PLDY ONF FRAME,
1200 DEFAULT IS COLUMN JSW AGAINST PRESSURE.
1300 GENERAL PLOTS?
1400 X=B1¥C (1, JSWI+B2#FC(T,NXZ) +B3#PR
1500 Y=A1#PR4AZHC{ToNY1)*+A3*C(TI,NY2) S
1606 MULTIPLE PLOTS ON ONE FRAME ALLOWED
1700  KBR ISW  JSW  KLIST
1800 8 = = (COMPUTF DYNAMIC HEIGHY AND POTENTIAL FENERGY:
1900 ASSUMES DVI IN COLUMN I (NV(1)=18) AND DVF
Z000 TN COLURN 2 (RV{Z1=197,
2100 9 # # INTEGRATE COLUMNS JSW TO KLIST AS A FUNCTION
2200 7 OF PRESSURE B
2300 10 & #  SUBTRACT RFFERNCE LEVFL VALUE CUJRFF,%) FROM
2400 COLUMNS JSW TOD KLIST
2500 11 1 INPUT JC1,CR1I YO JC4,CR&
Tﬂﬂﬂr“‘—“_‘"_‘rr__7T‘_“——“‘__??ﬁFﬁﬁF‘TﬁE‘?ﬁttﬁﬂTﬂt“tﬁf N ADDITTIONT
2700 C{1+JC1)=CR14CIT,JC19+CR2%C(T14IC2}+
2800  CR34C(I,JCIV+CRY*CUIREFHICE) o
2900 12 - - RETURN TO PEPLS
3000 13 = 7 = INPUTY COLUMN ®¥S AND CONSTANYS TO PFRFDRM T
3100 THE FOLLOWING COLUMN MULTIPLICATTUN:
3200 CTTREC; IT=CUNT¥CTIRECSTIFLUNZFCAIREC, JT ¥
3300 CON3*C(IRECyK). INPYT ORDER? I,J3,K4CNN1
3§00 T CUONZLCONIT AN INDEY {T5J,0R K OF VALUF =Y
3500 PREVENTS THE YNCLUSION OF THE ASSOCTATED
3600 7 AND FOLLOWING COLUMN{S). S e
3700  KBR ISW JSW KLISY
3800 15 = = OUYPUY FIRST THREE COUUWNS IN MAP FORMATS
3900 ACCESS TD THIS BRANCM QUERIES WHAT HORIZONTAL
§o00 77 " LEVEL ¥ IS DESTRED |
4100 15 - - NOT USED
%200 7 T I8 1 T = TWPUY XeJ T A
4300 0 - C(IREC,J)=C(IREC,JI*%X, (SHOULD FNLLOW
5500 3161 THMEDTAVELY IN EXECUTIONGY
4500 17 - - ERROR SUMMATION: VERTTCAL INTEGRATION WITH
500 T T TADELTA PY¥®Z RS THE TNCRENENT .
4700 18 - - INPUY DELTA P INTO CU(TREC,5)
®/AOO0 T 7 197 = T =" T EXCHANGE TWO COLUNMNS OF C T
4900 20 - - CHANGE A SINGLE ELEMENT OF C
5000 21 - - COMPUTE STANDARD DEVTATION OF X GIVEN
5100 X-BAR IN C({IRECy4) AND X*X-BAR IN CU{IREC,3).
57200 7 77 77 7T RESULY IS STORED IN CUIREC,IV.
5300 22 1 1 CALCULATE DYNAMIC HETIGHT AT A GIVEN LEVEL
S&Q0 T T T T T T T RELRATIVE TO PRESSURE CORRESPUNDING TU JREF
5500 AND OUTPUT IN MAP FORMAT,ALONG WITH VARTABLES
5600 FROM COLUMNS 3 AND & AT THAT PRESSURE:

5700 NV{1) MUST BE = 18 AND NV(2)=19,
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T TS T CUOWPEPLTYLFOR FILFE: DIMENSTON,COMMON AND FQUIVALENCE FOR PEPLT
7 C DISPLAY PROGRAM. N.BRAY
10 PARAMETER RCHM=9%7
32 PARAMETER JDIM=100
T T8%% T T THARACTER#®8 DDC e R B i
7T CHARACTER%®]12 GRNAME
T I00 T DIMENSION CSTiag&),VRI3%) . A i
200 DIMENSION KHDG(150) yKBRUF(46)
300 PWIMENSION KPLUMURTHMY g
378 53
391 T ComMON i i i - G
404 &
=== Aes0 . - COMMON YN - . T T T T T T T
475 C BEGYNNING OF STORED COMMON
500 COMMON KT TEsRLISTHRKTP KOUTS RBR
600 COMMNN NY1,NX2NX3,NY1 yNYZgNYBy"IZlgN?Z.NZ3
L2 "COMMON TSHe JSWaBV EW,ITNeND — 7 7777 77—/
80O C
T 1TI00 T CTOMFEDON YXMIN,XMAXSYMIN, YMAX =
1300 COMMNON A1,AZ2:AT4A4,A54 A6
T%00 COFRYMON BY,BZ7:83/R%,8%5,86
1500 COMMON C1leC2+C34C449CH54CH
TTTTTI600 TOMMAN D1,D2.D3,D4,D5,06
1700 COMMON X1,2LT0.7LGOsDAYoXPL,YPL
TTI800 0 TOMMON WY - R i e
1900 COMMON NV(H6) sNXI{6) s AV BV,oCY
2000 COMPOR JC15 JCZ9 03 JC&F 4l
2100 COMMNN CR1,CRZ24CR3I,CR%
- 2o T CTOMMON JMAX . JREF R . TR e
2300 TOMMNON NX4 oNY4NT4
2800 0 0 COMMON TVIL1V2,1V3,JB0F,JHDR,JDO S
2500 COMMON JSHP{6) sDAYL1sDAYZ2sPMIN,PMAX
2600 COHMON XEMNy XEMY, XNAN, XNIX
2633 COMMON C(10046)
T Z286Kk6 7 T TOMWMON ISSWUIBEY 0 o =~
26873 COMMON PLABLIIO);XLIBL(IO) YLABL{10)
GO T T A N R el Jp -1 -
2800 COMMON LTYPFMHDOR. ICONs ISHPoICASTsXDAYSsTPRLLPR
2900 COFMON XCAT S XCONGSWE T XCTOR XLGO
3000 COMMDN LBBLY3),LBLI13) oNSCI(60) sNPR(60),NSECTION
3100 T COMFDON KTYPEMBUF, IRECNyNDP KSWeL1 L2 — —  — —  ———— °
3200 COMMON PFy,TO,SDyDVO
3300 T TOMMON PITHF, SFyDVF — i e
3400 COMMON PMyaTHM,SM,/DVM
3500 TOMETN DHe PEGXPE
3600 COMMON r‘PtahlquT{BhZZgFlsFZs«FTi
TTTI6TE T U END OF STORED COWMON o o S
3632 COMMON XDAT(10047)sYDAT(100.7)
T 3B650 0 0 T COMHON TDRLPLOP i e — e
%100 C
%200 C CHA®
4300 FBHHQNICHARIACTER! GNAME(200},D0T(10)
%00 —C N e I S il
4425 FQUIVALENCE (A1+sCST)»{VR4PF)
&350 FOUTVALENCE (KHDGS,LTYPEY,, (KBUF,/XTYYPEY —
4475 FQUIVALENCE (KTTX,KPLCHM)
%S00 C -
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TSEPY 24 1977 ¥¥¥FEE

PEPLY PRDGC ¥k kit fsd

200 C ¢tttk bsbbbdrds
300 PROCRAM PEPLTY o
400 C %82 bddbsd2 R4t ot bt et bt t bbbt it ddbtatthddbtbbdads
T e P A s SR R e W S0 0 B G O S i i NS e L N
600 C PROGRAM TO PLOT POTEN VARTABLES.
700 C JUNE 27 1976 N FOFONDFF - =R LS e —
800 C VAX VERSION
0 N.BRAY
1000 INCLUDE YCOMPEPLT.FOR?®
106 el & AL T N SRS P S | S
1200 C
1300 COPEN(UNTIT=10 ,NAME="KPLCM , DAT ¥ yACCESS#YDTRECT Y TYPE="0OLDYy
1500 # RECORDYYPE='FIXED® RECORDSIZE=KCM,FRR=1100)
1500 C
1600 10 KIN = §
1760 KTYTX = 6 3 B el i L e
1800 KLISY = 6
“1so0 CKOUY = 9 Sy i )
2000 KTP = 11
2100 KRR = 3
2200 WRITE(KTTX,1000)
2300 IFINOYES(KINSKTTX ) .EO. 1) THEN o s e T T e
2400 20 READ(10%1,FRR=1100IKPLCH
2500 ~ ELSE S T S e i B
2508 c
2516 OO 107 1T = 146
2524 NO 107 J = 149
29532 7 107 CSYU(YIL.JY = 0.0 T T —— T o Bk
2540 DC 108 1=1,100
2548 D0 108 J=1,6 . i e S
2556 108 C(T4J) = 0.0
2%56% DO 109 J=1,16
2572 ISSW(J)=0
2580 109 TONTYNUF B B T ) o
2588 C
259% TENDYF T S i - i
2600 CALL PEPLS
2700 G YO 20
2800 1000 PORMATIIH »'PEPLT: LOAD IN PREVIODUSLY STORED CTOMMON?®)
2900 1100 OPFNTUNIT=10NAME="RPLCM.DAT s ACCESS="DTIRECT Y, TYPE=YNEWY,
3000 ¥ RECORDTYPE="FIXED?*sRECORDSIZE=KCM,FRR=1100)
3100 CU-YOOTO e I el
3200 FND




7700 C VAX VERSTON--NOV 1980

TUTTTII00 0 40 FORMAT(IH , YINTYIALTZE DAYAy VARIABLE SELECTION PARAMETERS
1150 * (YFS DR NO)?2%)

TTTTIZ00 0 YFUNDYES(KINGSKTTXVL.EQ.1YGO YO 106 L m o pEam s
1300 120 WRITEIKTTXNs1Z00IKBR ISHeJSHKLISToKTPKDUTHKIN

T I%00 1200  FORMAT( ¥PEPLVIRBR s ISHs JSWeKLISToRKTIP S ROUTRINY5/7
1500 6!.1!3.!5.!3u!4.13)

TTTYB00 TRLYIST =6 "I N o' . o ey
1700 KDUT = 8 T T ¢ | ¥
1800 TKYP = 1Y T T T T =
1900 READ(MIN*IKBRgISHoJSHoKLISToKTPoKOUT ¢KIN
Z000 TFIRBR. GT. 7TKAE=7
2100 TFIKRR)120,8004130

T 2200 130 GO TO (200,720,309400,500,6009 TODIKBR =
2300 R bbb bbbt bbb

T 2%00  C INTYYALYZE T e i
2500 C
3700 106 XMIN=E=20
3400 XMAX = 100.0

TTIsS00 “YMIN = 0,0 T i T T
3600 YMAX = 5000 B

3700 =5 AT = 1.0 R i TR r e Ea i3 m ) o
3800 81 = 1.0
900 CI = 1.0
4000 P1 = 1,0

T &100 NZ = 1.0 R~ [ - SR o ST
4200 D3 = 1,0

TTTT®RI00 D&% = 1,0 K IR o
4400 DS = 1.0
5500 D6 = La g T
4600 NX1 = 12

— %700 NXZ =D —— N g S ey N S e SR
4800 NX3 = 0

e L NYI = 19 = o o e ! el e
5000 NY2 = 0
5100 NY3 =0 F
5200 NZ71 = 25

T S3I00 NZ? = U LA ity ey T
5400 N7Z3 = 0O

= S5O0 MY = X e e R B e e T
5600 MW = 0

Tt =1Y
5800 CALL DATA(-1TFEDF)

TR 900 GD YO 120 SRS RS T iR o W e W = e
6000 Ce*sd sk sdbdsdss RRARCH 1—-CALL TABLE SUBROUTrNE #ttrttttttttttt
L 2 200 CALL TABLE T T ) R T

6200 GO YO0 120
65300 T s e w sy QRANCH 2Z==CHANGE DATH SECECTION VARTABLES ¥¥¥%s®
6400 20 CALL DATA(OqTFUF¥
THS5S00 - G0 YO 120 i el
6600 C *etdkkdxxssd® BRANCH 3--CHANGE OR LTIST CODEFFICIENTS ***‘******

C PEPLYS SUBROUTINE #&®ads&® SEPY 24& I977 *+#es
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200 SUBRNUTINE PEPLS
300 C RN YN R YRR TR AN SRR RN NN SR NN R VR SRR N R RSO O e
400 §
T 500 C PROGRAM TO PLOT POTEN VARTABLES., orl iy . ek =3
600 C JUNE 27 1976 N FOFONDFF

800 INCLUDE °*COMPEPLY.FOR?
900 L '
1000 WRITE(KTTX,40)

8700

30

T OPENTUNIT=S0,NAME="PEPLSIDOC s TYPE="0LD" sRERDONLY) ~
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TH&AOO D0 3350 N=1,200 @
6900 READ(504+3325,END=3340)(DOC(I)5T=1,9)
7000 WRITE(KTTYX,3330J(D0C(1)91=1,9})
7100 3350 CONTINUE
72060 332?%  FORMAT(9A8Y ) - .
7300 3330 FORMAT(1IH +948)
T 7400 3340  CLOSE (UNTT=90) T )
7500 300 WRITE(KTTX43000)
7600 I000  FORMAYUIH "#%%7 PARAFMETERS: RORIJTSWI KN MV HWY)
7700 KX = &
TFB00 0000 READ(KIN, RIKBR3I,ISHI KX MV, MW o
7900 = TF(KBR3)30,350+31 ~
8000 31 TF(TISW3-1132,32,3%
8100 32 WRITE(KLIST93200INXT sNX2sNXIJNYLoNY2 oNYT3NZ14NZ2,NZ3
; { 9 S 2 9 9 9 9 9 v s NZ3Y5/499T4)
8300 TF{ISW3I-1)34533¢30
T 8%00 33 READ(KINs®INXLyNX2 yNX33NY1sNYZyNY3I,NZEsNZ2,NTZ3 o
8500 GO TO 300
~8R00 € ik B4 [R— e e O
8700 34 WRITE(KLISTs3400)KBR33(CST(IJCoyKBR3)3JC=136)
—BB00 3400  FURWMAT(IZ:6(XJFL0.%7)
8900 TF{ISW3)30, 38435
79000 0 000 35  READ(KINS*)(CST(JUC,KBRIN,IC=146) o T
9100 37 GO TO 300
9200 38 KBRP3 = KBRI + 1 - S e
9300 IF(KBR3=-KX)3445345350
9400 C
9500 350 WRITE(10°1)IKPUCH
—97¥00 60 1O 120 T T o
9800 £
TG00 2 € #¢ ¢S RRFBSAVERAGES #4 FE ¢ 254 SERERIFRR R EERER
10000 400 CALL AVRGS
TOYI00 GO 'O 120

10200 CS #%&%%%& SET ISSW SWITCHES #*#%#%%&%

10300 500 WRITE(KYTX,5000)(KeK=T9160, (TSSWIK) ,K=1'916)

10400 5000 FORMAT(2(1H +X916T&4s/)s® ENTER K, ISSUIK)®)
“I0500 0 READIKINS *¥J(KJTSSWIK) s M=1,16) - e
10600 GO 70 120

10700 C *F2ddddedddd RETURN TO MAIN PROGRAM 552kttt bifsbdbdil

10800 600 RETURN

TI0900 C FEEFEFFEEEX EXNTY PRUCHANM FFEFFFEFFFEFNATFFTFTEEFTRFESFEEFFE
11000 700 WRITE(KTTX,7000)

TIII00 T IFUNOYESTKINGRYTXT.NE.1VGO 7O T20
11200 sToP
“II300 7000  FORMAT(IH S 'EXIT PROUGRAWM?T 'Y
11400 C#+ PEPLS: SHORY DOCUMENTATION-—BRANCH O #%%stkkstdsfts
TIIS00 B0U  OPENUUNIT=S0.NAME="PEPLS.UOC*sTYPE="ULD",READONRLY])
11600 D0 850 N=1,200 )
TITIT00 7  READUSU,8Z5,,END=BIZI(DOCIT I I=1,97 T
11800 WRITE(KTTX8303{DOC(TI)sI=159}
11900  ¥S0 CUNTINUE
12000 812 CLOSE{UNIT=50)
TIZ2I00 825 < FORMAT(9ABY ) -
12200 830 FORMAT(LIH -948)
TIZ2300 T TTTTG0Y0 120 T 0 B . ) =

12400 END
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]77 100U TTAVROUS SURPROG #F¥#adsddssddssddssmssmansasssnassemresy
200 SUBROUTINE AVRGS

300 R LEA 2 EA L 22 8 2Rt R R R R R R Rt R E s 22k Rkl

400 C
T 500 0 C FOR HORTYZONYAL AVERAGES COMPUTE LISY AND PEOY.
600 C JUNE 27 1976 N FOFONDFF

700 - C VAX VERSTION--NOV I980. W.,BRAY ~———— S
i 800 DIMENSION D(6)
500 DINENSTON TCHARTS)
1000 DIMENSION XYM{4&)
T OTTTTTIOS0 0 CHARACUTER#1Z DUYNAWNE T o 3
1100 TNCLUDE 'COMPEPLY.FOR®
| e RrErM L er U WS "N, =0 WL TN )
1300 FOQUIVALENCE (DL4D)
—T1%00 T
1450 CHARACTER*5 IDSTN
s ____.1_.5_0_6_,77, _C = S—— P S E, - » s i S SN A L i e
1600 10 GOTO(100,20053005400,55004600 7005800, 90051000511005120041300,
TTITO0 T T ¥ 1400,1550,16005E700,18005,190052000,2100,22006IS00VISW
- 1800 C
1900 U FHEFERFFFFERNY] KEAD DATA TO C-TABLE ¥FFFFFFEFFEFFFEFSH
" 2000 100 CONTINUE
RO T B TOT KelgND e e e
2300 READ{12510115END=1012)MsGNAME(K) 4 WT
_ TZ%00  IDIT FORMATIT4,A1Z5F5.2) R - et i e
2500 GNAME(K)(9212)="_AVG"®
2600 TOT CONTINUE
< 2625 GO TO 1013
TTTTZ850 0 1012 CONTINUE R T T i
2675 ND = K=}
_ 7687  REWIND 12 = il E i
2700 1013 CONT INUE
2800 DU I70 NST=INF
_ 2900 IEOF = 0
- OPEN{UNY T=RTP NARE=GNAMEINSTY) sREADONLY s TYPE=YTOLDY ,FORM=
3100 * Y UNFORMATTED?,FRR=1%8)
732000 102 T CALL DATA(ILZTEOFT DI i e
- 3300 IF(IEQOF)1165,1054105
3500 1U5 Wl = 1,0
3500 TFLISSW(15))11041154115
MERRRaRcr (MG 1 © ) SRS 3 S % e e e s
3700 115 DO 160 I=JSWsKLIST
_ 3900 120 XY = VRBLINVOIIY e e e i
4000 CUIRECsIJ=C(IRFCoT) ¢ DII)*HTECAVEXT+{BV+CVEXT)*
&T00 X VRECTNXTTITY L
%200 160 CONTINUE
R ) S 7 AN ¥ M (. B B e e
) 4350 165 TIF(ISW.EQ.22)G0 TN 800
- . I i e e SRR
™ 4382 168 WRITE(KTTX,*#)*FRROR READING' yGNAME(NST)
400 T7TO0 CONTINUGE
4600 WRITE(10? 1IKPLCH
TR0 130 GOOTO IS0 T ¢ G EPIR Yt M ey
4800 C *¥&sdbsesss #2 JERD TABLE SET PARAMETERS #¥&stssses
RNy 2RO 21 NSRSy T T =
- 5000 DO 210 J=1,100
2100 ZI0 LUUJeld = 0.0
_ 5200 IF{ISH.EQ.22.AND.LFILE.EQ.0)GO TO 170
S - ;R i ¢ B T . 1 i e . T R TR

5400 C *%ektedsdxd ¥3 SEV PARAMETERS #ttttttttttttt*tt#ttt#ttt
%S00 300 TFUISWI320,.3207710 ey




~%s00- 310 —Nj =L - =
5700 NV(1) = 51
5800 NVIZT = 68 =l
5900 NV{3} = 86

e000" NVU&Y s BT - e I I .
6100 NV(5) = 63

8200 NVi{sY = -1 = e = h
6300 N0 312 I=146
65%00 I1I72 AX{TIV=0
6500 JC1 = 1

~EEO0 "~ CRTETIO A S S— .
6700 Jc2 = 2

— BB Ry RS — e = E
6900 JC3 = 3
7000 CR3 ==1,.0
7100 JCa = &

Y00 @ €4 = 1.0 [
7300 AV=1,

1 e e _ R ;
7500 CV=0,

—T7600 JWEX = 55
7700 JREE = 50

7800 320 TFUJSHYIZRD,32%47325 - S g
7900 325 HRITE(KTT!;3ZOO!ND'1NVIK)oKtldb!yJREPgJHAX

8000 T READIKIN®YNDSINVIKY K=1,8Vs JREF , JMAX 7/~
8100 330 WRITEIKTTX¢33001AVBVsCV INXET)oI=1586)
8200 READININ ¥ TAV BV, TV, (NX(TT-1=146)
8300 140 HRITEIKTTX934000A15A2,A3,81+,B82483

T B&00 ~ READ{KIN¥JA1AZ,A3,81,8258B3 o i
R500 HRITEIKTTY 350D INX1aNX29NYLNYZ

88600 90 READ(RING®JNXT/NX2Z,NYI,NY? T
8700 22% GO 70O 1500

TB800 3200  FORMATIIH s 'NOYRVIBI; JREFSJMAX 9799137
8900 3300 FORMAT(1IH o'!VJBVoCVoNX(b)'sI#BFb.?ybl3l

9000 0 3400 FORWMATUIH "PUOY PARARETERS: — AL A2 N ] .
9100 * Bl B2 B3, /5 TLEX6F9, )

T9Z00 3500  FORMATUIH ¥  WXI NXZ  RYI  WYZ', 7,415y

9300 C *5%4%%e4%2% #4 AVERAGE TABLE *52¥+53&55 0885802525588 %%

9400 400 00 410 J=1,100
9500 TF{CtJI+6))186054+4154405

T9500 405 TD &ZI0 T=JSWOKRLYSTYT e T
9700 410 C{Js1) = r(JsIlICIJyﬁl

TOBR00 T 4YS T MR = ) =Y T e
9900 TFIISSH{Z2))4204,1500,1500

10000 420 WRITE(G 425 TKARS ISHe JSWeRLIST

10100 425 FORMAT(LIH v#(!?aZXl)

0200 TGO TOO1IS00 T T &

10300 C st&ktsestbsss®s #5 ADD COLUMN JSH s téis

TOR00 500 DU SI0 J=2¢ JMAX
10500 510 CUJeJSHW) = CUJI=14ISH) + CUIeISW)

10600 GO TO 1500
10700 C *%sddbbedds 6 LTST TABLF %%d&stebs2bbtbkbbbrtdtss

TOB00 800  WRITEURUTIST,6000VTLBLIK)sK=1513)

10900 WRITE(KLIST+s6055)NDy JREFy JMAXJINVIK) g K=146)

TIO0OO — WRITEURLCIST.6056TAV BV, CV, TRXET T 1=1o6) B e R
11100 DO 610 J=1,JMAX

TI200 /0% KPP = JPRUISNPRSNSECTIONT

11300 HRITE(KL!SstOSO)J’KP,(C(J'K}JK-lcb)

TI%00 610 CONTINUE - T - I
11500 GO 70O 1500

TIB00 ®000  FORFWATUIH SL1FARY
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:]___ITTUD © 6050 FORMAT(TII,T5.2X,6F10.4)
11800 65055 FORMAT(1H +314+618)

T II900 T KNS E  FURWATVIH »3F&.Z2+618T

12000 C *#éxkstadkks #7 PLOT TABLE ttttttttttttttt#ttttttttt

=~ TTTYIZI00 700 CONYINOE T s
12200 JMIN=1
S T L SR | 5 ) T o S e
e 12400 WRITE(KTTX ¢7000)
T 172%00 = READ(NIN,,#INCUORV, JMIN
12600 IFINCURV.GT.6)NCURY=6
T TTXZYeo T HRITE(KTYTX,7010VPLABL  — =TT
12800 IFINOYES(KINoKTTX) . FQ,1)THEN
TYIZeon 0 T READIKIN, 7020YPLARL B .
i 13000 CALL STRIP(PLABRL)
L3I0V ENUIF
13200 WRITE(KTTXs7030)
T UTUi33I000 TF(NOYES(KIN,KTTX) s FOo—1)THEN .
13400 WRITE(KTTXy7040)XMIN g XMAX s YMIN,YMAX
13500 000 READ(KIN, FYXMINGXMAY , YMIN,YMAX
B 13600 CALL AGSETF{HHX/MIN, ¢ XMIN)
= 3700 CALL AGSETE(AHX/MAY. s XMAXY
13800 CALL AGSETF{H6HY/MIN.,YMIN)
g2 13960 CALL AGSETF(BHY/MAX.,,YMAXY
14000 ENDIF
~ TI%YI00 WRITE(WKTTX,7050)XLABL
& 14200 TF(NDYESIKINSKTTX) <EQ.1) THEN
T%300 T RFAD(RIN, TOZ0VXLCABL
14400 CALL STRIP(XLABL)
T TTIRS00 ENDIF l pEeTte— T
14600 WRITE(KTTX,7060) YLABL
T I&T00 YFUNDYFS{KTN,KYTXI FO.IVTHEN e
b 14800 READ(KIN,7020)YLABL
T&900 TTTTTUALL STRIPUYLRBUY
‘ 15000 ENDIF
T TISIO0 € SEY UP PLOY LABYL 0 T 0 T
15200 C CALL AGSETF{LIHLABEL/NAME.s1HT)
TTISI00 € T CALL AGSETFUIZ?HLTNE/NUMBER.y.85)

15400 C SET PARAMETERS FOR EIZMXY PLOTY

15600 CALL AGSETF(4HROW.92,)

15800 c RFAD DATA INTO PLOT ARRAYS

TISTO0 T CALL AGSETF(BHFRAWF.,.2Y 7

_ T I1s%00 710 R=L,NCORY e
16000 HRITE(KTTX'7OTODJSH
16100 RFADIRTN, ¥1J5H

, 16200 TF(ISSW(5) . EQ,=1)THEN

~ BTG~ WR T TETRTTH T QR e e e e
16400 READ(KINy 7090} TCHAR(K)

TTTIBSU0 T ENDIF S

N 16600 70% I JM=0
16700 0710 J= M TN IVAX
16800 TJM=T JM+1

T TTTI®900 T PREFLOATCIPRUIGNPRSNSECTIONYY —
17000 XDAT(IJM oM 1=B1%C(JsJSH) ¢ B2EC(JyNX29 ¢ B3I*PR

O TTTITIO0O0 T T T YDATUTIMSKYEAT®PR ¥ AZ¥CTISNYI) + AISTEI,NY2)

i 17200 710 CONTINUE
17300 I-TALlNEUe FJIHEN
17400 CALL AGSETF(8HY/ORDER.s1.)

T I7%00 0 T ELSE R i e e
17600 CALL AGSETF(BHY/ORDER«s0.)

T I7TT00 T TENDTIR T e, T T
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178600 B "CALL ANOTAT(XLABLIYLABL4050,0,0.)

17900 CALL F7ZMXYUXDATsYDAT o JDIMNCURY I JM,PLABL)

18000 CALL AGGETP(1S5HSECONDARY/USER.sXYM,4&) N
18100 TFlDGT XYM{L)JAND D LT XYM(2))ITHEN

18200 0 CALL LINENCAR(O.XYM(3),0.XVM(&)) N T o T
18300 ENDIF

18400 YFUISSWiS).EQ.=i¥YwWeRW 7 7 /7 T
18500 DO 720 I=1,NCURV

ABB0OU 7 TCALL POINTSUHADATI L T T YDATUI VTV I JM, TCHAR(IT,0)

18700 720 CONTINUE

18800 ENBTE N T SO . -

18900 CALL AGSETF(6HX/MIN, y1.E36) S .
19060 "CALL AGSETF{B6HX/MAX. s1.E36)

19100 CALL AGSETFIGHY/MIN,91.E36)

T9700 = 0 CALU AGSETF(8HY/NAAX.91.F36)

19300 CALL FRAME

19%00 G0 7O 1500 e o -
19500 C FORMATS

19606~ 7000  FORMAT(IH ,"INPUT ® OF CURVES IN THIS PLOT (WAX IS 613 o
19700 * AND INDEX OF FIRSY PDINT:?)

I9800 7010  FORMAT(IH 'CHANGE PLUY LABELC? OLD LRAVWEL ISV, 7+s&H  L1OR&Y
19900 7020 FORMAT(10A4&)

20000 7030  FNORMAT(1H »YUSF DFFAULY AXIS PARAMETERS?") T
20100 7040  FORMAT(1H ,°CURRENT VALUES OF XMINyXMAXyYMINoYMAXI®s/94F10.3)
20200 7050  FORMAT(1MH 5 ¥CHANGE X-AXIS LABFL? OLD LABEL IS:7,/,4H +10R4%)
20300 7060 FORMAT(1H +°CHANGF Y-AXIS LABFL? DLD LABEL IS:%s/44H 910A4%)
20400 7070  FORWAT(IH ,YINPUY COLUMN # (1 YO &) Y0 BE PLOYVYED'¢13)

20500 7080  FNRMAT(1H ,f:[;NPUT TDENTIFYING CHARACTER™®) R
20600 7090 FORMAT(AL)

20700 C i*##t****i* !B rUHP’UTE DH AND PE #*hhksbbbbbbesgddl

20800 @ 800 PPR = 0.0 - e
20900 DELA = Cl1,19-C{1,2)

21000 DELE = DELA

21100 N0 820 J=1,JMAX

21200  BO0% PR = JPR({JNPRNSECTIDN) o -
21300 NELP = PR=-PPR

21400 O DFLA = CUJ.1Y¥=CUI.2Y o o

21500 DHX = 0,5%#(DELA+DELB)#DELP

21600 PEX = 0.509hBEZSL#{PREDELA*PPR*0DOELB) *DELP

21700 TF{J-11815,8104815

ZIB00  B16 CTUI,1I) = DHY T o R
21900 C(1,2) = PEX

2Zooo 0 Go Yo es1i7?r TR
22100 815 Cldel) = CUI=151) ¢+ DHX

22200 ClJeZ) = LUJ=1421 * PEX

22300 R17 DELB = DELA

27400 T R?0 PPR = PR S S T AT e e

22500 TF(ISHW.EQ.22)THEN

i 4 T A KLIST=7 T e e i i &S e . -
22550 GO YO 1000

22575 ENDIF

22600 TF{ISSW{2))R2541500 ,1500

227000 B?Z% WRITETG & 25 VRBR ISWy JSWeKLYSY 7/ 7/~
22800 GO 70O 1500

22900 U ¥Rk ek« W9 INTEGRATE DOVER PRESSURE ¥ ¥¥Fesssdsvrew T T E———
23000 900 DO 950 T=JSWeKLIST

23100 PPR =030

23200 CPR = Cl{1l,1)

23300 T T N0 950 JElayMAX T T Tt T - T T T T
23400 91C¢ PR = JPR(JoNPRJNSECTION)

2S00 T T T IFUISHLEGQLTITY GDOTO 91T
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ZI600 7 PEX = D.5%{CUJTY+CPRY*(PR=PPRY ) “ T ;
23700 G0 YO 918

Z3800 91T PEX—= 5*(TCUYyIT ¥# CPRYFIPR=PPRI¥¥?

23900 918 IF{J=11930+920+,930

Z2%000 920 CU(I,Iy = PEX  — e R DR

24100 G0 _TO 940
R0 3o ¢tPR=¢cvwsvy——  — ———— . R B S e
24300 ClJs1) = C(JI4141) + PEX

ZRE00 T 9%0 PPR w PR

24500 950 CONTINUE

Z%600°  TEUISSW(Z))9755150051500 T
24700 975  WRITE(4,425)KBR,TSHs JSHoKLTST

Z%800 GO YO 1500 = T W T T

24900 C &% %%e%% #10 SUBRTRACT REFERENCE VALUE %**&%k¥kssk

250001000 D0 1090 T=IsSwyKLTsST—

25100 CREF = CUJREF,I)

25200 no 1040 J=1, JMAX T TR e i L

25300 1010 ClJeI) = CREF = C(Js1I)

Z25%00 1080 TONTINUF S e L R S
25450 TF{ISW.FQ.22) GN TN 1425

725500 1050 CONTYROF — 7~

25700 IFCISSHIZII1IDT5,1500,1500

25800 1075 WHRITEFI&4,4251KRR gISWL, JSHLKLISY i R
25900 GO T™H 1500

26000 U ®&+%k &k F11 ADD COLUMNS #& kX $EFEFEaEEEdeR ey 7~
26100 1100 TF(JSKHI1110,1120,1110

2E200 T II0  RRITE(RTTY,ITISFICTIyCRISIC 2 CR25JICISCRIGICEH,CRE

26300 PEAD(KINv*)JCI1CQ11JCZvCRZvJC3‘CR3QJC41CR4

Z6&00 ) GO 0 1500 i W B e
26500 1115 FORMAT(IH +°JC14CR145JC2,CR2, J‘C‘i.CRB.J‘ChCR%'.IMHMEIZ.HJ
26600 1120 DU 112% J=1, JMAYX

26700 1125 ClJsJC1) = CRIZCEJ,JCL)+CR2%*C( JoyJC2V1¢CRIXC(IHJICI)

Z&H00 ¥  +CR4*C{JREF,FC4&)

26900 IF{ISSH{Z))I1150,1500,1500

27000 1150 WRITE( 4,425 )KBRGISH, JSHLKLISTY — B "1 5
27100 HPITEM,III‘SiJrlsCRlsJf‘ZgCWZs-JC‘hCP?thhCRk

27200 GO TN 1500 e i |
27300 € #*ssakaks

27800 1200 RETURN

27500 c ttt#t#tt#t#t#tt#ttt n13 RULTIPLY UP T0O3 CDLUHNS tt##tttt#tttttttt
ZTR00 T1I300  I==-1 ) e e e S -

27700 J=-1

o Lt N - SR e ST A= S PRI W
27900 CON1=1

28000 CONZ=1

28100 CON3=1

ZHZO0 T T WRDIE RTINS EITE - T T o e s SRS S
28300 1310  FORMAT(1H ,'INPUT COLUMN NUMBERS UP TO' 3 VALUES, AND CORRESPONDING
78500 X MULTIPCICATIVE CONSTANTS®) =~ St
28500 READ(KINs#) 15J¢KyCONLyCON25CON3
28600 N0 T3V TPECETIMAX

28700 IF(I.LE.0)GD TN 1500

78800~ — ASCUIREC,I1V#CONT T e
28900 IFUJ.LE.0)GO YO 1380

29000 BaCUIRFC JIRCIN?Z - — — — ~—— —— 7/ 77 e =T,
29100 TF(K.LF.0)GD TO 1381

79200 T CUSCTTREC,KT¥CUNT

29300 G0 TO 1385

Z9%00  I380 CONTINUE S i T e T T R i e R L
29500 B=1,

29600 T II81 CONTINUE e . ‘el B AT
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~Z9700 Co=1.
29800 1389 C(IREC,I)=A%*B#CO
29900 1390 CONTINUE
30000 IFTISSW(2)111395,15005,1500

30100 1795  HRITEU4,472S5TKBRyISWe JSWKLTIST

TI2550 0 Y490 TONTINUE

30200 WRITE(491311919J9XK5CON1LoCONZyCON3
T 30300 7 I3IT T OFORWATOIH 30T 3. 2XV e 3TlF1Z.62%YY —  — — ——/—/——/—/——————
' 30400 GO YO 1500
30500 U ¥ Y¥E¥PITeevessT ¥y BRANCH 1[&==0UU0TPUYT TN MAP FURWAT ®¥FETwEEwwx
30600 1400 KTO = /0
— 30700 T JREC = I o —— N B =TI = w et
30800 WRITE(KTTXs1404)0UTNAME ,
308725  TFUNOYESTKTNL.KTTO LEQ.IYTHEN - /7
30850 READ(KINy 1402 )0UTNAME
— 30862 ENDTF
30875 1402 FORMAT(ALZ2)
TT30B8T 0 WRITEIKTTXY,1403)JRECYL, JREC2 L I
30900 READ(KINo%*)JRPCLl, JRECZ .
TTTII000T T THRITEIKTTYZI&01IYOUTYNAME R
31050 OPEN{UNIT=KTOsNAME=OUTNAME;TYPE="NEW" )
IT066 TJSHEET
31082 KLIST=6
— I7Y00 - - GO YO IO0 - S
31206 142 IFUIREC.NEL.JRECIIGD TO 102
T 3121727 1a725 LFILE =0 i
31218 IDSTNI1:2)=CRAMEINST)I(1:22)
TTIYZYE T YDSTHNU3ITS  =GNEWE(NSTI(6:8)
31236 TF{ISW.NE.22) G0 TO 1430
31247 DO 145 KREC=JRETIJRFCZ? O i
31248 VR = C(KRECJSW)I¥*1,E-3
B b 4- 1 TTVRZ=C(KREC,3Y T o - = i
31260 VRI=CI(KREC.4)
31266 YRREC(KREC 57
, 31272 VRS=C(KREC+6)-
TT3I2TEa T T KP=JPR(KRECNPRgNSECYYOMY /7
31284 HRITE(KTU.l#ZIIIDSTN.KP,XLAT:XUBNC”VRI%VﬂZ-VRSv\PR#.VR‘S
TTTTIIZ90 T 14% CTONTINUES o
32183 TFINST.EQ.NDILUFILE=1
32200 GO TO 1490
32300 1430 VR1 = VRBLINV(1))
""" 372800 7 VR? = VRBLUNW(ZV) R
32%00 VR3] = VRBL(NV(!H

TTISI00 T ISS0 T G0 TOO IS00

32552 KP=JPRIKREC,NPRyNSECTION)
IZ55% IDSTRUITZTSGRNAMEINSTITITZ)
32577 INDSTN(3:5)=GNAME(NST){Hz8)
32600 T HRITEKTO s L& ZIVIDS TN o RP o XL AT XLONG s VRI G VRZS VRIS VRESFVRS N
32800 1421 FORMATILH +AS¢yT642(F8.2)94(FB8.3),FR.3)
32900 T IR ISR GEU 22V JARND S TEFILEL,FOQ. OV Y THEN T
32912 KLIST=6
3792% GO 1O 200
32936 ENDIF
T AZ95U0 T T IR UISHEQ 22 AND L LFITE-EQ. T TWRITEIR T, 1522) I
32958 1422 FORMAY(/)
TTTIZ97T9 T T CLOSETUNITERTOY T = T =
' 33000 TFILFILF)200,102,200
73100 %30T FORMAT (IR S ONEW OUTPUT FILE NAME 1S —*5K1 2D
33150 1403 FORMAT(1IH +'LEVFL NUMBERS ARE *,213)
CTTTIILTYS T IA0% FORWMAT(IH S YINPUT WNEW OUTPUT FYILE NAME (YE OR WOV? *,AIZ2Y
33200 C #6284y eds BRANCH 0--=SHORY DOCUMENTATION #*%fs&s8%
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TIRZO0 T HEEFREERR IR bbb Ae AR

34300 1500 WRITEIKTTX91505)KBRy ISHeJSWeKLIST

34500 KLIST = 6

T3F600  WEAD(KTIN, #¥)KBRGTSWISW.RLTST TS
34700 IF(KBR.EQ.0) GO TO 2300

34800 = TIF(KBR.GT.22)60 YO 1500 e i Ch

34900 GO TO 10
TISO00 € FEAEEFFRAFFFREEFRE W16 TAKE CUIRFCF; JIFFY FHFSFA s e F400 80 s
35100 1600 TF(JSWI1610,1620,1510

35200 1610 WRITEMKYTY,l611yY Il -
35300 READIKINg*)XgJ

35500 GO YO 1500 G PR S T S
35500 1620 DD 1630 IREC=1,JMAX
~3%5600 CTTRECS IV =ABSTUTIREC; JYT¥F¥X

35700 1630 CONTINUE
“35B00 T TF{ISSW(2))1650,1500,1500 .

35900 1650  WRITE(4,425)KBRyISHs JSWHKLIST . o -
380000 T WRITEU&,I651WXyT A

36100 1651  FORMAT(1H +F12.692X,12)

36200 GO 7O 1500 B
36300 1611  FORMAT(1H »°INPUT EXPONENTSCOLUMN®)

T36400 U ¥FEsEREAERAEEeakEAe¥ BRANCH 17--SUMMATION OF FERRORS OVER P #¥daskasddess
36500 1700 GO TO 900

TI6R00 T 1755  FORMAT(IH 20(Y7:,2X)7Y
36700 C **#eeedddsbedssbdts "Q1B—<=DELP INTO C{IREC,S) **¥tssstnsksssrsss

36800 1800 PPREQLD

36900 DO 1810 J=1, JMAX
37000 PR=JPRUJNPRA\NSECTTONY T SR S
37100 DELP=PR-PPR S . s .
737200 T PPR=PR S e )

37300 ClJ,5)=DELP

37400 TALIO CONTINUE

37500 IFLISSHI21)1825,1500,51500

37600 0 18?25 HRTTE(& 425 KBRGISWH, JSHLKLYIST N
37700 GO0 TO 1500

TITB00 0 C ¥FFEEFETERERAET RS W] 9= FXCHANGE COLUNNS F:eeFdsddssEddddsd
37900 1900 WRITEIKTTX,1910)
JBO0U 1910 FORMATTIN 5 'INPUT CULURN NUMBERS T BE EXCHANGED™)

38100 READ(KINo#) 1 ¢J
38200 T DO Y920 TRECSIGIMAX T T T T o S
38300 CIREC = C(IRECYI) e e WL
“38400 CCIREC,T) = CCIREC,41
38500 C(IREC,J) = CIREC
~IHE00 1920 CONTTNUE B
38700 TF(ISSW(2))1925,1500, 1500
“IBB00 1925  WRITE(45425TKBRyTSWy JSWeKLTST S
38900 WRITE(4,1755) 144
S - - [aas et | ) [ G i R MG b e s S =

39100 C *%%*&bkkeekkdssd CHANGE SINGLE ELEMENY OF C -- #20
392002000 WRITE(KTTX:2010)

39300 2010 FORMAT(1H ,"TNPUT COLUMN, ROWs NEW VALUE')

—39%00 QEAUIK'TN;”‘F)T}_TJX'CHG‘""’ T e o T
39500 ClJye1) = XCHG

39600 T TFUTSSWIZY 1202551500, 1500 - s
39700 2025 WRITE(45425)KBRyISH,y JSWHKLTST

—39800 WRITEUG, 20030719 J9 XURHG
39900 2030 FORMATILIH +2(12+2X)sF12.6)

%0000~  — G TO 1500 e e =— S

40100 C #2&&%45%5%COMPUTE STD.DEV.(X) IN COL 1 FOR X- BARtX“X-—BA? IN CoL 413 k*a
TH0200 2100  IRTISSWZ2YI2TIE043212052120 BRI S m e eTes
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0700 72110  WRITEU&.425)1KBRGISWs JSWLKLIST
40500 2120 N0 2130 IREC = YsJIMAYX
40500 7 = C{IRECs4&})
40600 CUIREC,1) = SORT(ND*(C{IREC,3)}=-Z#%7)/IND-<1)])
20700 2130 COWYINOE e T
40800 GO TC 1500
%0900 T *¥S¥¥¥»F5¥¢¥HA22-<CALTULATF DH FOR EACH STATINN-ZDUTPUT IN MAP FORMAYT
41000 2200 GO 7O 1400
FITOU T *vER¥REEweEYwEeyY ¥ gRENCH O=-= - i
41200 2300 OPEN(UNIT=504NAME=" AVRGS.DOC* yTYPE="0LD"y READONLY
41300 DO 2350 N=1,200 '

41400 . READ{50,2325,END=2355) ({DOC(I)yT=1,9)
1500 WRITEUKTTX,23300(DOC(IV,I=1,9Y

41600 2350 CONTINUE

&1700 23?25 FORMAT(9AB)

41800 23390 FORMAT(LIH ,9K%8)

§1900  23%%  CLOSE (UNIT=50) -
42000 GN TO 1500

%2100 €N
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',J'_"_'" TTI00 U TABLUF SUBPROG PEPLY ¥%% &% T[CT 27 1977 *¥x¥s
200 SUBROUTINE TABLE
300 R R Ry —
500 C
i T S5007 T TUO CTO™PUTE AND PLOY POTEWN VARTABLES. 7 o

600 C JUNE 27 1976 N FOFDONOFF
TTTTT700 0 C VAX VERSTON--NOV 1980 W.,BRAY — —— — T

= 800 C
YO0 T TNCUUNE YCOMPFPTT.FNRT
950 DIMENSION VAR(100,9)
R BT i N e e e I Y
1100 C PROG
TTTTTYZ00 T TFUISH-11600,1%,10 Shdi SR S I
s 1300 10 NOSTN = 0
e = ;L — N .
1500 NX1=1
BT - A NX?2=654 S
1700 NY1=2
Y800 T T NY?2=12 i R
- 1900 Al=1.
2000 A=z -
2100 Rl=1,
R (s {+ I B2=-,007
2600 X2DIM=1,
***** 5 5 ¢ Y20DIM=13000, ‘ ' S s
i 2720 XMIN==110,
s & L e e = F T B ¢ D P e
2760 YMIN==100,
TSRy - YMAX ==130 g s
2800 15 WRITE(KTTXs1505INDsPMINPMAX o X2DIM,Y2NIM
2900 T 150% FORMATULIH NN, STATIONS7INDGPMIN,PMAX s X2DIMY2DTIMS: Y,T4,4F7,
3000 READ(KINy*INDyPMINGPMAX 9 X2DIM,Y2DI™
TI00 TWIN=1
i 3200 WRITE(KTTX,7000)
TTII00 - RFADIKIN, ¥} JNIN R
3400 WRITE(KTTX,7010)PLABL
TTTU3%00 0 IF(NUYESUKINGKTTXI.FOLIJTHEN
i 3600 READ(KING7N201PLABL
ERASLY) CACC STRIPTPLABCY
I 3800 ENDIF
I3 41/ A T OWRITE(KRTT Xy 7040 XMIN XMARS YMINYMAY il S g Sk
4200 READ(KIN, *#)XMIN,XMAX y YMIN, YMAX
_ %300~ CALL AGSETFUBHX/MIN.,XMINY S S
4400 CALL AGSETF(BHX/MAX, s XMAX)
T 4500 1 CALU ACSETYFUA6HY/MIN. s YHIN]
i 4600 CALL AGSETFI6HY/MAX.YMAX)
TTTTHROOT T T T WRITEIKTTX,70S0YXLARL T T
4900 IFINDYES(KIN,KTTX).EQ.1) THEN
_ T S000 T T T READIKIN,7O2U0VXUCABL T T T L
5100 CALL STRIP(XLARL)
—5200 ENDTFE o
. 5300 WRITE(KTTX,7060) YLABL
L A ¢ 3 LAl P L i A TR AL,
5500 READ(KIN, 7020) YLABL
_ TTTSE00 B 5 095 - 7 T e
5700 ENDIF
T SB00  CELU AGSETFU(GHFRANME.; 2]
5900 RETURN
= TTTTTTRO00 0 C ¥EEEFERRE PLNYT RFLATFD FORMATS * XX IR E RN IS XSS S e oy
6100 7000 FORMAT(1H o °*TNPUT INDEX DOF FIRST POINT:")

T 6200 7010 FORMATUIH L 'CHANGE PLOT UABELY OULD LEBEL ISIY¥5/94" — STOAGY
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6300 7020 FORMAY(10A&Y

6500 7040 FNRMAT(LH  "CURRENT VALUES OF XMIN,XMAXyYMINSYMAX2®,/4,4F10.3)
6600 7050 FORWMATY(TH YCHANGE X-AXTIS LABEL? OLD UABEL TS:¥y/44H 9 10A %)
6700 7060 FORMAT(LH ,°CHANGE Y-AXIS LABEL? OLD LABEL IS2°3/+4H  ,10A4)

T 80U CONYINUE T B
7200 G

~ IGO0~ TE OO TRO Tk sE T - o . —
7400 DO 180 I=1,100

7500 IBY Cl{IsJV = U0

7800 DU 101 K=14ND

7900 7 READ(1Z2,1010.END=106 ) My GNAME(R Yo WY B
8000 1010 FNRMAT({I4+A12+F5.2)

THBI0O0 T GONARE(RI(9IIZI=TL.AVGY e g
8200 101 CONTINUE

8250 106 IF(ND.GT.K-1IND=K-1
8300 REWIND 12

T8R00 90 D0 175 JST=1,.ND T T R . M i
8500 1EOF=0

THBOU T T OPENI(UNI T=KRT P NARME=GCNAMNE{(JST I READONLC Y, TYPE="0OLDY,FORM="
8700 # "UNFORMATTEDY »ERR=1T75)

—8800— 99 CACT OATET I IEDF)
RY0O0 IF(IEQOF.EQ.-1)06G60 TO 111

gooo W = ATFVRBLUAXYIV¢AZ*VRBLUNXZV¢AI*VRBLINN IV +A4FTCUIREC, 1Y
9100 Y = B1#VRBLI(NYL)+B2*VRBL(NYZ2)+B3+VRBLINY3)+B42CEIREC,2)

9700 7 = CIFVRBLINZITACZ®VRBLINZZ P+ CIFVRBLEUNZ IV« CRECTIREC, Y
9300 XPR=A1#VRBL (NX1)

%00 YPR=BI¥VRBLINYIJ
9500 WY = 1,0

9509 "VARUTIREU,1V=PF i
9518 VARTIREC,2)=XPL

9527 T VARTUYIREC 3V=YPL . N -
9536 NN 950 M=1,6%

“O5HY VATFTR‘FFHT!T"W‘B‘ETWTHH
9554 950 CONTINUE

Y578 T T U IFUTISSHUTIDY LER,IYTHEN i
9581 WRITE(KOUT91421) (VAR (IREC,K) 9sK=159)

9587 CENDIF o i
9%90 1421 FORMAT({9FB.3)
9595 1422 FORMAY(/)
9600 940 IFHSSH(ISHQEO;QBS»QBS

T9700 T 980  HY = WGY . T lmpg SR W R
9800 985 CILTIREC+4 ) =X

Y900 CTUTRETLS Y=Y

10000 CUIREC o8 =7

LOLUU U5 ITFTIOOWULZT VETUsL1 39113

10200 110 WRITE(KLISTs#)PFeXsYe?

TOI0O0 1100 FORMATIZIG4.,AZ,T14,F7.093F10.&4FY ‘= " I b
10400 113 GO 7O 95

TI0%500 111 7 CONVIWUE o . ) I
10600 TFIISSWI10)eEDo=1.AND. JIST.EQ.ND)

16700 FERTTEIKOUY o 12227

11300 IFIISSHH:) FQ.-I)GU TU 175

11800 171 1M =0 B i e .

11500 DD 172 K=JMINSIREC

TIGO0 T I iEsTIWEL = e & o S

11700 XDAT(IJMe1) = C{Keg4)

T8 00—  YDETIT M I ¥ €i{KsS)

11900 172 CONTINUE

12000 0 TTFUIST.GT. IV THEN ; .
12100 CALL AGSETF(IIHBACKGRUUND..&.i

ERUIE— &
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:} TIZ3I000 CCALL FRSTPTIXDATI1,1),YDAT(1,1))
12400 CALL ANOTATI(XLABLYLABLS0505050.)
12500 CAL T  E7PXY IXDA T YD AT JOT NS I T IMS, PLRABL Y~ -
12550 IF{ISSW(5).EQ.,=1)GN TO 175
T TTTIZRe00 T YPRZ=YPR+EZ2EYVZDIM o
12700 XPR2=XPR-=AZ¥*¥2NTIM
- IZ2800 T~ XPRIA=NPR&#AZE2DIM il
- 12900 CALL LINENCAR{XPRZYPR¢XPRsYPR2)
T I3000 T ALL LINENCARUXPRZ ,YPRXPRTI,VYPR]
13100 175 CONTINUE
T L350 T U YFUTYSSWIG) . FQ.-1)G0 YO 178 T
13200 CALL FRAME
TTIII00 7 CALL AGSETFUBHY/HIN..,1.FE36) =i T
i 13400 CALL AGSETF{BHYX/MAX. 91.E36)
— 13500 CELT AGSETF(BHAY/MIN.s1.E36])
13600 CALL AGSETF({HBHY/MAX,. 91.E36)
B B i 4] I " CALL AGSETF({T1HBACKGROUND.s1l.)
13800 178 IF(ISSWI10).EQe=1)CLOSFIUNTIT=KOUT)
e B e e e T T
14000 END .
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100  C DATA SUBR PEPLY #%%&& SEPY 15 1977 #*%%%x . - -
200 SUBROUTINE DATA(NSHSTEQF)

T 300 T TEEFENCRFF TR T RN AR EC R IR RN R R AR FFE SRR F I P SRR PSR B S PERERFRRF
400 C

500 T PROGRAM YO READ AND SELECY POTEN DAYA., i o
600 C JUNE 27 1976 N FNFONOFF

700 U VAX VERSION=-=NOV 1980, N.®RAY  —— 7/ —— 7/ o i

800 INCLUDE °‘COMPEPLY.FOR?
T BS0 RERL¥H JOU
900 C
Yoo © — P N T STt e L e
1100 MW = 1
TZ00 T TFINSWYI.ZDe200 O
1300 1 CONTINUE
L5400 JBUF = 45
1500 JHDR = 150
T800 T JD0 = 0. =S iy i i i
1700 PMIN = 0,0
IB00 T TPHMAXY = B00D.0 T -
1900 DAYl = 0,
2000 DEYZ = 365,
2100 XERN = =-180.0
2200 XFMYX = 180.,0 B
2300 XNMN = =90,0
TZ&00 0 T XNMY = 90,0
2500 ILTO = 31.0
2600 7LGO = 69,50
2700 IFLAG=0
w0 —RETURN SN
2900 . &
3000 70 CONTINUE T - - T
3400 172 WRITE(KTTX<173)DAY1sDAY2
3500 173 FORMEATUIH +sOMOAYI:FB, 39XsOHUOAYZ23FB3)
3600 READ(KTN, #)DAYI,DAY2
TIT00 0 174  HWRITEURKTTYZI7S)XEWN, XEMX e XNMN, XNMY . o
3800 175  FORMAT(1H 7HE<N LIM34F7.2)
3900 T READTHRTN, ® Y XEWMN XEWX o XNMNT YNMY
4000 HR!TFtKTTX,lT?!ZLTO,ZLGO,JDO{PMN.PHIX
H MAX 92F7.1)
4200 RFADIK!N *)ZLTO; ZLGO.JDO,PH!N,‘PHAX
E3I00 T RETORN . T
4400 C
K600 200 TYFUYFLAG.EQ.I}GD TO 212 .
4700 READIKTP oEND=280)KHDG
“H900 ITFLAG=]
4875 G
5000 251 IF(YDAY-DAYIJV2B0:252:252 o .
5100 252 IF{DAY2=XDAY)I2B0,:254,254
"$200 2 2?54 IF(XLONG-XEMN)280+256+256 R
5300 256 IFI{XEMX-XLONG)ZB0+258,258
"S&00 258 TFIXLAV=-XNPNTZBUO,260, 260
5500 260 TFIXNMX-XLAT)I2804+262426?2
5600 762 YPL = =111 .IZ%¥{XLONG-ZLGOV*COSTIXLAT+7LTON/114,.,592)
5650 # + JDO*FLOAT(TCON)
BST00 7 YPL = 111 IZEOMCAY=ZLTOV ) i o
5800 DAY = XDAY
B850 212 READIKTPSENDS2BO0TKBUF
5900 261% TF(ISSHI{L13))26205,2635263
BOU0 T T 7620 TFUIRETC <-117630+2672%+2630
6100 2625 WRITEIKOUTIKHDG

6200 T 2830 WRITE(RKOUTIKBUF s ol
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T]TTE3BOT T 26Y  GONIIRDETT o T e R ¥
6700 270 IF(PF=PMIN)2004272+272
— 6800 272 TF(PMAX=PF 20092745274 —
6900 274 RETURN
M o TTa ¢ A T e e = = e
7100 CLOSE(UNIT=KTP)
B .1 1. I = 113 (11 e e i e . ——
- 7300 RETURN
500 FND i
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T 50 U PEPLY SUBR ¥2&%% PEPLTSUR SEPY 15 T977F¥E26 23445253808
100 C VAX VERSION NOV 1980. N.BRAY,

IS0 T FUNCYTYON POLYUVOSDVH,CP N, VAN, VXY
200 C *Eebeded b4 e 4R 6E R RSS2SR B0 2402

gy R S Al e i ol i MO (0
300 C ¥0 EVALUATE POLYNODOMTIAL NF ORDER N-1 WITH COEFF CP(1).

e R e e il s
400 C JAN 28 1976 N. FDFONOFF

550 €
500 DIMENSION CPL1)
e L T . i _ S w5 S, s— —
600 ¥ = VO
B TFUVSYRNI T, 252 . S o s
700 1 V = VMN
DY 47 I & -8 A b =0 e Py
800 3V = VMY
T80 & POLY = 0.0 T ) T
900 ¥ = V - DVH
TTT950 T T T DU I0 I=1.N ) —
1000 Nl = N - 1T + 1
IS O 10 POLY e POCY ¥+ CPINTY
1100 RETURN
""""" YIiso - ®¥wWp -~ T B N
1200 C DPDV FCN stk ittt sstdsssthdbbbdnsbtsrshs
TTIZSU T FUNCTION DPOVIVO,DVE,CP N, VAN, VM3 e
1300 C #6000k kb bt oo 2R E 8RR RRRRR 0000 RRRE0REke
1350 C
1400 €C TO COMPUYE DERIVATIVE OF POLYNOMIAL
D b | R -
1500 C JAN 2B 1976 N. FOFQONOFF
IS0 T T T T . =
1600 DIMENSION CP(1)
16350 T
1700 VvV = V0
YIS0 T TFIV-VENTYIe 2.2 T
1800 1 V = VHMN
TTIBS0 T 2 TFUVEY=-V)I3.454% i
1900 3 V = VMY '
1950 F NHL = N = Y
2000 X = V - DVM
T2Z20%0 7 DPDV = 0.0
2100 U0 20 1 =1,NM1
TTZIS0 T URET s N - 1T T il
2200 20 OPDVY = DPDVEX + FLOATI(NMII&ZCP(NMI+1)
£eDU RETURN
2300 BND
7350 C BND FUN wewssv¥dssdyeaeed s ewReENRyyw T T e e
2400 FUNCTION BNDIZ7+7MINZMAXY
TTZR50 0 T FEEFERERERESSEN R AN FANAESTEF R E R FFFEN R ERF SRR HBEE 00000 0 o o oTm T T
2500 c
TZ%550 T YESYW ERND LIWIY VARTABLES.
2600 C
B .7 o e - 4 ety e =T =
2700 IF{7-7TMIN} 10420420
TTZTS0 T TTTTIUOCBRND = IMIN .
2800 RETURN
TZBS0 20 TF U IMAX=T IO H0TE0
2900 30 BND = ZMAX
T7Z9%0 0 &0 WEYURN T .
3000 END

TTIOS0 T JPR OFOW HEEE¥F PTSHI FVEVENE
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"""""" FI00 7 7 FUNCTION JPRIIERFCSNPR,NSY
3150 C o5 a ¢ 0kt eabd bR ReabehdRes P
3200 C R
3250 & CFNERATES PRESSURES CORRESPONDING TO IREC.
~ 3700 -~ © - Baolicigiai sy Gl bl N S G TNS S M R 1  T S R
3350 C OCTY 28 1975 N FﬂFONﬂF‘F
——3 00— eohd i 3 T OIS I s S SO Bl el el oW WO
3450 DIMENSION NPR(1)
3500 o
3550 ND 100 J=1,NS
3800 0 TIFUIREC.LT.NPRTIVIYTHEN — — — — T
3650 JPR=NPRINS+J)*(TREC-NPR{2#NS+ J})
3700 REFURN & 7 T T S S L
3750 ENDIF
37”00 TO0 CONTINUE
3850 JPR-NPR(2#NS)*(!REC~NPR(3¢NS!I
B A 141 ¢ J RETURN ST meES—S————— B R
3950 END
T RO00 0 CEERSFFFEF NIRRT EERFRRFEFEFESENTREEF LSRR Rk RNk E R R Rk
45050 SUBROUTINE STRIP(R)
K100 CFFF RN R E R PR PR R AP RN R RS R AR PN R R CRF R R F VR F NP SR AR R &
4150 [

TTTRZ00 T STRYPS TRATLING BLANKS AND PUTS A § AT THE END OF CHARACTERS
4250 C IN ARRAY A FOR CONFORMANCE WITH NCAR PLNY PACKAGE LABELS

TTTTEI00 C N.BRAY ITNOVAO St
4350 C
HE00 DTWENSTON A(TI)
4450 C
 ——%S0p - —— gEv v R At T
4550 DO 100 J=1,10
TTT&g00 ¢ 0 0  K=10=-J¢Yy 7 —/ 0 7 o /7 T
45650 IF(A{K)}=-B)2004100,200
T %700 100 CONYINOF T
4750 200 NCH=K+1
T RBDOD TFUNCH.GT.10)NCH=YO  — —
4850 A{NCHI="% b4
TR900 | TTRETURN P e
4950 END

T 5000 T PFPLY SURR =%¥¥¥¥%® PESBZ & MAY 1979 FEFFFRFERER
5050 C DZPDV FN--SECOND DERTVATIVE OF POLYNOMIAL

CTTTTRI00 FUNCTION DZPDVIVD,DVE,TCPyN, VAN, V®X}
5150 C ##Resst stk st it bttt Ena s a0 At R RRRR KRN0 RRESRS
T S B S e
5250 C
5300 C JAN 2?8 1976 N. FOFONOFF
5350 C
5400 DIMENSION TPCOIY 7
5450 C
T R|00 0 V = V0 o i R eSS
' 5550 TF{V=-VMN)142,2
%800 I V = VFN
5650 z2 TF(V?‘X—V)Bvﬁoﬁ
TSI T ¥V = VMY . Y W T Ry W e
5750 4 NM]L = N - 2
TTTTTHR800 ’ X A Y o e e e e e e s e S e S T S e
5850 D2PDV = 0.0
TB%900 T T WO Z0 T =I,NWI
5950 NMT = N - I
TR 000 T2 =M= R o~
6050 20 N2pPDV = DZPDV‘X + FLUAT(NHI‘NHIZI*CPlNH!*l)
B S ¢ 1 ¢ RETURN R X S i
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6150 = END
6200 C SFAWATER PRNOPERTIES *s¢babdbbbhbbshbhbbbbbbhhhs
6250 5
6300 C SGO #*¢%%4&
- 6350 ' - FUNCTIDN SGO(S) e B T R R SN -

6400 C #ttttttttttttttttt**
6450  C STGWA-=0 WNUDSEN
6500 C FEB 15 1976 N. FOFDNOFF

T6550 C
6600 SGO = ((6oT767886136E-H¥S5S-4,8249614E-4)%5+0.8148765771%S
68650 0 X =0.0934458632 o -
6700 RETURN
—ETSD -~ —  ERp - — s e e e e
6800 C SGT FCN #%%%¥kk%s
6850 FUNCTTION SGT(T95+350G)

6900 C *e2add sttt sbdehsn
T 6950 C STGWA-T KNUDSEN
7000 C FEB 15 1976 N FOFONOFF

sy €
7100 SG = SGO(S)
TI50 ZU SGT = ((I(=1. 4380306 TE=7¥ =1 98288399 ETITFT=-0.5459391ITT*TV
7200 X +4,53168426)%T)/(T¢67.26)+((((1eB6TE~8*T=8,16%E=T7)¢T

TTZ50 0 X e1.803E=5) #T ) CH( (=1, 0B43E-6%T+9,8189E-5)1 %74 . 786 TE=3) *T o
7300 X +1.,0)#%56G

7350 REYORN N £
7400 FND

T 7450 € FOQUAYTON OF STAYE FOR SFAWATER FOS80
7500 C #EeE R RE RS 4R 0 E R ER I RRR BB LR ENRBERR LRI SR04

T80 REAL FUNCYION ENSBOTPILY,S)
7600 C #2430 2 204200 S 0ot Rb it

7650 C FQUATYION OF STAYE FOR SEAWATER PROPOSED BY JFPOTS 1980
7700 C RFFERENCES

TS50 U HMICCFERYO FT BEL 19807 DFEP=SER RES-+2TRsZ295-20%
7800 cC JPOTS NINTH REPDQT 19761TENTH REPORT 1980

T78%0 C UNTYS:® '

7900 C PRESSURE P BARS
7950 € INPUY PRESSURE PT  DECYBARS
8000 C TEMPERATURE T DEG CELSIUS ¢IPTS-68)
8050 C SALINITY S NSU (IPSS-78)
8100 C DENSITY RHOD KG/M*&3
~BIS0 T ~ SPEC. VOL. ~— EDSB0  W¥¥&3I/KT )

8200 C CHECK VALUE: EOSBD = 9.435561E=4 M#%3/KG FOR S = &40 WSUs

TEZS0 C T = 40 DEG Cy P = 1000 BARS.
8300 C

T 8350 T N ¥FOFONUOFF REVISED OCT 7 I98B0
8400 C MODIFIED TO TAKE DB TNPUT PRESSUREq AND OUTFUT IN CHM#*3/GM 28NOVS0

T B850 U N.BRAY o i
B500 REAL PlePyTySsRHD,SRyR19R2yRIZRYG

8550 REAL A9ByCeDsEsALsBLAWBWeKKOKW
8600 C EQUIV

~ 8650  FEOUTVALENCE (EsDsBI RAT(BHBsRITZICLALIR2)

8700 FCUIVALENCE (AW/ASR19RO) 5 (KWsKDsK)
8750 T TOWVFRY PRESSURE TO BARS AND SUUARE ROOY SHETNITY.
B8OO P = Pl%,.1

T 8850 SR = SOURT{ABS(OSYY . T
8900 C COWMPUTE DENSITY PURE HATER AT ATM PRESSURE

— 8950 RT = (TT{5:.536332F=9%T=1. I1200B3F-6I ¥V ¥I , UULG8SE=-H ¥ T
9000 X—=9,095290E-3)#%7+6,793952E-212T74999,842594

TT9050 T U SEAWATVER DENSTITY ATH PRESS. N
9100 R2 = (((5.3875E=<9%T7=8,246TE-T)1#T¢7.6438E<5)%T~4,0899F~-3)*T

TYISU T T RREL,2R893E-T T T T
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;J"““"¢Zﬁﬁ' T TR S (=1.6546FE-6%T+1.,0227E-4)¥T=5,724K6E=-3
9250 R4 = 4,R314FE-4
9300 RAQD = (RE¥S ¥ RI¥SR ¥+ R7T¥S ¥# RI
9350 C SPECIFIC VOLUME AT ATMOSPHERIC PRESSURE
I 7 7 /] ¢ B ALPHA = T.E+3I/RHD i s i e e i
9450 ENSARO = ALPHA
9SG0 TFUPLEU.0.O0VYREYURN  ~— T oo o S e
= 9550 C COMPUTE COMPRESSION TERMS
9500 F = (9. IF07TE-IDN*T+2 . 0B 16E-B)¥T=9.9348F&7 .
9650 BW = (5,27B7E-8%T-6.12293E-6)4T+8,50935E~5
i T 700 0 R = QW o+ FES O R
9750 C
TTUTYR00 T D = 1.91075E-% A1 2 E B e i
' 9850 C = (=1.607BF-6%T=1,N9B1FE~-5)%*T¢2.,2838F<3
9900 AW (=S, T TS =T TF I L 1609 2E = ¥ TF I CHITISE=3 T
9950 X+3,239908
T 100000 K = (D#SR + CIES ¢ AW a
10050 c
TTIOIN0 T T T RI = (=5.3009F=4%T+1 . A4BIE=2)¥T+ T 9LLF =7
- 10150 Al = ((=A,1K7NE-5%T+1,099B7F~2)8T-0.60345F)%T+54,67%6
TO?200 TR E (=515 BRF=S¥T ¥ 36047 TF=2Y¥T=2,.3271059%T — ~ i
10250 X414R.,42NK)%T+19552,21
"10300 KN = (B1%SR ¢+ AY}%S + KW
10350 C
T 10400 W = [(R%P & AJ&P 4+ WD
- 10450 ALPHA = ALPHA®(1.,0 — P/K)
— 0500 — ———EAsA0 = ALPHA - - - gl
10550 PETURN
T 10600 END
10650 C V3SDP FAN #%#%4 0OCT 7 1980 ##4¢4
—— 10700 ' REFAL FUNCTION VISOP(PIY e e e

10750 C S+ k00 eR b £ AR RRRABERBRRESE

T I0B00 U SPECYFIC VOLUME TCHMFFITCHMT FOR S = 35 NSU UTPSS=787y
10850 C TFMPFRATURE 0O DEG CELSIUS (IPTS-68) AND PRESSURE IH DFC’TBARS.
i TO0900 C EOUARYION DERTVED FROWM EUSRO iy
10950 C CHECK VALUE: V3S50P = 9,337431E-4 M*%3/KG FOR P = 1000 BARS,
11000 C MODTFIED TO ACCFPT TNPUT PRESSURE IN 08 AND TUTPUT SP.VOL IN
11050 C CM*%37GM 28 NDV 80, N BRAY,

SR T L e o Y o

11150 ALPHA = 9,72662E=4#(1,0-P/{21582.27+(3.35941+5,032E-5¢P)14P))
T TIZ00 e TALCPHA = 1,E#3I¥ACPHA T T R
11250 Y350P = ALPHA
ey g T L 0 L e WO o PR Dy
i 11350 END
—YT&00 C DEPTH FUN %% NCY 7 1980 ¥ FF¥F
11450 REAL FUNCTION DEPTH(P1,LAT)

T 11500 T F TR RETE RGN E R RSN GRE FEFET
11550 C DEPTH IN METERS FROM PRESSURE IN UECIBAPS USING

“TI1600 C SAUNDERS AND FOUFONOFFYS WETHOD. R
11650 C DEEP-SEA RES.s» 1976423,109~111.

TTITTO00 T CFORMOUA REFITTED FOR EDSSO

11750 L&

T OTUIIB00 0 T T REAL LAT A r : UL N AT
11850 C

R G N It e e
11950 X = SIN(LAT/S57.29578)
L2000 X = X¥X =
12050 GR = 9,780318%{L.0+(5,27BBE=342,.36E-5%X)*X) + 1.,09Z2E-5%P

T OTTTIZI0O0 0 DEPTH = (((=1.B2F=11%P 42, ZT9E=T)¥P=2.25I2E=T1¥PeGT . 26591 %P
12150 NEPTH = DEPTHIBR‘

— IZZ00 FWETURN el R



12250
12300

“I2350 FUNCTYION ATG(P,T,5T

12400
12450
12500

12550

12600

TIZ650 ATG = (((=Z. 168 TF=16¥T+1.B676FE=1R)I¥T-4,.6Z06E-13T¥P
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FND

C ATG FCN *tdbdddddk

C ¥ 0550k bese ke kb hehdees

¢ il . R - e RN B el
C ADTARATIC TEMPERATUYRE GRADIENT. BRYDEN 1973,
e iy e L R o S B R AN ST =

DS = S = 35.0

12700 Re( (2 7759E=12%¥T=1.1351E=10)%DS+¢{(=5,4481E-14%T

12750 X+B8, 73312 ) %V=-6.T7TI6FE=10V*TY+1. 8THLE-BY) V%P

12800 X4{=4,2393FE-B%4T+1.B932F=6)4%DS

12850 Xe((bb22BE=10%¥T=-6.836F-B)¢T+B.525BE-6)#T+3.,5803€F~-5
12900 RETURN

172950 FND

12954 C DVA FCN #%¢d%& PTSRY #&bkxd

~1729%8 o FUNCTION DVA(P,TySY S )
12962 C t#tttttttt#t*t#tttt####t#

12966 € i Sy B N i o T
12970 C SPEFCTIFIC VOLUME ANOMALY

“I17297% C

12978 DVA = SVAN(P,T;S.SPVI

12987 RFTURN o _— ey — — o

12986 END

Y995 T : _ — S ——— B e — By
13000 C SVAN FCN skbksskkéd

13050 FUNCTYTON SVAN(P,T,S3V)

13100 C behkkbhbohhhbbbbrbhbkebdd _

T3S0  C SPECYFIC VOLUME ANDOWALY®*IES = == - Il
13200 C FEB T5 1976 N FOFONOFF

Y3750 VS ESEI R TS T e

13300 SVAN = 1,0ES%(¥V = V350P(P))

3550 RETURN

13500 END

13550 T THETA FCON &k ¥¥ ks edRsEs =~ T - = = .
13600 FUNCTION THETA{PO,TO0:SsPF)

IIES0 C R EFERAEENRE R R R SRR EESRESREFHARH — = I —
13700 C

TI3750  C YO TOMPUYE LOCAL POVENTYAL YEMPERAYORE AY PF

13800 C FOURTH=-0ORDER RUNGE-KUTTA INVTEGRATION USING STEPS OF 100 D8

13850 T 0OR LFESS.(RALSTON=-WICF VOL 1 PIIS, O 26 —  — ——/— i i
13900 C

Y3950 C OCY 12 1979 N, FOFONDOFF ol o T e
14000 C

15050 P—= PO

14100 T =T0

“1%150 H = PF - P ‘ s | o T

14200 N = ABS(H)/lOOB 0 + 1. 0

14250 H = HW/FLOAT(WY /7 ) B
14300 DO 10 T=14N

15350 XK = RA¥ATG(PsT437

14400 T =T ¢ D,5%XK

1&e50 0 = YK I Y S S P
14500 P = P ¢ 0,5%H

14550 YK = HA¥EAYGI(P.YVsSY —  — ———77 ———
14600 T =T ¢+ 029289322%#4{XK-0)

4650 T = . 958% /8648 %X K ¥ U, 1213203%%¥Q

14700 XK = HEATG(P,LT74S)

o Imﬂ‘ - = T = T’ *" 1 “TU?I‘D‘b?‘B‘I'*TYK‘.Q‘, B N N o S NN S 5 T s LR e
14800 = 3, 414213562*XK - & 121320344*0

- 14850

Q
P = P+ 0.5%H



;]—“_Tzﬁdﬁu' XK = HEATG(P.T,5)
14950 T =T %+ (XK=2.0%0}/6.0
T 15000 ~  I0 CONTIRUE ' h
15050 THETA = 7T
T T ISI00 0 T RETuURN N T e i
15150 END
T IB200 7 U THER FUN #%%%k ks &¥d T
15250 FUNCTION T68(T)-

T I5300 0 C FREFFFSFEFFAFEETRRREETEEET
15350 C 70 COANVERT T7-48 TO T-68 TEMPERATURE SCALE
T T7IS&00 € FEW 1S 1976 N FOFONOFF

15450 C ,
T 1I5500 T T68 = T - 4, 4FE=6*TE{100.0-TY
- 15550 RETURN
—— 18500 =N _
15650 C T48 FCN *skhkktkss
R 7 4 ¢ ) o A ~  FUNCTIDON T4B(T) T

15750 C *+SR 65 6e bR RSRDRERE
T ISBO0 T C YO TUNVERTY T-68 7O T-=48 TEMPERATURE STALF
15850 C FEB I% 1976 N FOFONNFF

15900 Lo
15950 T48 = T ¢ 4, 4F<6%T#{100.0-T)
- 16000 RETURN - =
16050 END
TTIBI00 U DVUY FCN %%k x&gFxx % s oW
. 16150 FUNCTION DVOT(P4T,S)

15200 PERE S S 2SSt R sttt s ’ - ]
16250 C DERFVATIVE OF SPECTFIC VOL. WITH TEMPERATURE#*1ES
~ 18300 U FEPF 20 1976 N FOFONDFF s o '

16350 C
16400 00000 H = 0.25 e =, B
N 16450 DVDY = {5.0E4/HY*(EODSBO(PyT+HsSI-EOQSBOIPsT-HsS))
16500 REVURN e
16550 END
T IBR00 C DVDS FCN &k ¥k k¥R E S ey R - -
16650 FUNCTION DVDS(PT,S)

TI6T700 0 C *EEFEFEEFERFAREEEFEEIFLEEE
16750 C DERTVATIVE OF SPECIFIC VOL. WITH SALINITY*1ES
T I6B00 T FEB 70 [976 N FOFORUFF R o S SO S

_ 16850 C

T TTIR900 H = 0,5 i

16950 NDVDS = (S,0F4/H)*(ENSBO(PsTosS+H)I=FOSBO(PsT5S—HY)
e O e o /TR DEiFelo y*NI-EUSBUONTs1so—NA Y

17050 END
17100 C NVDP ECN ®4¢st FEvtd — S

~ 17150 FUNCTION DVDP{PsT,S)

TATZ00 0 C Er kRS k bk kRAbE kb EE . .

17250 C ADIABRATIC DERIVATIVE OF SPECe VOL. WITH PRESSURE*1ES

. 717300  C FFE® Z0 1976 N FOFONODFF T o -

B 17350 C
T 7500 W = 6.0 I

y 17450 DVDP =(5,0FE4/H)%(EQ0SBO0(P+He T3S )=FEDSBO(P=H.T45))

T UTTITS00 0 X % ATGUP ST, SYFEDVDY(P,T,L,SY T e LI
17550 RPETURN

_ TTTITBO0 T T END T St S B i B R o -

17650 C DKODY FCN **%x%éessess

—TI7700 FUNCTION DKDTUPSTSSY
17750 C ¢ brp e kd kb hebdpghehirdd
““I7800 € ADTAWAYIC COMPRESSIBTLITY TEMP DERTVATIVE
17850 C FEB 20 1976 N FOFONOFF
TIT900 €
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17950 H = 1.0

18000 DKDT = (0.S5/H)E{NVDOPI(P4T+HsS) = DVDP(P,T=HyS))

18050 ‘ TRETURN T )

18100 END

18150 € DKDS FCN sksekbetsd

18200 FUNCTION DKDS{PsyT4S)

18250 € sdedbdbdddddhbdbtdobadddn

18300 C ADTARAYIC COMPRESSIBTLITY SALINITY DERIVATIVE,

IBI50 T FF® 70 1976 N FOFONOFF

18400 C

18450 H = 2.0 i it e
18500 DKDS = (0,5/H)*(DVDP{P 3T 9S+H) = DVDP(P,T9S=-H))

T8550 REYURN I i e e e

18600 END

TIBRS0 T C SAU FUW ®#%®RFEEFE

18700 FUNCTION SAL(P.T4sD)

18750 C o2t o bbbt hbbaoedbebsed P

18800 C CNPPUTE SALINITY GIVEN PRESSURE,TEMPFRATURE AND SPECIFIC
18850 € VNLUME ANDMALY(10%#S&DELYAY 7 7~

18900 C FFB 16 1976 N FOFONDFF

ITRIYST T

19000 K =0

19050 SAL = 35,0 - T " T B B
19100 10 S = SAL

19150 SAL = S ¢ (D=SVAN{P TS,V /DVDSTEP,TL,5Y oo
19200 K = Kol

197%0 TFIR=507Y20, 30,30

19300 20 TF{ABS({SAL-51-0.0005130510,10

19350 30 RETURN S ™ ==
19400 END

19450 C NOYES FUNCTION #%%%% DEC 3 1979 *#&&&% e

19500 FUNCTION NOYES{KINSKTTX)

ALV L S 2L A2t 22 Ea SRR C 220t S
19600 c RETURNS 1 FOR YES —1 FOP NU

19850 NOYES = O

19700 1 READIKINS10)LSB

19750 10 FORWMATUAZ) L e )

19800 L

19850 TF{LB3.EQ. ZHYEINOYES =1

19900 TFILR.EQ.2HNNINOYES==]

19950 T TF(NDYESYIO, 20,30 T T B T . B
20000 C FRRO®

200%0 20 WRITVEUHTTX,100% S T o
20100 100 FORMAT('¢ YES 0OR ND? ')

ZUI50 G 7O 1

20200 C

20750 — 10 RETURN S S -
20300 FND

20350 € CTYOSD FILE *#%&#&¢ JULY 15 1977 #seFerssdsdsdensses
20400 C THSAL FCN ®&dkkadd JULY 6 1977 #ssasddatatdhbtssss

20850 7  FUORCTION THSALCTRIN,TY

20500 C ek betsbbhhhdbdbhbhsn

30850 o _ i el e a

20600 C TAKFS UP YO 25 CUBTC SPLINES TO GENFERATE A SALINITY fFROM
20650 C PNTENYTAL TEMPERATURE REFERRED TN THE SURFACF.. INPUY DATA

20700 C CONSISTS OF LOWER SPUI'NE BOUNDARY FOLLOWED BY FNUR CDEFFICIENTS,

20800 C ISELIN AND HORTHINFTGN “ETCALF THETA=SAL DlTl-
~0F50 c 2 Lo
20900 DIMENSION C(5+25)

“209%0 @ U DATA ' ST T PR e T R e g
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gﬂgq”ZIUﬁﬁ" T DATA €/0D.00534,.73806390.090.030.0,
21050 #0.50934.7380534'1072909.584849E-02y-.253429E~-02,
21100 TR 209 3% L5152 91117533923 726E=033.9821I951E=01, S
21150 ¥1e50934.8502979e1277859.529320E-019-.135379,
T TTTZYIZ2000 T ®Y.75,3%4.883436,.128868,-.485828E-01,-.129913, )
21250 *$¥2.0093%4.910587¢.8B02174E-019=5146093,.228920,
TTTZI300 7 ¥Z.2%5493%4.,9250R7 3500938 FE=-0143.72554B4E-015-c7Z67382F<-01y =
- 21350 ¥2.50934.9387904e5T78544F-019.552526E=029~2359945E~-01,
21400 ¥ e 754938,9570365.538681FE=01,-.214953F-014-.374594F-01y i
21450 #¥3.00934.9645759.6360969E-019=c495364F-01+9.509274E-01,
T 21500 0 #®¥3,20934.97022045.723936E-01,-.189292F-0Y,.580683FE-01, o
21550 ¥3:.40934.9744065.217901E-019.157R68E=014c%T79730E-=02,
O ZY600 T T ®IJ6D0934.,979434 9. 286BO5E-0149. 1859 75E-014-.294172E-01,
21650 ¥3.80934.985679¢a325B95E=019.102958E-0249=2796B8F-01¢
T O xR 005 3% . 9920 1% 5. 29GS0 E=01 5= 157123 F =01V 6% 139 T7E=027
21750 ¥5,00935,0123854'175223E=0190357759E-029.114377E-02,
T T 71800 E®V7.00935.070R93.%55579E=01 9. 10438BBE-01,,865592E=D%,
21850 #Y0:.00935.301749,108482349,105172E=019--763343E-03,
TTTZI900 T T RT3, 00535, 7010649150916 5. 364 790F<02, . 310B0%E=-04, =
21950 #16.00936.18748+9.1736435.392926E=-02,-.689782E=025
22000 FI9. 0033997933 L0FTIDE-ULs—eOBIGRIE-DL3.69H3IB0E-0UL
S v T T ] e e e e e SR TR T B
22150 NATA KNDYS/22/
— &ZRou L T B = Ty T e e
i 22250 250 X = 0,0
22300 DN IO TEITXNOTS
22350 DY = C{1,I) - T
S . IFIDTI30%,320,320 s o Ta,
22450 INS X = =NT
TZ72500 0 310 TONTINUF i B e G e e i e
B 22550 320 D = ¥
22600 TO = 1=1
22650 TF{IDI3254+325, 330
- 00 17510 = 1 : B B o e S L e e e Bl
22750 D = 0,0
22800 0 330 THASAL =({C(S, 1DV D+ C(% IOV RO+ CEIL 1DV I ¥D*CU(2Z,1IDY
i 22850 RETURN
22900 END i
22950 L&
T T Z7I000 C VRBU FUNCTION: PEPLT F*EX4SEFFRATRXRERNRI SRR AR NR TR FE R SRR ER®
23050 FUNCTYION VRBL{RVR)
23100 C ¥Rtk A a R R N N N R F AN RN ER AN TN R R AN R
23150 C
T 723700 C PRUGRA®M TU SELECY PNTEN VARTABLES

23250 € MAR 25 1976 N FNFONDFF
" Z3300 C VAX VERSION-=INDTAN OCEAN DATA (19767, NOV 198B0. N BRAY

23350 INCLUDE °'COMPEPLT.FDR?
R T T e —
. 23450 c
£ 3OUU FEINVK I IUe LU e 3U
23550 10 VRBL = 1.0
T TTTZ3IR00 T RETURN SR T R LR = S e o a
23650 20 VRBL = 0,0
- Z3700 T T WETURN S R e i e
23750 30 GO 7O (31+93253393%935936937938939940541'42)NVR
T 23800 THFINVR . GT.IZ27GO YO &7
23850 31 VYRBL = XPL
e _?m.ﬂ._ — ———e -Y-FTUW - i A S e i et A e s e s A Nl e S i S
23950 32 VRBL = YPL
TTIRONYT T REMWRN T B s e i i

e
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24050 33 VRBL = XLATY
24100 RETURN
24150 34 VRBL = XLONG
24200 RETURN
TTP&2%0 7 3% VRAL = ICON T T B[N : B
24300 RETURN
28350 0 36 VRBL = WGTY i =N R R B o o
24400 RETURN
T Z2%%50 37 VRBL = DAY
24500 RETURN
T 24550 38 VRBL = ISHP 0 . : T el i
24600 _FETURN 7 . - o L
264650 39 VRBL = ICAST
24700 RETURN
Z&750 40 VRBL = N
24800 RETURN
R T R WEE S RO e e e - S —
24900 RETURN
2950 &2 TF(NVR=-48)470.,43.,%3 . .
25000 420 VRBL = VR(NVR-1Y1)
235050 RETURN
25100 43 BP0 = DPDV(DVFDVMyCPsNF1.F2)
TZ%IS0 T T PDF = PT - PF
25200 Fl = =, 050968%*PDF&$2/E0
29250 T TEZ = (FI-SFI¥ED - l
25300 E3 = =-,05096B%E2%F2/F0
—2%3%0 ES = UPOVISFOVE,CP N FIoF2]
25400 NVRX = NVR - 47
T Z25%50 U0 TOT&B 49 +509591 9929939049559 90957e9B8INVRY
25500 IF (NVRX.GT.11)GO YO 58
T 25550 @ &8 VWBL = E?Z . = = = = T}
25600 RETURN
25650 §9-VRBL = EZ2F¥PF
25700 RETURN
—%7S0 5§ VR = POF- — —— . S VRS LS SO
25800 RETURN
~ 725850 51 VRBL = SF = DVF - - o = o T
25900 RETURN
25950 52 VRBL = PT®ESTIN(XCYO/S7.296)/SINIXLAT/S57.296)
26000 RETURN
26050 @ 5% WVREL = FI —
26100 RETURN
TZEIB0T T 5% VRBL = DL, I01I93VEPF®0UH - PE
26200 RETURN
26250 55 VRBL = €3
26300 RETURN
—75I50— 56 VRRL = EQ - = e W e B
26400 RETURN
“Z8%50 57 VRBL = 1.0/E0 o e e e e
26500 RETURN
286550 58 SHF = SACUPFTHFSDVF)
26600 VF = EOSBO({PFsTHFsSHF) + 1.0
26650 0 TYHP = DPDVIDVF,DVHM,CTe NsFly¥2¥/¢%0 7 71—/ """/~
26700 SHP = (1.0/ED = DVDT{PFeTHFsSHF)IXTHP)Y/DOVOS(PF, THFySHF)
TZBT50 T GR = ={.981L7VF)E¥?
26800 BVl = 100.0%GR/ED
—Z26850 E6 = VRUL3)
26900 THY = POLY{(SF4DVMeCTaNeF1leF2) + THHM
TZ8YSUT T T ST = SALUPFSTHISSF)
27000 TFINVR=-6T)I585:582,582

27050 2 582 GK = (DKDT(PFoTHFSHF ) ®#THP+DKDS(PF, THF,SHF) #SHP)
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30100

RETURN

]"““ETTGU_"‘W”"“'”Ei”z -50.96B%GEPOF #%2
27150 585 NVREX = NVR - 57
Z77200 T T G T (580559960961 9h2 963904969966 90675689BF9 70971972973 729758
27250 769 7797879480981 4829839B49B8B5986987+8B898999099159299399%995996
TTZT300 T U RQTL,98,20)NYVRY T T T Sy NS e oy —"
27350 TFINVRX.GT.39)G0 YO 20
TTTTZ7400° T S5B0 VRBL = RVY O T oo G -
27450 RETURN
27500 59 VRBL = THP B
27550 RETURN
""" 27600 = 60 VRBL = SHP Fhaliite ) - )
27650 RETURN
TZ7700 61 VRBL = SHF i i T
27750 RETURN
—27R00 K2 VRBL = SHP7THP —— —
27850 RETURN
27900 63 VRAL = PNFRPOF i - )
27950 RETURN
28000 64 FS = D.,572958%¥SOQRT (ABS{BVIYY
28050 VRBL = SIGN{F%,8V1)
— 79100 WETURN
28150 65 VRBL = THETA(PFeTHF ¢SHF 40,0)
ZB200 RETURN ' iR
28250 66 ES = THFTA(PFsTHFySHF 90.0)
28300 0 ¥RABL = SGTUES,,SHF,SGY -
28350 RETURN
Z8%00 67 VYRBLC = V& s—
28450 RETURN
TTTTTZES 00 T BRB VRAL = - ,S5&GKEPOFRPDF T o - - .
28550 RETURN
T 2800 69 VRBL = BVYI ¢ GOR¥PFEGK 0 T o/
' 28650 RETURN
— 28700 70 VRBL = GK
28750 RFTURN
T 2ZHB00 T T 7Y VRBL = GREPF%GK T Bk
28850 RETURN
T ZB900 0 T7Z 7 = THETA(PFLZTHF,,SHF,O0Y —— T T
28950 70=SHF
Z900U LU 11y 7720
29050 73 I=THETA(PIsT09S040.0)
79100 — 70=S0 ) ) = — S e — =
29150 720 71=THSAL(1,2)
29200 VRBL=70-7Y =i - e o
29250 RETURN
29300 T4 7 = THETA(PF,THFySHF40.0) o
29350 VRBL = 7%7
294500 BETYCN o = T e T - ar
29450 75 X = DVDP(PF4THF,SHF]}
29500 Y = DVDTUPFGTHRE,SHFY ST "
29550 I = DVDSIPFsTHF¢SHF)
29500 VRPE =16, ¥X®X e UE= s UE= 7
29650 VRPI = VRPA*FEQ&FO
29700 0 B ¢ 10 F 1 & B o L B T
29750 76 7 = DVDP{PF,THF;SHF)
TU29R00 VRBL = 1R . ¥7%%7 T T =
29850 RETURN
29900 77 CONTTNUE B
29950 VRPI = 71%71
730000 770 Y = VRPYI + 2RPDFE¥PDF T T i
30050 VRBL = 5¢«VRP[&FeREH*Y
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3IN150 78 VRPI = 3,%¥71%71/NDP

30200 G0 TN 770

30250 79 VPPI = 16. B -
30300 GO TN 770

730350 2 B0 VRPY = 71%#71/NDP e o
30400 ROO Y = ,5%VRPI#(VRPT + 2%PDF)

30450 ' ©  VRBL = GK=x®2&y T o i
30500 RETURN

—3I0550 BT VRPY = Té.

30600 GO TO 800

30650 82 VRBL = -1

30700 RETURN

30750 9 R3 VRBL = -1 ) B . i
30800 RETURN

T3I0B50 B4 VRAU = DVDPUPF, THF,SHF)

30900 RETURN

"30950 9 85 VRBL = DVDS(PF,THF,SHF)

31000 RETURN

TII050 0000 86 VRABL = DVDP{PF.THF,SHFY#*PDF e i
31100 RETURN

JL1I50 = - | = <)

31200 RETURN

31250 2 88 VRBL = -1 T S S —— T
31300 RETURN

3IIT0 0 89 VRBL = =Y 0  ——°© -
31400 RETURN

JI%50 97 VRBL= -1

31500 RETURN

31550 QY VRBL = (SF-F3)*&2 B
31600 RETURN

IT1650 T QZ 7 = ~YHPHPDF < T -
31700 VRBL = 1/7

37U RETURN

31800 93 VYRBL = 1/(EO*ED)

TFIBSTO T RETURN ' = e ————— = S —
31900 94 VRBL = THI#*THI

“3II9S0 0 RETURN R e s e
32000 9% THMM = C(IREC,4%)

32050 VRBL = =(THI-THMMJ/{THP*PDF)

32100 RETURN

37150 O% THMW = CUIRFEC,%) g
32200 VRBL = =(THF-THMM)/{THP#*PDF)

~ ISP RETURN——

32300 97 VRBL = THI

32350 RETUORN

32400 98 FO = 1.0/EO

T3ZE50 0 VRBL = ~,S¥FGEDZPDVADVF DVN, CPoNJFL F2ZI ¥ (POF¥ED V&% 7 3
32%00 RETURN

3%%400  Z00U END

34450 C KDAY FCN #&%&%% KDAY'S JULY 6 1977 #*%%%#%

35500 FUNCYTON KDAY{TD,IMO,TYR)

34550 C *¥k &b hghdhrghb s bbb bebh bbb bbhbhsedy

‘34600 T CTORVPRY GREGORTAN DATE TO JULTAN DAY D
34650 C USES LAST 4 DIGITS OF JULTAN DAY. ADD 2440000 TO GEY

T 3%700 C FOLL JUUTYAN DAY. i .
34750 c

—3I%B0O0  C JULY 12 1975

34850 G

3%990 TY = YR - B8 i -
34950 TF{2-1MD)10+20520

350600 2 10 ™M = IMD

Y
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T 3%0%0 200900 60 TD 30
35100 20 M = MO + 9
- 35150 Iy = 1y - 1
35200 30 KDAY = (1«61*1Y)f&+t153tH02115 + ID - 84
T3%2%0 0 0000 WETURN T ' ST e
35300 END
35350 T KUATE *%&¥&% CTDSHE JULY 7 1977 *+ikss e Chiis i3
35400 SUBROUTINE KDATE(KDsIDMe1IY}
35450 C R4S RAPFFEAFE R R AP RS ER R RRN SR FEER RS R R -
35500 C CNNVERT JULTAN DAY TU GﬂFGGRIlN DATE
— 35550 C TR L ;|
35600 K=KD+84&
IS5 0 0 TY=(4%K-1)/14hY il
35700 TH=4%K~-1~-1461%TY
=910 1Y = 1Y ¥ 55 == =
35800 ID=(1ID+4) /4
T 3I%850 0 0 M={5%TD-31Y7153 T T S
315900 TD=5%]D~3~ 153*!
TS990 T To=01D+%Y/S 0 0 T i i Wy S i
36000 fF({M=-10120,10,10
I6050 T 10 W=M-9
36100 FY=1Ys+1
T 3IBIS0 RETURN g
36200 20 M=M43
- 36250 Y RETURN - S W W ey I W W
36300 END
— 365350 T VKEFEN i SHPR T —FEis
36400 FUNCTION VKE(PLT4sS)
IR RS0 T C FEREERK SRR N R AR RN ERy
36500 C SPECTFIC VOLUME KNUDSEN/EKMAN
36550 ° C FEW TS 1976 N FOFONOFF  ~ e
36600 C
6650 = U, 0U0IL*SGT{T435+5G7
36700 VO = =V0/(1.0 + V0O)
T 3ARTS0 T 20 VKE = (=4 . BRBFEH%P /(1. 0¥1.B3FE=-5%PT +((I.SFE-17%T®%p 7~
36800 X #+{(~6,0E=17%T4E,BE=15)#SG+ (=2, 0F~16%T+1,206E~-14)%T
TTFBBS0 X =4 ,2a8BFE=-13 V%SG T2 IAE-14%T=1, 25064 E-12)¥T=6.6BE=18V%P
’ 36900 X +({1.0E-12%T7-4.,5E-11) #SG
36950 X F (S 0E=12¥T=32RF=10F¥T+I. 7T25E=81¥SC
37000 x +((4 ., 0E=-12%T=-6,63E=10)%T+3,673€~ al*T Z.ZD?ZE T;tP!
T T 3IT050 VKE = VO +# VKE®(1.0 # VOV L B e BT - o T
37100 RETURN
37150 @  PND Sk i s e i
37200 C DVZRD FCN %54 %4s5323235 5 bbtstbbeddbbhis
37290 9

37300 C ttutti####t*##tt‘#*lkt##*tt‘ttl#t#t##tit#ttttt*#t
—37I50 T e ' e
376400 € TD TNVERT POLYNOMIAL FOR INDEPENDENT VARIABLF.
TT37450 T S
37500 € FER 1 1976 N. FNFONOFF
—37550—C "

37600 NTMENSION CPL1)

,,,,, 37850 - C : Senlie o e - T T T Tl DU s
37700 ¥N = 0.0

— 37750 — R E L T T
37800 PDF = PO

37850 KN =0 T
37900 Dy = (VHX—VHN)fFLDAT(NDP 1)

37950 T U0 S0 J=1.NDP T R T b L e e
38000 V = VMX - DVHFLOAT(J-1)

T 3BOS50 0 P = POLYUV,UVM TP N, VAN, VEXY & P®
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318100 DP = DPDVIV,NVM P oNyVMNVMX)

38150 IF (J.FOJNNP/2)THEN

38200 nPO=DP i i e gk

38250 V=V

38300 ENDIF i o

38350 TIF(NP15350,50

38400 5 PD = PO - P ) - B ) i -
38450 TFIKN)T747,59

~J8S00 Y PPD = PO T o i
318550 KN = KN + 1}

IRK00 9 [F(ARS(PD)-PDFI12,10,10 G B . :
38650 12 PDF = ABS(PD) = e M 8- A W

38700 VS = V

38750 10 TF(PPD#PD1I15+50450

TYRAO0 IS VYR = VR ¥ V R
38850 XN = XN + 1.0

38900 PPD = PN ' S e Fg J =
38950 50 CONTINUE

35000 60 TFI(XN - 1.0)6645704565 - S .
39050 6% DVIRD = VR/XN

3YiLUU oy T YU

39150 66 DVIRD = VS

39200 60 YD 90 I -
39250 70 K = 0

I9I00 ' ¥ = VR N g e B S
39350 75 VP = V¥

I9EDO P = POLYUV,NVE,TP,N,VEN,VEX] ¢ PW -
39450 V= VP ¢ (PO=P)/OPDVIV,DVMCPyNgVMN,VMX)

~TSOT— SR L. , e ey e M . N
39550 IF{K=-100180,85,85

39600 ~ BO TF(ABSIPDO=-P)=0.05¥8%.75,75 =~~~ — T e
39650 85 DVIRN = V

39700 90U TETOVIRO=VMNI9STITO0S 100

39750 9% CONTINUE

“J9B00 T T PO=ABSUIDVZIRO=SVDYRDPOY T T e
39850 PPO=ARS{PO-NDP*DELP/2)

39900 TWRITEIKTTX,I000VISHP yKCASTS;TCON,PO,PPT =

39950 1000 FORMAT(1H 5°FNR STATION *3A24213," AT*yFB8.0,% DR LEVEL,

0000 ®  YOU SHNULD TNCREASE RFGRESSION INTFRVAL BY Y,F8.05° DB.")

40050 DVZRN = VYMN

“HO1I00 100 TFUVEY=DVIROVIOSSITO, 110 7T T e s
40150 105 CONTINUF

%0200 PO=ARSTIDVZRO=VOY¥DPOY S o e e
40250 PPQ=ABS (PO-NDP&DELP/2)

“H0I00 TWRITETR T TS TO00TISHP s KCAS TS TCONSPOL PP

40350 DVIRO = VMX

{0400 110 RETURN ' e SRS e
40450 END
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