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\\ ABSTRACT

)A software package for processing conductivity-
temperature-depth (CTD) data 1is described. The
package 1includes features for editing, correct-
ing, filtering and pressure sorting to produce
working data files for graphic and analysis work.
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A COMPUTER PROGRAM FOR PROCESSING
CONDUCTIVITY-TEMPERATURE-DEPTH (CTD) DATA

I. INTRODUCTION

CTD (conductivity-temperature-depth) data acquired with a
Neil Brown Instrument Systems CTD system (or equivalent data)
require certain processing steps before they are generally
usable for oceanographic analysis. This note describes a proc-
essing software package (CTDPRG), which was developed at the
Naval Oceanographic Office and has been used in a production
mode since 1978, Some minor modifications have been made since
that time, but the basic structure has not changed.

Input data for CTDPRG must be in the form of a Fast Easy
Binary (FEB) file (Hallock, 1980) and must consist of the
physical variables: pressure (dbar), temperature (°C) and
conductivity (mmho/cm). Hence, a pre-processing step is
required which will be specific to the original data recording
format. Output is quite flexible ranging from the input data
itself through corrected, pressure-sorted and subsampled data
with calculated quantities such as salinity and density.

Section II is a general, functional description of algo-
rithms used. Section III provides details for running the
programs with several examples of run setups. Section IV con-
tains complete program listings.

II. GENERAL DESCRIPTION

CTDPRG is designed to handle CTD data acquired as verti-
cal profiles, horizontal tows, or a combination of these. The
program was developed around vertically profiled data; how-
ever, and much of its complexity goes toward converting the
time-base CTD data to functions of pressure, when this conver-
sion is required.

The following list is a summary of the processing steps
performed by CTDPRG.

e Read input controls from cards or keyboard.
® Read data from mass storage file.

@ Correct isolated spikes (wild data points).
°

Apply time-domain filters to pressure, temperature and
conductivity (this includes T-C matching).

e Correct conductivity values based on water sample
comparisons.

e Apply temperature-pressure dependent cell correction.
e Separate up-going and down-going profiles.

® Pressure-sort data by averaging into 0.1 dbar inter-
vals.




e Low-pass filter, in pressure, and subsample to mul-
tiple of 0.1 dbar.,

e Compute selected quantities (e.g., salinity, sigma-t)
from P, T, C.

e Write results to mass-storage files.
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All steps (except the first three and last) are optional
and can be selected in several combinations.

b |

Input Data Sets

The basic unit of processing is the input data set. This
is, typically, a single CTD cast (down and up, if both were
recorded). It might be, however, a series of down and up
profiles acquired during one instrument deployment. Usually an
input data set corresponds to a single input file, but this is
not required. There may be more than one data set per file or
a data set may span several files. All this is handled by the
input controls. The input data set is in a FEB-file containing
time, pressure (dbar), temperature (°C) and conductivity
(mmho/cm).* Additional variables could be carried with minor
modifications. The last FEB-segment in the data set must have
IDOCR(1)=1; preceding segments (for multi-segment data sets)
must have IDOCR(1)=0. Input files are thus prepared by a
pre-processing program that is tailored for the particular
instrument and deployment mode.
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Time-Domain Filters

One of the most significant problems with CTD data has
been the effects of the response mismatch between temperature
and conductivity sensors. A number of attempts have been made
to correct this through the design and application of filters.
The most widely used method is that described by Fofonoff et
al., (1974), which assumes an exponential response for the
temperature sensor. More recently, as a result of work done at
the Naval Oceanographic Office (NOO) involving direct measure-
ment of instrument response, specific filters have been
designed for temperature and conductivity, based on experimen-
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tally determined sensor response functions (see Mayoral, T
1982). In CTDPRG there are three options: no T-C filtering, 4
filtering, the three-point Fofonoff method (the user specifies

only the time-constant), or explicitly supplied filters of the -
user's choice. These are applied to the raw data, in the time }

domain, prior to other processing.

A smoothing filter is automatically applied to pressure -
data to remove high-frequency sensor noise. l

Conductivity Calibration

With the newer conductivity cells on the MK III CTD
systems, coupled with proper cleaning procedures and frequent
laboratory calibration adjustments, conductivity data seldom

[ D

*See Hallock (1980) for details on FEB-file structure.
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has to be adjusted from the recorded values. However, if
salinity checks derived from water samples indicate an offset
from proper calibration, a multiplicative correction can be
supplied by the user. There is also a manufacturer-supplied
correction for pressure and temperature distortion which is
applied following the filtering step.

Upcasts and Downcasts

If no editing based on pressure is to be done (i.e., no
identification of upcasts, downcasts or constant level data),
following conductivity correction, selected additional
variables are computed, and an output data set is written that
contains the same number of scans (cycles) as the input.

A second option is to retain only upcasts and/or
downcasts, based on user defined pressure limits, which are
then written as separate output data sets, following
computation of additional variables.

A third option, which necessitates the second, is to
convert each upcast/downcast to a pressure series as opposed
to a time series. This case assumes that the instrument
descent/ascent rate is 2 m/sec or 1less. (If this value is
exceeded in the mean, some software modifications would be
necessary.) At a nominal descent/ascent rate of 1 m/sec, about
three scans of data are acquired every 0.1 dB. If pressure
sorting is selected, time, temperature and conductivity values
in 0.1 dbar intervals are averaged, creating a pressure series
at that resolution. Retrograde (in pressure) data are re-
jected. The pressure series is then subsampled at some
user-defined, integral multiple of 0.1 dbar following the ap-
plication of a low-pass filter to prevent aliasing. The filter
is automatically generated, and its cutoff wavenumber is the
new Nyquist wavenumber of the subsampled series. At this point
additional variables are computed and data are written to out-
put files. The third option allows the user to select a degree
of smoothing/subsampling commensurate with his requirements.

Computed Variables

Including the four input variables, up to twelve are
available as output. The user may select any subset of these.
The eight computed variables are as follows:

e Salinity (parts per thousand [ppt]) or S: computed with
pressure, temperature and conductivity ratio, according to
Bennett (1976), Dauphine and Klein (1977) or Lewis (1980).

® Sigma or ¢: the in situ density of a water parcel. Com-
puted with pressure, temperature, and salinity according to
Fofonoff (1962). (Sigma = (density (8/cc)-~1.)*1000.)

e Sigma~t or g¢: the density of a water parcel with in
situ temperature and salinity but at atmospheric pressure.

e Brunt-vVaisdla Frequency (cycles per hour) or N: computed
with pressure, temperature, and salinity according to Fofonoff
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(1962). Essentially a local p tial density derivative. The
convention is adopted: N =V|N2| sgn (N2) to allow for in-
stabilities.

® Sound Speed (m/sec): computed with pressure, tempera-
ture, and salinity according to Wilson (1960).

e True Depth: for most purposes, pressure in decibars can
be interpreted as depth in meters; however, this assumes an
average water density of 1.02 8/cc. If depth accurate to
more than a few percent are required, this variable can be
selected. It is an approximation to:

p

where a = gpecific volunme,
g = acceleration of gravity,
P = pressure,
z = depth below surface, '

e Potential Temperature (°C) or ©: The temperature that
a parcel of water would have if brought adiabatically to the
surface. Computed with pressure, temperature and salinity
according to Fofonoff (1962).

e Potential Density or o¢g: ot using © rather than
in situ temperature; the density of a water parcel brought
adiabatically to the surface. (og is calculated using the
oy routine with 0 from the above routine.)

A typical standard processing product might be: retain
only downcasts at 1 meter resolution, and store pressure, tem- .
perature, salinity and o¢. This provides a compact version :
of data for hydrographic analysis work. The best "standard" +
file is 1likely to be different for each user group; thus, it
is recommended that the input files (edited, raw data) be
considered the primary, archived data base. i

III. DETAILS OF OPERATION o

This section consists of two parts: a tour of CTDPRG and i
its subroutines; a tutorial on setting up input and running ‘
the program.

Functional Program Description

Figure 1 is a block diagram of all the routines in the
package. CTDPRG is the driver, whose functions are to read all

input controls, to set up filters to be used on input data,
and to initiate the processing of each input data set by call-

ing ACCESS.

GENWHF generates a three-point deconvolution filter for
temperature based on a user-specified, sensor time-constant. H

—————
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This is described in detail by Fofonoff et al. (1974).
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GENFLT is a general filter generating routine (see
Brooks, 1976). It is called in CTDPRG to produce a low-pass
filter for pressure data to remove sampling noise.

ACCESS controls the majority of the processing. Input
data cycles (scans) are accessed, one at a time, via calls to
GETREC. If pressure sorting 1is not selected, output segments
are prepared using a user-specified combination of variables
from the input as well as quantities computed via DERIVE.

When upcast/downcast separation is specified, each up-
cast/downcast becomes a separate data set and is written to
unit 3/2. Otherwise, all output goes to unit 2 as one data
set.

With pressure sorting, which necessitates upcast/downcast
separation, input data cycles in 0.1 dB intervals are aver-
aged, producing a pressure series at that resolution. Retro-
grade data, which result from ship motion or winch reversals,
are rejected. For a nominal descent rate of 1 meter per second
there should be about 3 cycles per interval. If an interval
should turn up empty, it is filled with data from the previous
interval. If descent rates systematically exceed 1.5-2 m/s
this interval should be increased accordingly.

The pressure sorted data can be subsampled at integral
multiples, say n, of 0.1 dB. When this is done, ACCESS calls
GENFLT to produce a low-pass filter which is applied to the
0.1 dB data, centered at every nth cycle. The cutoff of the
filter is at the new Nyquist of the subsampled series and pre-
vents aliasing. For example: n = 10 implies subsampling every
1 dB; cutoff (half-amplitude point) is at 0.5 cycles/dB; the
filter is applied only where samples are to be extracted
(e.g., every 10th point), thus avoiding unnecessary computa-
tion.

Following pressure sorting and subsampling, DERIVE 1is
called for selected computed variables. Segments are then
assembled and written to the output file(s).

Subroutine GETREC is the input program. It reads segments
from the input file (unit 4), applies conductivity cell corr-
ections, pressure smoothing filters, conductivity-temperature
matching filters and pressure limits. Data are then passed to
ACCESS, one cycle at a time. Upper and lower pressure limits,
specified by the user, are employed by GETREC to distinguish
upcast and downcast duta.

NBCCC applies a manufacturer supplied cell correction to
conductivity which compensates for pressure and temperature
distortions of cell geometry. It also applies a user-specified
multiplicative conductivity adjustment (usually = 1.) which
corrects for salinity offsets determined by field comparisons.

Time-~domain filters are described in Section II.




When an end-of-data set (IDOCR(l1) = 1) is detected, con-
trol returns to the main program and new 1input cards are
sought. If an end-of-file 1is encountered, however, GETREC
calls IUSET which attempts to dynamically attach another user-
specified file name to unit 4. If no file name is supplied,
the program terminates. (On some machines dynamic control
commands may not be permitted, thus requiring one execution
per input file.)

Subroutine DERIVE accepts a cycle of pressure, tempera-
ture, conductivity and time from access and, after calling the
appropriate variable computation routines, restructures the
cycle according to user specifications. The variable computa-
tion routines are described in Section II.

Subroutine ZREAD and ZWRIT (described by Hallock, 1980)
are input and output routines for FEB-files. A call to ZREAD/
ZWRIT transfers one segment of data between main memory and a
mass storage file. Typically, a data set (e.g., CTD profile)
consists of several FEB segments; each segment is made up of
several header blocks followed by a data block. Segments are
written sequentially to a mass-storage (disk) file by nonfor-
matted, FORTRAN I/0 statements.

Input Control Cards

Essential information for setting up and running CTDPRG is
provided through internal documentation (comment cards), which
are presented below.

Input Card 1: Printout identification--up to 48 Alphanu-
meric characters. This can be anything.

Input Card 2: N, LN, NWMAX, KCHOP, NINFIL (Free Format).

N: Subsampling interval for pressure sort-
ed data. Integer multiples of 0.1 dB,
e.g., N=20 results in data every 2 dB.
N=0 results in no pressure sorting.

LN: Sharpness factor for subsampling fil-
ter. This is an integer equal to 1 or
greater. Larger values require more
computer time. (m = LN*N = half-width
of filter. See, GENER1l in Brooks, 1976,
for a more detailed explanation.)

NWMAX: Maximum no. of cycles in output seg-
ments. Typically, 1000.

KCHOP=1: Process all data. No pressure sorting
or subsampling. Pressure limits are not
applied. Output goes to unit 2.

KCHOP=2: Pressure sort and subsample by N (un-
less N = 0). Output downcasts to unit
2, upcasts to unit 3.

KCHOP=3: Same as 2 but output only downcasts.
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KCHOP=4: Same as 2 but output only upcasts.

NINFIL: No. of input file names to be supplied.
If =0, one input file is assumed on
unit 4. Otherwise, supplied names are
dynamically attached to unit 4 by IUSET
(presently configured for UNIVAC).

Input Card 3: (IND(I), I=1, 12) (Free format) output var-
iable selection. A string of 12 integers (1
for yes, 0 for no) indicating variables to
be output from the following list: Time,
pressure, temperature, salinity, sigma-t,
sigma, Brunt-Vaisala frequency, sound
speed, depth, potential temperature, poten-
tial density.

Input Filename Cards: up to 24 alphanumeric characters,
left-justified. If NINFIL=0, no
cards are expected.

The following group of cards, the data set card and pres-
sure limit cards, is repeated for each input data set to be
processed. .

Input Data Set Card: NMSER, NPLIMS, CFTR, TIMCON, ISAL
(Free Format)

NMSER: Sequence no. of input data
set to be processed. (Usual-
ly this is equal to 1, but if
there were, say, n data sets
to be skipped beginning in
the first input file, NMSER
would be set to n+l.)

NPLIMS: No. of pressure limit cards
for this data set.

CFTR: Conductivity cell correc-
tion factor (default=1l).

TIMCON>0: Temperature sensor time con-
stant divided by sampling
time interval. WHOI (Fofo-
noff et al. temperature
deconvolution.)

=0: No. temperature or conductiv-
ity filtering.

=-]1: Use same filters that were
used for previous data set.
(Not permissible for first
data set.)

=-5: Read special filters from
cards (unit 5) following
pressure limit cards.
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All Else: Read special filters from file
on unit 8,

ISAL = 0: Salinity computed according to
Lewis and Perkin (1980) !

= 1: Salinity computed according to
Bennet-Dauphinee.

Pressure/Cycle Limit Cards: PTOP, PBOT, DELTAP, I1, I2 ;
(Free format) ;

PTOP, PBOT are upper lower pressure limits to be applied
to input data cycles between cycles Il and I2. Each sequence
of cycles spanning this pressure interval is made into an
output data set. Pressure limits are irrelevant for KCHOP=1,.

DELTAP is a slop factor (usually about 2 dB) that 3~ em-
ployed to prevent small pressure fluctuations from trip; . up

the pressure limit logic. It ensures, for example, it a

downcast has ended before the subsequent upcast is re mi-

zed. For single-cast data, DELTAP can be set to zero. L
I1, I2--There is a global cycle index, IE, which is to

1 at the beginning of an input data set., It is incremeni - .or

each cycle encountered within the data set. (An input daira set
typically spans more than one FEB segment and occasionally
more than one file.) The first profile start, defined by PTOP,
is not sought until IE reaches Il. After each profile is com-
pleted, if IE has reached 12, the next pressure limit card is
invoked. When the cards are exhausted or the input data set
ends, the next data set card is read. This feature allows
leading and trailing data within a data set to be skipped,
which can save computer time or reject defective data.

Usually, only one pressure limit card is required for each
input data set, particularly for a single profile. However,
for a series of repeated profiles which are included in a
single data set (i.e., a "yo-yo" cast), it may be necessary to
change pressure limits several times to maximize data recovery
and to reject sections of bad data.

In the simplest case, for a single cast data set, Il can
be set to 1 and I2 to a large number which exceeds the number
of cycles in the data set, and everythiug will be processed.
(Default values of 1 and 1,000,000 result for I1 = 12 = 0.)

Special Filter Input: NWTT, NWTC, LAGT, (WT(Il), I=1,
NWTT), WC(I), I=NWTC) (Free Format)

These are read from cards if TIMCON = -5. If TIMECON = -2,
-3, -4, -6, -7,... they are read from a file on unit 8. If
TIMCON > -2, this input is not expected. (See TIMCON
above.)

NWTT, NWTC: No. of temperature, conductivity, filter
weights.
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LAGT: No. of cycles to lag iemperature relative to pres-
sure and conductivity. (The lag might be built into fil-
ter, in which case LAGT = 0.)

WT, WC: Temperature, conductivity filter weights.

Examples of Input Controls

Example 1: Three input files, each containing a downcast
and an upcast between about 8 m and 2000 m depth. Only
downcasts are to be processed. WHOI (Fofonof, et al.,1974)
temperature deconvolution is to be used--time constant is
100 ms, sampling interval is 32 ms. Output pressure reso-
lution is to be 1 dbar. Output variables are to be: P, T,
S, o0t, N. Salinity to be computed by practical salinity
scale '78.

Card 1: THIS IS EXAMPLE 1.

Card 2: 10,1,1000,3,3

Card 3: 0,1,1,0,1,1,0,1,0,0,0,0
Card 4: FILE1

Card 5: FILE2

Card 6: FILES3

Card 7: 1,1,1,3.125,0

Card 8: 10,2000,1,1,0

Cards 7 and 8 are repeated for Files 2 and 3.

Example 2: One input file containing a continuous record
of two downcasts and two upcasts (i.e., one i.strument
deployment). The instrument was ir the water for one hour
before the first downcast began and again followirng the
final upcast. Thus, the first usable data scan is about
no. 112,000, The four profiles took about one hour so the
last usable scan was around 250,000. Temperature deconvo-
lution filters are to be read from unit 8; a 1.01 conduc-
is to be made; salinity is to be computed by Bennet-
Dauphinee algorithms. Data are to be subsampled at 50 cm.
Both upcasts and downcasts are to be saved, between 100
and 400 dbar.

Card 1: THIS IS EXAMPLE 2.

Card 2: 5,1,1000,2,0 (input assumed on unit 4)
Card 3: 0,1,1,0,1,1,0,1,0,0,0,0

Card 4: 1,1,1.,01,-3,1

Card 5: 100,400,2,112000, 250000

Example 3: One input file containing 500 downcasts and up-
casts between about 90 and 210 dbar ("yo-yo" cast). Data
are to be processed as in example 1, saving downcasts at
1 dbar resolution. Prior examination of the data reveals
that downcasts 201-208 (scans 1.2 x 106 - 1.248 x 106}




extend only to 190 dbar: three sets of pressure limits are
thus required, to recover the maximum amount of data.

Card 1: THIS IS EXAMPLE 3.

Card 2: 10,1,1000,3,0

Card 3: 0,1,1,0,1,1,0,1,0,0,0,0
Card 4: 1,3,1,3.125,0

Card 5: 95,205,2,1,1200000

Card 6: 95,185,2,1200000,1248000

Card 7: 95,205,2,1248000,4000000

Example 4: Input file consists of three downcast-upcast
pairs. For diagnostic purposes, it is necessary to process
downcast data at original resolution (i.e., no pressure
sorting). Output variables are to be: time, pressure, tem-
perature, conductivity and salinity. Pressure limits are
10 to 500 dbar. Special filters for temperature and con-
ductivity are to be supplied on cards.

Card 1: THIS IS EXAMPLE 4.

Card 2: 0,0,1000,3,0

Card 3: i,1,1,1,1,0,0,0,0,0,0,0

Card 4: 1,1,1,-5,0

Card 5: 10,500,0,1,0

Card 6: 5,5,0,.1,.2,.4,.2,.1,.0625,.125,.625
Card 7; .125,.0625

These are representative examples of how CTDFRG may be
used. Many other combinations are possible. Some experimenta-
tion may be necessary for unusual requirements.
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s CATA WP oUA B oudCoF /100208 slve s
2¢ CAT, ISwste
27 CATA PDIF L IDIFCOLF 2:8540200 2
28 ¢
29 C ssesss INPUT CARD 1: PRINTOUT IOENTIFICATION, UP YO A8 CHARS.
0 [ 4 CAx BE Ay INING -~ EVEN BLANK CARD,
31 4
32 SEADIS,1020,END2999) IRUN
33 1620 FCARATISAG D
b1} SRITE 15,1021 IRUN B
3 1021 FCRRATAINE 4° CYD PROCESSING RUNZT *R467/)
16 c
3? C
i 4
l; C oesses INPUT CARD 23 NyLN,NUNAX ,KCHOP \NINF L
8 4
a1l 4 N SUBSAMPLING INTERVAL FOR PRESSURE SORTING.
82 ¢ INTEGER MILTIPLES OF o1 D8, T.E. N220 RESULTS
a3 g IN OATA EVERY 2 DB. N0 RESULTS IN NO SORTING. K
.
as 4 LNg SHARPNES FACTOR FOR DECINATION FILTER.
L1} (4 THES 15 M INTEGER EQUAL V0 1 OR GREATER,
.7 t TV DEVERNINES THE #Qe OF WEIGHTS AND THUS
ag ‘c: ~ TME SMARPNESS OF THE DECENATION FILTER,
1]
50 ¢ NUNARS MAX NO, OF CYCLES IN OUTPUT SEGMENTS. 1
13 ] GAS A RULE, THIS SHOULD BEC ABOUT 1000.0
52 [ 4 -
53 < KCHOP=1s PROCESS ML DATA; NO PRESSURE SORTING .
(1) t OR SUBSANpLING, PRESSURE LINITS ARE
ss < NOT APPL XD
56 [ 4
57 [4 ACHOP=2: OUTPUY UPCASTS AND DOWNCASTS: v
117 4 PRESSURE SORT AND SUBS W™L: By K. 3
59 4 :
62 [ 4 NCHOP=3: SANE AS 2 DNY OUIPUT ONLY DOUNCASSS, A
N [ 3
ti < KCHOP 282 SANE AS 2 BUT PROCESS LY UPCASTS. - -
. 4 B
[ [ 4 NINFIL: NO, OF 10D Flpgnantgs T0 8§ SUPPLIED.
s [ 4 3F NINFLLz0, ONE T6PUT FILE IS ASSURED ON
(13 4 UNTT q¢ OTHEMIISE, SUPPLIEG NANES ARE ASS SSNED
. [4 PYMARICALLY TO UNET & BY SR JUSET, TNIS mAY .
(1] [ 4 WOT JORK ON ALL WACMHINES, ;
(1) (4 ’
e AEADAS L 0D0END VNN LN, NMA R o ACHOP NINFIL :
n 10C0 soRmated
12 SRRLTE 16,6000 LR HUNAR X CHOP .
k2 ] NCHOP § SKCHOP !
Ty 7,0C0 FCRRATEINGON3 08,00 %ANS®, 15,0, Nunaa=", .
n c €IS, 1Xe NEHOPS® 018D :
n € ete0ee INPUT CARD 331 OUTPUT 'nl’altt l(l..tcl"l. [ snxn [ 4
70 [4 12 INTEGERS 13 FOR YEL, O FOR N
LA ¢ IOICATING VARTABLES to n wmn. Faon
20 [ tHg pOLLOu IS L1ST,
) 9 [
L

P T .
' -

— - . " Al
L[ R ;
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R e

i

]
-
o
-

- 139
180

15
188

| g
z

7
2t

c TINE o PRESS URE , SENP gRATURE, CONOUCTEIVITY,
[ SALINITV,CIGNA-T, SI6MA, B~V FREQUENCY,
[4 SOUND SPEED, TRUE DEPIN, POTENTIAL
4 TENPEM WRELOIENTIAL DENSITY,
[
SEADIS 100 END=9990¢INDITD 131,020
[
«20
60 1) 131,20
IFEINDE1).£0.0960 10 3]
dsJd el
PUsLysJIZLABELELY
11 convInuE
MINDzJ
[ 4
MRITEG6 60050

60CS FORNAT I/ 232, VARIABLES REQUESTED®)
MRITE16,00060 8PS EY IND (K 2] oJ)
6006 FORMATI()1N,30046,3X0))

000006 INPUT FILENANE CARDS (FOMNAT Q46)
ONE CaRD FOR gACH INPUT FILENANE OF UP TO

20 CHARACTERS CINCLUDING o) IF NINFILID,
N0 CAROS apf EXPECTED.

OO A

£0 993 I33,¢
93 IFERIID *
IFAAINFLIL .EQ.O) 60 YO 990
CO 993 IZ1,MINFIL
11261-0)00 ¢}
12:=113
951 READ(S3001+END=999) CIFESI NI 0TX10412)
100) FORRATINAG?
9¢0 COATINUE

INE FOLLOWING GROUP OF CARDS, THE DATA SET
TCARD AND PRES SURE LINLY CARDS, 1S REPEATED
FOR EACH SoPUT DATA SET 10 8C PROCESSED,

000000 INPUT DATA SEY CARD: WRSER (NPLINS,CFTIR,TINCON,ISAL

MSER SEQUENCE N0, OF INPUT DATA SET TO BE PROCESSED.
arLINS NOo OF PRESSURE LINIT CARDE FOR THIS DATA SET.
CFIR CONDUCTIVITY CELL FACTOR (DEFAULTZ)L,)

1InCON 67 Os  TEMPERATURE TINE CONSTANT/SANPLING TINE INTERVAL,
WHOL TEWPERATURE DECONVOLUTION.

S 0s w0 FILTERS Gn TEWP OR COND.

s =38 USE FILVERS FOR PREVIOUS paTA SET. INOT
PERNISSIBLE On FIRST DATA SEV.)

S =53 READ SPECIAL FILTERS FROM CARDS FOLLOWING
PRESSURE LINIT CARDLS ).

ELSES READ SPECIAM, FILTIER CARD INASES FROM UNLT 8,
I TY 1Y z 03 ‘snt!u!tv QNPUTED Tau PISTS8.

BOAAAAOOANAATANOANMOAOAMNAARNMNADL

s 1 SALINITY CONPUTED Jak SEMIET ~DAUPHINEE.
15 READIS, loon.tn.nouusl:u.mus.cvn.uacu.lsn
usaLs2
IF cisAL.nt.0MmSALS]}

[ 1Y

vc=)

(TR

[T %3]

uledzl.

[ J43 R X

IFILE=2

IFAVINCON,LY.00) JFILYZN
JFAIINCONLTe~3e9)IFILTSS
1FSARSITINCOND LS. 0010IF L1

JIWFILYEE
W ABSITINCONGS DAY IV IUF R TS

- SR e —=




1eS c
166 IFICFIRL T 03 0CF IR0, .
167 < -
168 SRETE 6,60 50 JNNSER NPL INS ,CPTR
169 6030 FoanAve//" SERIES SEQUENCE WO. “sI8y 7~ .
170 ® °; MO, OF PRESSURE LINLTS =7eJ0//
1%} o ¢ CONDUCTIVITY :ELL FACTOR = ®,612:.462/)
112 <
173 € vssoon PRESSUREICYCLE LINIT CARDISSH
178 ¢
18 3 T PO PROT ELY AP I3 T T ’
176 [
mn ¢ P10P #R0T T ARE UPPER/LOUER PRESSURE LINETS TO 8¢ -
178 (3 APPLIED T0 SNPUT OATA CYCLES BETMEEN
179 ¢ CYCLES 11 MDD 12, EACH SEQUENCE OF .
180 (4 CYCLES SPANNING TNIS PRESSURE
101 4 INVERVAL I35 WADE INTO AN OUTPUT DATA
182 4 SET OR PRQFILE. IPRESSURE LINITS
:n : ARE IRRELEVANTY FOR xCHOP=3,)
"
188 c pELTAP 15 A SLOP PACTOR (USUALLY ABOUT 2 DB)
186 c UNICH IS CWLOYED YO PRIVENT SNALL PRESSURE pLUC-
107 c TUATEguS Fron TRIPPING UP THE PRESSURE LINTTY
188 € L083¢c, ‘! DISURES THAT A DOWNCAST WAS ENDED
u; c GEFORE THE SUBSEOUENT UPCAST IS RgcOgNiZe0, CTC.
19 ¢
n 5 11,12 THERE 315 & GLOBAL CYCLE JIMDEXN, $SAY IEs WNICH
192 ¢ 3S SET Y0 3 AT TWE BEGINNING OF AN INPUT DATA
193 4 SEVe 1V IS INCRENENTED FOR CACM CYCLE ENCOUNVERLO
194 c NWITHIN THE DATA SCT. daN INPUT DATA SEV TYPICALLY
195 < SPANS MOBE THAN ONE SESMENT AND OCCASIONALLY
1% ¢ MORE THAN ONE FILES) INE FIRST PROFILE
197 c SYARY, OEFINED Y PTOP, 3 NOT SOUGHT
198 ¢ uNrIL JE IS GE I1. AFTER EACH PROFILE
199 c 1S COMPLEVED, IF 3E IS GE 32, THE WEgY PRESSURE
200 c LINIT CAR) 1S INVOKEDe WHEN THE CARDS ARE EN-
203 c WAUSTED OR ENPUY DATA SEV ENDS, THE WNgxT
202 c OATA SEY CAMD IS READ. IF THE ENTIRE IWPUS
203 3 0ATA SET 1S V0 BE SCANNED, SEV 31=12:0.
208 3
208 c
206 13:1
207 €O 30 L=y, NPLINS
200 READIS 10000 4PL o133 3e220 30,0 1PLINGT,320,321,2)
2ce IFCIPLINGL BT 0eLE.0IPLINGS JY03Y .
210 IFGIPLINC243E0oLELOFTPLENE2 2102000000
211 <
212 BRITE 16,60 10INASER,IPL AT BT 0,021,300 JPLENAT 110 ,151,2)
213 010 rounux.'suus'.u.u.':'.|:.anorz-.n.n.u.-;-.h.'non-.
218 & F5,0,°3%: 3%, "0OELTAPZ®,
1S CFSe0e% 3% 3R, CYCLEL=%17,%%3X°CYCLEZ=®,IT)
216 c
211 11:11e¢)
218 30 CONTINUE .
210 4
220 IFCEFILT EQ.0AND ISU.EQ 1) 80 TO oS
223 60 1O $23522¢2301000,3FILY .
222 c
223 c W0l FILTER GENERATION SECTION .
226 [
228 H AT AR S ITTE4 33
226 CALL GZNUNFENKTT TINCON N T) e
221 ¢ .
229 WRITE(6,60TSINUTT TINCON ) -
229 6075 FORNATE/® ¥OODS HOLE OECONVOLU TION CHMOSEN®// M
230 ® % NO. OF WEISKTS = *,18,
281 o JINE cOMSTANT T *,6)1.847)
232 ¢
233 RIZINNTTe1 )s2
F31) pCny
238 andicznuey
23 0O 26 §=3,MTC
F¥3 26 WCElizaa/nNTe
23 c
[ 230 60 10 23 e
' 200 c .
z-; € SPECIAL FILTER INPUT SECTION .
28 4 *
243 23 WRITE 00,2310)3UF 1LY
200 23510 FCANAYE//® SUPPLIED TERPEMANRE, CONDUCTIVITY ¢ILTCRS® N
::: c o /° %0 B owEAD on WIT* W70 i
207 C osoone SPECIAL FILTIERS: NO. TERP MTS, NO. COND NTS, .
4




208 c TENP LAG, TENP yTS, COND WIS,
209 3
30 < THESE VALUES ARE READ FRON CARDS IF TIinCONz -8,
231 ¢ OTHERVEISE (Bele TINCONS~29=39 "8 , 64 g0 of
232 ¢ THEY aRC RgaD raon ung? 8. 3¢ tincdi st -1,
253 ¢ THIS READ STATENENY IS SKIPPED.
258 4
l 258 ACACIIUFIL T,0000,END=999D HUTT ,MyTC,LAGT, 4\ g8 0o 330, 0NTTD,
256 e LNCH 14 IT1,NVIC)
257 (4
258 SRITE (647602 INNTY NUTC,LAGT
2% 7601 FORNATEZ® N0 OF TENMPERATARL METENTS: O.Iul
260 ® % N0, OF CONDUCTIVITY WENMMNYSS °,33//
261 o ° TCAPERATURE LA6 = *,12,* OATA CYCLEL*H
282 ¢
. 263 ¢
268 PYCINNTTe3 972
268 nCZINMICe) D /2
. 266 NICHRZNTS 2-)
. 267 MECHEZNCO2 -]
268 IFCNUTT.EQeNTCHK < AND NUTC EQ. NCCHND GO TO 21
269 (4
2% SRITE §642800)
an 2000 FORRATE//° MO, OF WEIGHTS NUBT BC Opp. TRY AGAIN.*//)
72 si100
213 4
2n € CREAIE PRESSURE SNOOTHING FILIER,
278 ¢
. 2»n i1 WRITE(6,2100)
21 21C0 FoanA11/° PRESSURE SMOOTHING FILTERS)
270 4
2% CALL GENFLTING JA o JB o JC,F JuP)
200 4
281 AP =2emP~)
282 SURP 0.
203 sunc=0.
- 208 SLATZ0.
{ 208s o 2% 151.MNTP
206 25 SUMPZSUNPeWPI])
i an 00 27 3=1,MTY
200 7 SUNTzSUNTeuTeI)
209 00 28 1:z3,MNTC
2% 26 SUNCSSUNCeyCIID
298 4
292 SRIVE1G,27000NUTP, SUNP,MUTT SURT,NuTC, SUNC
293 27C0 FORNATE/Z/® SUN OF *,13,° PRESSURE WEISMES = *o610.5¢//
29 . ® Sun OF o, 03, TERPERATURE WELI NS = *9811.5//
298 o % gum oF *,13,° CONDUCTIVIVY wCISNTS = ¢,6li.8//)
2% 4
297 3 eessee PROCES ONL DATA $ETV. oosme
2% 'Y
: 299 1C€0 CapL ACCESSiN,N) .
' 300 18uz2
i 303 <
. 502 <
3] 60 10 31§
308 c
| 308 299 uRllE 46,0000)
306 0000 FORMATIIX o *000END OF JOBO®S*)
307 Sigr
300 [4
309 95 NRISE 06 ,9500)
30 9SCO FORNATE//® PREVIOUS FILYER SPECIFIED On INIVIAL PASS.®
m ®  * INCONSISTENT.*//)
X nz 31 4
s <
ne (1Y)
[ . dPAT,S PFOUCTAPRED.ACCESS
U 17
- L . L e e oy - " B . o etnas - Aikakahs




ProUOTPRED 0. CCESS
3 CONPILERID JAGZ ) T Tttt T T
: c Sﬂllﬂ‘lllt ACCESSINILND
[} CONRON suNA T/ANTND LTND 1200, KCHDP JWPLINS,PLE3,3000,3PLINE2,1000, ¢
S CuunAl, 1PN EVI200,JE0LY
® CONNGN JROOCF 7FDOCRIGDY -
7 CONNON/RDOCIZIDOCRIND) Tt o T 1
] CORNBN /RDDCAZADOCRIL00Y )
] CORNON 2 WNDR 2 Li MU NBY JIBY JNFN JIFY oM TN, NAN o JPUE 200 -
10 CONNON 7 RNDR 7 LRNA,NOR NIOR ,%:TR
n CORNON AJDOCF/FDOCUISE) ZUDACT /ID0CHLADY 2\ DOCA,ADOCH (100 ) -
x; CONRON /7 WDATA 7 WNI100100 ‘
H P e -
18 [ .
18 CORNON ¢ DJIAGS / l“l.ﬂ“I..ﬂl.ﬂl.ﬂl’.ﬂh.llr JINST JuST -
16 DAYA NNNR,NNNG, NNIP, NNF o NNE NN A21000,3000, 13,80 ,00, 78/
17 DATA NFU TN NAN/80400,100/
: Y ] [4
; 19 CInENsSION uuonl.u!unm HAECOUTI0,200) REOUT § 200 .
: 20 CInEnsion @020) SWRECEIN?
21 OATA Ja J8 JC/2,1,3/
a2 L0 ICAL JEOLV
23 NCHOP JRTHOP
28 100Cut5133
25 TEtnoE gol BLNZD oo o o T
26 1F IXCHOP 9 £,1060 10 300
27 [ 3] .
28 o =2
29 30C  ConlINUE o
30 100C4 10
33 Na7230
32 1coCHing=D -
313 IFQNNB K NE NNBUPHINOCU IS =0
38 100CVISIZIDOCHIS) 0}
38 JPA=2 -y
36 Jh2X20
37 IF (In048) . EQ.0)60 TO 325~ 7 : ..
30 €O 128 Ix=3,0
39 326 IFCINDAIND NEOVUN2XSIN2N @)
a0 32% coniINuE
8 ez
.2 LuzNIND K
[} ] TF NI NAXLG T HNNY INURAN NN Y o ’
(1} Co 301 Jsp,L¥
(1) IPUEJISIPUSETIY)
a 303 Contvinug
[ 2} INI¥=} ..
(1] ISy
(1] Ir el Todd sy - oot :
s0 JEOLU= JFALSE. .e
1 1€3 60 10 (1,23, 18y
$2 C SIRALIGHT~THROUGH noc:ssuc stCrIon
$3 3 catl & TRECI390,Q,IV0) T
(1] nuDzJuDe2~-3 '
111 C CERIyC OPY ION oo e
$é 70 JFAIEOLUPRETURN :
37 CALL DERIVEIQ INIT) !
S8 ngizo -v !
£ 1] $0 Mushue} N i
.0 140= INy=100LY . i ?
[ 3] Co 1 41V -
.2 1931400
'] TRCT ) FILEC T -
Y IF INNCEQeNUNAXeL) GO Tg 98
(1) 60 10 12
1] C CCCInAIION SECTION
o7 C €CT FIRST RECORD
(1] [4 Ju0=3s uP PROFILE IUDzs DOwn PROFILE ' .
(1) 2 CALL SETRECIS90,4q, 1VD)
10 AU0z1UDe2-3
1 € €V FIRSTY INTERVAL
12 psglJrx)d
73 IPzPOl0 %S “
76 tr1:210 k
78 190 =3P ] L NONORUD !
16 192-1P0L N MORUD ..
17 ezl
7 =1 .
A/ RzLNON
(] ] KUT=20N-}
(1} 16 4n.EG.10 6O TO 72 .
2 l".ot.-.’."o‘.’-l..t.ol"'. 0 Y0 72

18 r
/




~rs

I
I
|
[

Bt ¢ Boadiiniio. 4
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3
[ 1]

(1)
(1)
[}
$0
s1
22
93

"
%
[ 2
L1}
L 1)
100
101

103
106
108
106
107
108
109
110

12
113
118
118
11¢
n?
110
119
120
12y
122
123
126
128
126
127
128
129
130
13
132
133
138
138
136
13
138
139
3180
i8]
182
182
168
168
186
187
168
180
150
151
192
153
156
158
156
157
158
189
160
18}
162
103

108
111}

FO3le/n
sRITEG6,9311)

93131 §ORNATC/® OECINATION FILTER®/)
CALL GEMFLIINGJIadpoJCoFONN D
WRITELS 478080

70C1 FORRATII/)

MPREVZN
LAPREVZLN
€0 ¢ 2
€ CEV MWEaT RECORD

75 CALL GELIRECIS90,Q,100)
Kup :JuDe2-~3

13 PQiuPx)
1IP=p0i0e%eS

C CHECK FOR P-REVERSAL

12 IF4U3P-1PPIskuUD.LT.0) 6O T0 7S
| (231 4

C CHECK FOR P OUT OF INTERVAL

JFLLIP-1P19oKUD.LE.O) 60 1O 75
IF4IIP-IP2)0RUD.GE.O) 60 10 &0
C LOAD GECORD INTg FILTER ARRAY

JPZ(1P-1P 1 dekUD
IC14JIPIZICT Ul )
€0 J:’..

76 GECOUT(JoJPIZRECOUT (4, JP) *Q W)
RECOUTIL,JPISRECOUTIL,JP) Q1)
€0 10 1S

€ COWMPLETE AVERAGING

€0 DO 65 K=K, T
NCTZICT IR
IFIKCT. NE. Q) 60 TO 36l
KN THOL KNTHOL @)
ENT2:KNT2¢)
00 163 J=3¢0
1¢3 GECOUTLJK p=SAVRECIJ)
RECCUTEIRI=SAVRECE))D
(0 70 oS
1¢1 CONVINUE
IFIMNT2.6T 1 )URITE 16,3901 XNT2 PO
398) FCANATCIX s °GAP OF° 75,15, °AT P=*,612.6)
wN72:0
€0 63 Jz3,&
RECOUTg JoX JZRECOLT SJ N I/NCY
6! SAVRECEJSIZSRECOUTEJ KD
REC OUTE g MIZRECOUT I MD/KCT
SAYREC (1) =RECOUT L ,0)
65 CONFINUE
€ IF NO FILVER, SKIP
IFIn.EQ.1) GO TO 61}
C CONVQ ¥E FIL 3ER
wSUn=Q.
«C 7120
0C 6% J=3,8
68 RCuGuUTEJI=O.
RexourelN=g.
0 66 K=, NuT
IFLICTIN).EQ.0) GO VO 66
NSUNZH SumoNIK)
«C¥zJCTey
CO 67 J=3¢0
€7 RENQUT IJD =REKOUT (JI*RECOUTIJ K DOMIND
REXQUY 1) REROUTIII*RECOUTIL K doyin)
€6 COnNTINUE
IFGJCT.€Q.0.0RJCT.EQ.NUTY €O TO &9
€O 68 J=3¢0
68 RENQUTILIZREXQUTISIZUSUN
REROUT(RIZREXOUTE)D/USUN
€C 10 o9
¢} B0 62 £3,0
€2 REXROUTEI)=RECOUT (Jy5)
REngUTEII=aECOUTIT 00
€9 CONTINUE
FLzFLOATIIPON/)0.
fEaouTi2Iz PO
€ RECORC noV¥ ComPLETE
€ CERIVg OPYION
CALL DERIVE (REXOUT INIT)
Ingi=g
€ 1040 170 OUTPUT ARRAY
81 hvshue)
ldg= -3 oLy
6o S1 Jz).l¥
1423404
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166
113
(1]
169
17
m
12
173
138
178
176
1
178
17
180
181
192
183
108

106
18?

180
190
111}
192
193
19
16S
196
197
198
199
200
201
202
203
206
208
2cé
207
208
209
210
211
2312
213
218
218
216
237
218
2,49
220
221
222
223
2
228
226
221
228
229
230
23
232
233
238
238
23
237
238
239
280
E1}]
262
203
2%
208
286
n?
F11]

[4
c

S) SuelJazRENOuTIY)

IF G e Lo iYNAR 1380 10 98
MESET ALL SUNS ARD CoumTERs
ag jP0:jPOMONLD

1P 3:1P0-L N eNORUD

IP2:1P QoL noNeRUD

RinuT-Ne}

[T LI T8

B0 4% uz) ,WNTRN

[T 2T ]

ICTenpzICT eun)

RECOUT 1, K ISRECOUTE] LUK )

€0 o3 433N
48 RgCOUT I, JzRECOUT IS un)

€C a6 )0

[TETIE L3

1IcTerndzg

RECOUT (1, kRS0,

00 &b J:=3,8
a6 RLCOUTIJ R,

[} IFeItayd nEiuan

1Fi100CUL.EQ.1060 18 300

60 10 73
§S Call SgYRECI®g,Q,1U0)

X0:ki002~-3
%6 10oCut13=0

00 NOAE STUFF HIRE oo
%7 CONTINUE

SHIFT Neoe2

IF4an2n.£0.0060 TO0 122

AWt 1ZND )

wBVF1 SJN2X

00 123 J=1.NuN)

ValJBVYF L) )=W (JBVF oL

«BVYFIzJByF JoLy

121 CORIVINUE
122 ContInueE

IF AN 6T JNUMAY pNU =NUNAX

M8 ¥ =NNBR

MFuz-NuFR

€0 10 ¢93,923,1V0
92 100CWI210=C

ID0CuINI=ID0CU N )

DO 982 10:=),8p

981 FDOCW+iQ)=FOOCR(I1Q)
10CCWE20ZT0OCRL2Y
100cuHi3)zT00CQE )
1p0cu (30)=JDOCRI3OD
100Cu¢110=100CREDND
100Cu(120=1D0CRI32)

€O 982 10=3enAW

9g: aDOCW(IQ)=ADOCR(1Q)

CaLL LRIV 4241F,0)

MRGUP=NNBY

60 10 188
3 100Cwe219=1

J00CuiIn=100Cyu 0y

CO 983 1G:=1,80

981 FOOCwt1Q)=FDUCR(1IQ)
10cCue20=T00CRE 2D
100Ccu¢31=100CRL 3D
1pGcwil0)=100CRE1 0D
100Cu ¢ 11)=100CR{2 )
100Cue 20 =100CREL 2D

CO v 10=1enAM

984 aDOCME1Q) SADOCRIIQ)

CALL 24R1T7¢3,1F,0)

AABUP = unB Y

I8¢ IFUNNTHOLoGYOINRITE €6 +6910 MNTNOL , N0V

6910 FORMATIIXN3S42X,*HOLES TN Dala REPLACED WITH PRECEDING®,

CIR,°RECORD In SEGMENE ° 21X, IS
whInOLz0

[ 1} bz}
ooCNt1 =0
SHIFT RECORD nue) 10 3
AUNAXLZNUNANOLY
€0 120 J=1l.iN
Vuldh VU gNURARLOY)

32¢ Corinuk
IFIIF.6T.1) GO 7O 90
60 T0 (70,000,1%¥

90 continug




209
250
51
282
25}
254
258
256
257
250
25¢
260
261

|
|
¥
1
I

i

[ S

& ey

0%

L1
00

AT, S PFeUOTNP RGO EETREC

3100Cue 1923

3100Cy3=)

alizg

€0 A0S In99=g,MNT
JICTeIK990S0

00 WS INez),8
GECOUTIING ,I%99)20
{4 ‘.'.t'.o"‘ 10 &7
60 10 97
silVgt0,9000) 1IF
FORNAT g/77° PROBLEN IN 2uR1T /)
siop

[$ 7]

PFOUDTWPREDI1D.EETREC
- ) CCAPILERIDIAGED)D
2 ¢ SUBROUTINE GETRECE9,0,3V00
3
L] CINENSION Qq20)
- 1 CONMON/ WA TZNIND (IND 200 o XNCHOP (NPLINS PLI3,3000,1PLIN12,1000,
.- [ o WENAX, IPNSETI200,IEOLU N BER
? CONMONZCAL IB /1P ¢ T oMCoLAG TouWPE 600 o8 T16 07, 4CU 60 ) ,POIF,
) [ ® TOIF ,COIF,cF TR
9 CCNNON/RHD /LR (MR NORoNNB R, MAF R HFR NIR N AR, IPRE20)
10 CONPON /RDATAZ VRis, 11000
.- 11 CONRON /8D OCF /F DOCREADD
12 CORNON sRDOCTI/IDOCR (D)
i 13 CONNON/RDOCAZADOCRILDD)
- 18 CONNON /DIAGS/NSGR (NSCY JHNNR MNNY o NNIP NNF 003 o NNA LIRS T, TUST
1S CATA NNNR (NNIP, NNF (NNE ,NNAZ 3000, 20,80,00,300/
16 CATA TSN/179dNgJdPoJT 3JC/1 020300/
17 0A3s 11uw/ e/
| 18 CaTA ISEV,INEXT/343/
19 LO0GIcal lgCLL
20 GO TO €6y Ty ISEY
21 [ CCntIngE
22 1pocRe} =0
23 11T:RTeLAGT
F1 ] 11=pC
; 25 IFCILT.6T.NCHI 1Y
‘; 26 IFANP.GYIAPL I P
;. B 27 anyz2eni-}
28 FRCz200Cc ~)
. 29 PAPz20NP-]
¢ 30 15€1:2
! 31 IRST=2e13~1
l 32 7 CONTINUE
! 33 [4
; 34 C INJTIALIZE
38 4

——— ———rm——.
28
-0

E-4-3 42134

(%
"
-

T T W e —t wa "’*‘.?",k

78¢C

T8:
781

L)
702

€0 10 43,2184

[$1'R1Y

CALL JUSEY

AMSERL=N]) §¢])

IF (NRSER) LEQ.MNSERIGO TO 781
CALL 25EADIIIV,IF,D)

IFIIF. £Q.1060 TO 782
IF4I00CRIL D .EQ01INIDISNTID e}
€ 10 780

CaLL TusEs

€@ 70 70

CONTINUE

JDOCRIEIZD

1842

E=3)-)

1CPF=0

iz}

6o fc $

nsu=1

JEz3E-)




108
109
110
111
112
1?2
118
118
116
117
1
119
120
123
122
123
120
128
126
127
128
129
110
[ B}
132
133
138
135
136
[ R R
138

[

[4

- -
- o 0
N

el 2

192

191
19¢C

22

2000

18l

caLL JuSET
ConTINUE
MNNRECNNNR

1£31€°)

I8Lz0q1Ee13-201CPF )/ 10000 )
1F1I0L.E0. 10013060 10 140

IF ¢100CRE 1D, EqQ.2060 10 20
1Felpt ). g0.~2060 TO 133
IRSIz2e13-1

IFE51.E£Q.1)60 TO 333
J6EG=NGe])

MRST-NReJRST-)

wsg

€O 131 1=1BEG NRST

dadel

€0 3 32 11=1.LR

YRIII Iz VREIL, D

Coy VINUE

CONT INUE

Call ZREADCTIV,IF,0!

3F43F.Ecs1080 T0 783

MRSTyReIRS 1=}

JINZINEXT -}

1F 1IN EQ.D)JINZ)
IFIIE.LTIPLINGEYJINDIGO TO 190
IRSTIPZJRSTeIPLInE1 o0 0]

“dzd

Co 191 J=IRST, MRST

wdZJd®d

Flzu}

«Pi:zJe)

JuN iz Jd-y

IF(IBLY EQe~1eANDJN] LE IRSTP 26O TO 191
DAFP=ABSIYRE2,J)-YRI2 N1 DD
CIFIZABSIVREZ JI-¥RE3,an1 DD
CIFC-ABSIVR(S ,JI-VRIA, M1 D)
CIFPPZABSIVRIZ, JP]1)-VYR (2,40 1))
CIFIE=ABS (VRIS P -VvRIZ,an 1M}
CIF(CSABSIVRIA,UPLI-YRIa,JNIN)
156CIFP.LY . POLIF,ORPDIF.LE, 0060 TO 192
IFIOLIFPP,GEL IPOIFIIGO TO 192
hﬂlli't-sl‘!luﬂnnJJol'ﬁ‘llcli‘Z:J' yRi2,9m1)
FORMAT (1Ko SEG®+1Xe15,1%,°CYCLES, g.ll.!b.ll.'lo-l.ll-

L REPLACED BY *,3%,F10.3,T132,°8°%)

Rz JIZVRIZ, UMD

IFAOIF T T oTOIF ) ReTOIF.LE. QNGO TO 393
IFIpIFTY.3E44TDIF) )60 TO 193

MRITE 16,61 92)NBR I IPRIS I WRT I oJ I VRIS, JN)D
YRE3,JISyRII,INN)D

IFICIFC LT COIF OR COIF.LE.OIGO TO 39}

15 (0IFCC, GE,4cOIF 210 TO 191

NRITE(G, 6192INBRGJISLIPR(N ), W1 qsd)VRIN VLD
YR(u,JI-VREIS JNL)D

CONT INUE

CoNTINUE

IF(I00CR(T 3.EGQ. 1 INI01=N10 L]

1F (NReL T« 1G00VICPF=1000 -NReICPF

1EE-12

IFIIBLLEQe~y ) JEECIY¢IRST~]

ANNRIZNR

LTS3 1N

IF41F.€0.0060 10 360

IFi3Fe6T.1060 70 22

€0 10 &

CONJINUE

MRITE46,900003F

FORMATS 1K, *000ERROR IN ZREAD, IF=°,11,%¢se®)
siop

CONTINUE

C CCNVOLVE FILTERS W1Tw DATA

[

12

CO 13 Jzh b

QtJi:=0,

CLIIZVREIUN,IEE?

€0 12 123.0mT
IT-1EC-NTeloLabY
Ce39z0¢3povR ST BTIOUTITD
£C 13 I=zgonC

ICzJEE-mCe]

22




139
1e0
143

(L2}
188
1a8
186
187
117 )
189
1%0
151
152
183
156
158
156

158
159
160
1e)
162
163
160
18
166
167
168
169
170
m
112
173
178
115
178
1117
178
179
180
181
182
18)
18
188
106
1Y
188
109
19¢C
191
192
193
198
198
196
197
198
199
200
201
202
203
208
205
206
207
208
209
210
21
12
213
214
218
216

— s

218
219
220
221

13

14

(o I . N N .

cIndzgladeyRIIC,ICIONCITD
CONTINUE

€0 18 1jommp

IPSLEEY)-Np

Ce29z00 202 VRCIPIPIOWP L)
CONTINUE

LY NANUFACTURERS CELL CORRECTION akp CFIR
CALL NBCCC1042),013),Q00),CFIR)

JEEZIEE )

C KCHOP:-):ALL DATA, KCHOP=23UP aNg DONN CAST
€ NCHOF=3 DOWN CASY OMLY KCHOP =8 sUP CAST ONLY

3
1

C EN

4

20¢C
20

032

a5
1¢c0

La R als)
w
~
-t

€ SEA
11s
180

144
182

$ul

AR AN

nue

(al

cet

anAn

111

€r0

(2 Xa N ol

112
113

€0 10 419,100,100,100) ,KCHOP

IFLINEXT.6T.NPLINSI60 TO 200
JEXZIPLING 3 INEXT)
JENEXTTIPLING2, INEXT )
WeIE.LT.1EN60 10 2
IFAJELLT.IENEC 7060 YO 25
INEXTZInEXT )

60 10 19

OF LU OR FILE

InEntzy

1w =}

I1SET=)

12 0LU=Z . TRUE.

MJ0MPIZNID}*)

IFCIDOCRE1).EQ.1INIDIPIZNID]
IFANNSERNENIDIPIIVRITELG s M3I2INIDIP) (NNSER

FORMAY(Z// 31X ,*CONGRA TULATION TURKEY?f! YO HAVE TRIED TG PROCESS
€ SERIES®,I13,°INSTEAD OF SERIES +,13,1X/% CHECK PRESSURE LINJVS®///)

RETURNS
RETuRN

FzQtJP)
60 TO ¢1304130,110,322)0 054
uP P-LINITS

FIT:zPL¢e 1)

IFqPIToLE.Co pPITZAINTIP L o}
P2I-PiI®LI3 1}

PIB=PL(2, 1)
1IF(PIALLE.OIPLIB=99000.
P20:-P1B-pLI3,))

IE1ZIPLING D))
TENEX Tz IPLINGE2,))

In€Ex 12

IFVIE. LY. 1E0060 10 2

RCH FoR FIRSY PROFILE START
€0 YO §3100,180,18042410,XCHOP
IFIP.LT.P;7)60 TO 317
€0 7O €191418 1014241010, RCHOP
IFLP.GT1.PIRIGO TG 118
€0 10 2

P FOLLUING RUBBISH IF PLIN EMMAUSTED

IFIIE.LT,1€)60 10 2

GO 10 C303,127,210,0110),K5y

CK FOR P INSIDE LINITS

1FLP.GTV.P168) 60 TO 113
IFIPLEPLITY GO TO 112
€C To 41386,115),5u0

of PROF ILE

RSy

60 TO $151,151,241510,KCHOP
#Su:-3 '

60 30 §1519151,1515209,KCHOP

23

ek el e e,




222 151 Comilmut {
223 JCOLUS.FALSE, ' -
228 JFOIE, GELTPLINI2,NPLINSDIEO TO 20
228 1FCI00CRE 1 1.EQ.0060 V0 20

226 IF(IELELTENEXT IGO0 TO 1206

227 IFUINEXT «GTNPLINS )60 TO 1206
220 C INCRENENY PLINS

229 FLIZPLL L, T0EXT) -
230 PIBSPLIZINEXT)

25 P2VPI TOPL I3, INEXT)

232 FZBzP10~PL (3, INEXT)

233 1€ “IPLINE Lo INEX YD

238 TENERT=ZIPL Int2,IMEXTD

238 INEAT=INg X Te) - T
23s 1284 CONTINUE

237 RETURN]

25 [4

2139 C At TCP

280 [4

243 317 usSy=2

282 1IFiP.LT.P27) 6O TO 2

293 p-2

2% Ksuz}

PLY 115 €0 VO §25,25,25,2),KcHOP

246 c

283 C AY B8O%ION

F11] c

269 118 uSw:3

250 IF (P.6T.P28) 60 ¥0O 2

251} 1wz}

252 asuz}

2%3 116 €0 10 425,2%5+2¢2%) ,KCHOP

258 4

255 End

oPRT .S PFeUOTSpPFRGO,.IVUSEY

PFOUCTAPRED 1D, TUS €T
1 CONPILERID IAG=S)
Fd SUBROUTINE TUSET
3 Conmron /IOFILE NINFIL,IFES¢ 200
L] CInEnSIcu LABLIS)
S CAVa 3FILE/D/
6 IFILEZIFILESY
? 1:qIFILE-)00 4}
[]
9

J11:1e3
IFCIFJLE.G V.NINFILI6GO YO 900
10 ENCODE 369 12oLABLILIFEB (JDd=1 11 D)
11 12 FORMATL®USE Qo o*v A6, o °*)
12 CalL ERTRANIGIFREE A 80 o *)
13 CaLL ERTRANTO,LABL)
18 WRITECE46000CIFEBLIJD U1 ,1130
15 60C0 FCRRATAIX, *FILE ASSIGNED® (i X,846)
16 RETLRN
17 9L0 IFIIFTLE.EQ.1) 6O T0 901
18 1518
19 1133113-¢
20 SRITE16,90CONIIFEBIN ) KT ,113)
23 90C0 §ORNATI//® PROGRAN TERNINATED BEFORE REACHING LINIT,®
22 e % ATV ENO OF INPUT FILE * a6
23 s10P
2¢ 9C2 WRITELS,900))
2% 90C) FCRMATE//® NO INPUT FILE NANES SUPPLIED.*//
26 . * IvpUT FILE ASSUMED ON WIT 8°//)
2? Ry TURN
2e (1Y)

APRT S PFOUDTAPRED «GENVNF

24

,,g‘;@, SR AT

———




.

— g

PFoUCTAPR DAL Vo SENNNE
1 SUBROUTINE SENUNFINNT TINCON.Y )
2 4
3 Coo Ayl = wOODS HOLE FILTER Sl2C ,
L] Cee VINCCN = TINE CONSTANT/SARPLING TINE InTERWAL OF InSTRUNENY
: coe W = WOODS KWOLE FILTER ARRAY nANE
[ 4
? DINENSION MeLD
[ ] Fayt=FLOAY ¢huT)
L) IFauT.£Q.0) RETURN
18 00 10 3133 ,meV
3 FzFLOaT (D) .
[ %4 dIISUar FUNTIOLLTINCONI L 2 ,6F -6 84rhuT el 0/
33 1 FNVISIFRNT®e2.-). )
1] 30 cOMTINLE
19 REJuRN
16 €End

PRY 5 PFeLOTNP GO LGENFLY

PF sUDTIOPRGD LI EENFLE

L& NI
W O OB LGN

-
r 4

AN O o g o o
O%my Pt

NN N NN M N
DO AP SR N -

-
-

CO00 00 3380000 000800004080800800 00000 0000000089008008 ¢ go000
C

C GENFLY 1S ESSENTIALLY GENERY FRON THE FESTSA PACKAGE.

€ CSEE: FAST AND EASY TInE SERIES ANALYSIS AV MCSU -
€CITED BY D. A. BROONS - AN NCSU INVERNAL REPORY)

- HALF-IOTH OF FILIER

oh = 1y} FOR onNE-SIDED FILVER FADING TO TNE RIGHT ,LEFS
FOR o SYMRETRICAL FILTER OF (2W-1) TERmS,
FOR LAG WINDOW APPLICATION, LARGESY TEAm=),
FOR Lob PASS FIL IER.

FOR NIGN PASS FILTER.

BARTLEIY TAPER

PARZEN TAPER

COSINEUTUREYD TAPER

LANC20S TAPER

5 LANCZOS SQUARLD TAPER

- -

£ -

BN ON

FILTER wElGHTSs ARE RETURNED IN SER

$8 046 E4 0080080009005 009000000008950000000808000380000000

OAOAANANN AP OANN

COMPILER(DTIAGS Y}
SUBROUVINE GENFLTItN,0A,u8,L, F,SER)
SRITES 6000066 NMeJAUBJC,F
6666 FORMAT(S GENFLT: M2 16, JUASY,I13,° 4B2%,1Q3,
. ¢ dCSY I3, F3',612.6)
DINENSION SERED)
F123.1815 269
Frzn
00 100 1:=1,M
Fiz1
LE4FI=1.0/F0
GO0 10080,50060,61,610,JC
€1 3 4u-,0000000)080,8D,63
3 IFLJC-8)68,60,085
€8 <EREINIC SINIPIGU) ZIPIey)
€0 10 70
5 SEREIIZ(STINIPIOUNZ(PIOUN)Og
€0 10 10
a0 SEREINZ1,~u
€0 10 70
¢0 SERLIIZSe ). eCOSIPTINNY N
€€ 10 1p
t0 IFAABSEUD-.505),52,52
$1 SERELFCJe-6o0US 9296, ,04050U003)
€0 10 70
£2 SERINIZ2.041.-ABS{UD o0
10 1§ 4F~.000000010100,100,71
13 IFIABSIPIetFE-1.00F)~,000010100,100,73
13 SERIIICSERITIOS INIPIOIFI=10 OF D2(IPIGIFL~1,00F)




32 100 Contlnut

3 103 IFCJ8)1 20,130,303

% 13 Swm:Sosinidd

(1) 00 108 1:2% - -7
(1} 1Ca SUNCSUNSSEM 1)

$7 cC 120 121,

(1] 110 NI RIIN/L2.05uN}
99 IFeJ0-10129,329,4120
60 120 statldz=~3Entl)

[ 3] 16414 0329,125,129

2 123 SEMAItzsERITdO .

.3 129 conlNuE

[ 1) 10 wQ:zdae2

(%} €0 l‘(lsﬂolioll.ﬂ.l.O.oJll
(1] 1% conTinut

(Y4 SETLAN

(1] 150 rF82:=M/s2

.9 O¢ 155 151482

0 ASSERLID

n 1jsn-ge}

12 SERI=SERUTTD

73 1¢5 SERCIIIX

T8 SLTURN

T8 180 EEz28R-]

16 (<] lll‘[(...’ﬂﬂ.‘l.‘!"l’.l=l.m.
n 69C0 FORRATEIS5,612.00

70 Co 185 IZM,14~)

79 11:im-]

[ 1] 145 SERITISSERITD

[ }] rulzn-1

[ }] Cc 181 151 4n0}

) 113nu=-§el

[ 1Y 181 SEQQRICERUITD

(1 ke TURN

[ 19 EnD

PAT,S PFOUCTaPFCDCERIVE

PFOUOTAPRGD (1) LERIVE

t CCMPILERIDIAGS3)D
2 SUBROUT INE DERIVELQ,INIT)
3 [4
. DInENSION Q1200 ,KN0020)
s COMMON /WHAT/NIND(INDI20)D
[ CenmoN /SAL INEZNS AL
7 CATA CFASKIP L eel/
[ ] LoSIcAL IOIV.lo'l.IOPﬂ.losv.XDD‘.IOSIS
9 [ 4
10 F2QU2)
11 =g
32 [ 1L] ]
13 GO 10 623,220 015K1P
e (4
15 @l w0
1 I1SKipP=2
1 te ) 1:z3,2¢
11} IFLINDUI).EQ.0p 60 TO )
19 1084721
20 KzKe)
21 YL
22 108y=13.£Q.8.0R. 108V}
23 l(s':‘loiﬂt’ooﬂolos'.
20 10D ¥=11.£0.10.0R. 00T
28 10!!:1l.to.ll.on.x.tn.l:.oa.xort»
26 16F0=01.£Q.02.0R, 10PD?
27 30816207 ,£0,6.0R.1.EQ T.0R. 108 16)
20 1 CONVINUE
29 4
30 KSu:e
1n 1F QILAST.LT.5INSUZ)
32 IFCILAST.EQ.S) NSy=2
33 1F830S16INSW=S




4
[ 36 1FI10SIGeAND.0ILAST.GELTID KSU=S
35 [
g: . 32 60 10 450051051080, 510.8SY
3 €1 6O 10 0501,512),084L
39 S22 CaLL BENDPNIP ,1,C,8)
: a0 60 10 513
+ 8 $32 Cabl PSSTEEP,T,CeS)
. *2 $33 01508
; 1 3 c
: (1] 60 10 150,50,52,53,52),0%¥
D (1 4 .
Y €2 CALL SIGNA IP,T,S,5167,516)
.. %) CledzS 16T
. T
1 5o
. :g 60 10 €50,50,50:53:0330,0Sy
3
52 S3 IFCIQSVICALL SOUNDETS.PeSV)
; s3 0198y
! ss 16410PTICALL POTENP 4P, T,S,TPOT)
b 55 0613z 1P07
s IFLI0POICALL SIGRALP ,TPOT .5 STGPOT, XX)
$7? C41402816P 0T
, 1) IFGIOBVICA LL BANUYAL UT P oS o610 1T (EN PR IGHT JEBVD
; se CealzEn
‘ .0 IFLI00TICALL TRUDEPIP,S16,In1y,0LP)
61 Ce1CH=DEP
.2 <
.3 SO CONTINUE
Py 3
: 1 €0 2 T:z1,MIND
‘ (1) KZKNDC1)
o7 2 aelzgind
. <
i 3] RETLRN
! 70 [4
.- n D
PRT,S PFeVOTNpFGD . NBCCC R
i
l. PFOUDTAPRGD (1) . ABCCC
1 CONPILERIDIAGES) oo
2 '3
i 3 SUBROUTINE NBCCC P,V,C,CF)
. ¢
I s € NECCC CORRECTS FOR TEWPERATURE aD PRESSURE EFFECTS ON CELL
' : € AMD APPLIES CALIBRATION CORRECTION, CF.
1 -
3 ] DATA ALPHA/Z6.SDE~g7 FR/GT.E0¢
’ c
) 10 CCFeCO(Ro~ALPHASIT=15.0 4P NSDIBN/FND
n 3
1z RETURN
l' 13 [T
.

APRT .S PFreOT8pRED LBENTPH

—

teedgens ..
T

prom—
|

pgea—




PFOUDTAPRED 43 ). BENDPK

PRI S PFeUCTNPEGD.PSSTE

PFOUCTAPRGDID. PSS T )

1 CONPILEIRIDIAGE YD

2 SUBROUSINE PSSTBIP T ,C,SAL)

3 € THFIS ROUVINE USES THE PRACTICAL SALINIIY Scalg S1978) .

L] C EQUATIONS T0 CONPUTE SALINITY FROW PRESSURE,

[ C VEMPPERATURE AND CONDUCTIVITY

[ € GJEEE JOURNAL (JAN 19800 ot

? [ :

[ ] [ 4 PL-PRESSURE (08) R

L] c TIZVERPERATURE (DEG8-C) ]
10 [4 CIZCONDUCTIVITY RNMNO/CND 1
11 (4 APZCONQUCTIVITY RAT 0. s -
12 (4 ;

13 € CCMPLTE CONDUCTIVITY RATIO

18 [ 4

1 AP=C/82.9108

16 [4 ’ '

ir ALPHZ (2.070C-50P =4, 3T0E-106P092,¢3,900C~}150P00).) ‘ i
10 € 78303,026E-201¢4,00600-007002,¢ ! 4
19 € 8.215C-10RP-3,107E~30RP01) :

0 <
23 C SLPIFIR,TPD IS THE FRACTIONNAL INREASE IN COND DVUE TO PRESS. BN

2 (4 :
23 SuTC0Z6,766097E~392.0056 0L 20141,200259( 087002, .
N0 € ~6:9698E ~70T003,41,0031E -9¢T0 0y, -4 I‘
28 [ 4
g; C INIS 38 t Ce3%,9,00/C135,1%,00 . ]
[4

20 ARTSAP 1S uTCOO (1o *ALPH ) F
29 4 - ;

4

e AR ANHON

L NN,

no

1rls

CONPILER (D IAGZD)

SUBROUTINE BENDPHIPE V] €2 SPPTY
AOUTINE USES THE BEMNETTIL 97600 AND OAUPKHINEEIL2OT6),

€ A 1I0NS 90 CONPUTE SALINITY FRON PRESSURE, TENPIR ITWEE,
A0D CONDBUCTIVITY,

PLIzPRESSURE 1IN DECTBARS c
ZTERPERATURE Iu DESREES CELSIVS

C13CONDUCT SUITY IN WNNg/CH

RPRINZCONDUCTIVITY RATIO

CONPUTE CONDUCTIVITY Rallo .
KPRIR=CI /82,908

CORRECTY RPRIN TO ZCRO0 PRESSURE
F2U00o006E~150P1-5.0008E~1000P)¢1.60830L-8)0P)/
$4030 369E=00T7)93,0706£-200T)¢ .0

RSIZRPRINZIL, oF)

CORRECT RST FOR TENPERQTURE CrrECYS AT ISPPT MNHERE
RIWSC 35,7,0/C 35,1%,0

RINSEEU) IS060E-90T1-7,20602E-TI0T12).3)099E-010T12,005294¢(-2)
0119,6765820
RS:-ASTI/RTY

CALCULATE SALINITY

ASP=1060-]) o323)10RS95,98620 PRS-10.6186%)0R5¢12,180020005420,0500)

10RS-.08 996

ASASRIZNSOIAS~J ol (08 Q2E-2~,06L-3071-0,L~30R3)0Y) .
¢ 01,250~ -2,9C-60T 1 0P })
SPPY RSP *RSRSN ]

RETuRN
End

e iR R T




by Goum PEN o

Mw’

J

30
31
2
33
34
35
36
N
38

SAL=40.0000-0+16920RRT 00,5025 ,385100R7

¢14, 09001 oART 001 .5-7,026 10RAT0 02, +2,. 7081 ORRT S0 2,5)
CLIT=19,0/11,¢10,01062¢¢T7-15.)00)0
€0.,0005-0.00560RRT000,.5-0.0066%2RT

~0.03750RRT9}.5°0. 063000 W02,
“0s0luasRRTOO2.8))

L N T N ]

AL TLRN
(X ]]

oPRI,S PFOUNTPEGD.SIGNA

PFOUOTAPREDILD . S160

1 SUBDROUTINE SIGMALP,T7,5,5167,816851P)

2 N39e=¥-3.98

3 S1GSIS=I-TN3IP0OTNINE0(203.0T0)/1303,5708T047,26)0)
8 $360=830150¢ c0T6T70618E-505-,289610E-3)¢.81007058)
) 1 ~e9304506326-)

[} AYZN00.qT8476-2-T0(,98105E-0-T0,100030-8))

T BUzT01,10030€-0-T0¢,8100C-6-T0.1047C-T))

[ SIET: SIGSIGe(S7500,132000¢0.~4TeBTeiS160-,132001)
() [ 4 IHIS 1S SIGMA-Y

10 $16.80°53160-2¢.

1n TIZaM 6e/1)eo)o03E~50P)

12 12:227.970¢20,.33-To¢.551-Te D04}
13 T321eE-q0P01105.5°70(9.,50-T¢§50-1.SE~4oP))
16 T8:,10516280¢307,3~10(2.72-0.0007)

19 1 ~1.E-00P8(132,8-101:,87-.02070))

11 1520.6-200516200516280988 ,5-,107-Pol],0E-8~.4E-50T1))
11 INUCJeE-908T1-T283-T00T78)

1] MFASElo-RRUSPIZESIGTe B0 o}

19 RHOSTP=) 7ALFA

20 SIGSIP=IAngSTp-1,.09] 000

21 c Trls 1S Sigm -STP

22 RLTLEN

23 EnD

PRT S PFOLQ TP 56D 50UND

PFoUOTOPRED ). SOUND

1} SUBROUTINE SOUND T, SALPRES SVELS

2 [4 wWEVISED paissunt ConvERSION JWHO

3 [ REFERENCE ~ WILSON, WoDeo 1940 EQuATION FOR THE SPEED OF

; < SCLAD In SEA waTER, JOUR., ACOUST. $SOC. AMER., 320130,13%87,
[

[ [ PRES: PRESSURE 1IN ODECIBARS FMON Sga SURFACE .

7 4 P2 10TAL PRESSURE IN NB/CHY ABSOLUTE .

[} 4 SAL = SALINITY IN PARTS pEp 1000 .

13 < 1 = TEWPER, TURE 1IN DEGRECS CELSIUS o

10 [ SCUND = SOUND VELOCITY IN ETERS PER SECON

1 [4

12 P 2 (IPRES ¢ 10.1325) ¢ 0.10971¢

1 $ 8L -38,

(1] [ 4

18 ¥) 2 TOReST7210T01-0.05832€-2070¢~2,4008C-007,985)C-¢0T) N}

1e ¥s = S061.3979941.69202E€~3095)

17 ¢ WP = PO 0. 160272°P0( 10260 -3°P913.5216L~9-3.3003E~12e730)

18

19 WSTP = SOQTOU=1.0200E-207 , TTNIE-T0T30P0IT.7010E-3~0c290 3 ~T0P¢

20 1700 3.1500L~091.5790€ 9070000

29

Py




23 2008700 =), 000700070 ¢T,08] 260052030~V ¢
22 360004 108~2.5290E-7¢] ,0563C -7 ~1,90006E -~ 10PN

23 c
P L] SOUND = Jaa9.18 ¢ ¥T o ¥P ¢ ¥S ¢ VSTP
23 [+
26 SyEL = SOUND '
2 RETLAN
28 (1Y)
BPRT,S PFoUOTap 560« JAUOEP N o
PFoUDTAPRGOIL D, TRULEP
COnPILER 1D1AGZ3)D
2 SUBROU TINE TRUOEP (PRESS, SIESTP INIT, TRUOP)
3 CONpON/¥DOCE/300CU L))
. CORRON/RQOCF/FDOCR DD
$ [4
[y IFCINIT.NE.)) 60 Y0 2
] ALATSABSIFDOCRESD)
[} GLAT = X ATOQ.0LNSX29S
9 T6RAV=9006 1232506+ 1579COSELATE2,00¢2,00520060C031GLATEN,0)
10 GRAV:1.0E-00T16RAY
11 orso.
12 PRvp RS0,
13 ANOP=0.
18 [ 4 .
18 2 RHO=¢SIGSTP/31000.0),
1s PRSPRESS
17 1F ¢ 0P .EQ. 00 VRHOP SRHO
10 GRAV2ZGRAVE( §.2.20E~-TOTRWDP }
19 TAUDP=TRUDP*2 + I PRS-PRYPRSIZ (CRAYZ I RNOPAND 3 )
20 c
21 PRVYPRS=PRS “
22 ANOP=RANC
23 RETURN
2% £nd

PRT,S PFOUQTWPEGD.pO JENP

PrOUOTNPRED (1 ). POTENP !
] CONPILER DIAG=))? ’ ’ - -
2 SUBROUT INE POTERPIP,T1,5,PTEW)
3 [ 4
[} (4 THIS SUBROUTINE CONPUTES DELT o TNE CHANGE IN TENPERATURE
L] [ 4 pUg TO ADJABATIC CHANGE 1IN SEA pRESguUpC Faon INSITU POSITION
[ [ 4 10 THE SUBFACE. THE POTENTIEL Vtvgiﬂult. PIENP | IS THEN
? (4 PrENP = T-DELY ¢ 1IN DES CELCIVUS )
[] [ 4 REFEMENCE s  THE SEA, 1962, vOL 1, PS 17 . 4
] [ 4
10 DELE==100E~5¢T0¢1,010C ~830T0l=] 27(=T02,.7€~90T))
11 DEL2S1322€-6-2,620-00 T8 ,1(~908
32 DELIZO L INE =9=3:.55E~130P eV 0(=2: TTE~1009,5C~130T)

18 CELIzPO ELI*S00EL2¢P0DEL 39
18 PIEAP=I-DELY

17 RETURN
18 END

WRT,S PFOUCTPIEDBRNYAL




Py o omm

Sttt § Ay
« [ ] [

L.

w
vt

-

.-

PFOYOTAPRED (1) RN VAL . L
1 CONPILERIDIAG=D)
2 SUBROUTINE BRNVAL ¢ TIPS o PIPL SJIP2 6y INLIT ENCPN PJ, I3V
3 [ 4
L) ‘:'c“.“
IF $161T.£G.30 GO 10 100
. Y Y ST TN o
? 10ARJSTIP o T4 72,
s PRARJS (PUP 1oPIN /20
] CELPIZ§PUP =PUD /20
10 CARBARCCANNAITBARIPOARYS, S ARJ V0,000
11 CANDEL SCANBAR SDEL MY
)2 [ 4 .
13 CALL SIGRAIPSARY VJUP 1=SARDEL,SJIPLopUN,SSTP L)
18 ALPHALZD 24857 P 29,0008 o}
19 <
16 CALL SIGRAIPBARY TJOGANDEL , SJoDUN,$8TP2)
17 LPNA2Z1.718STP 20,0000
18 ESUALPHAZ-ALPHAL )/ (25 0ELPY)
1e RHOPRZEISSTP 16,00)¢) 0V ¢458TP26.001%). 00 2.
20 ENZRPSZ 1 0 LIRNOJP noG doe2) ¢4 (D
21 JIFs3ad¥,.67.00 60 70 o0
22 ENAPSSABS(EN2RPS IO, S
23 ENCPNZCENR §S/76.20 32003600,
28 60 70 %0
2s (1) ENCPHEN2RPS
26 0 JFIE. LT, 0.0 ENCPH=-ENCPYU
27 [ 4
26 $1 lJ=TuPR
29 FJTPJIPN
3C SuZsdPn
3 TJPAZT 4P)
32 PJUPH=PIPY
33 SJPN2SJPL
3 RETLRN
3s [4
3 1C0 TJPM=TIP)
37 FJPNzPJIPL
38 SJPNzSJIP)
39 €0 10 92
«0 END

@PRT S PFOUD P 6D 6ANNA

PFOUOTSPRGD 1) EANPA

PRT,S F.2READ

FUNCTION GANNA T P,$)
12:707
F22pep
$22ses
18z12072
CANMAZ=08,23E-201:022€-207 -] ATSE-A0TZ2¢3.85E-00 12087
1-3.3E-80T002 ,027E~305-5,00-7050T¢9,0E~808072
2-6050-605242,291E-50P-7,62E-T0 P}
3¢7.56=-90P0V2-1,06E~T0P05 1,97 ~90PeSOT
§-8,53C-300P2¢],54E~1 18P 20
RETURN
Enp

B A

SR

Y vo T
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PFoUCTAPRED 1), IREAD -

aOfAABA

Lol N ol

(3]

ConPILERIDIAGZ Y
SUBROUT Iy € ZnEADIRYy, 17, T8L)

INES SUBROUTINE IS TNE READ MalF OF AN INPUT-QUTPUY
FACKAGE FOR MANDLING NON-FORRATTZD. FORTRAN
SATTTEN BATA FILES, CONNONLY REFERACD 10 AS

FEBIF 2ASY & EASY BINARYY FILES.

CORMON /7 RUDR 7 LR, NA NBR (NMQR oMM FR (HFR N IR, NAR, IPREL)
ConnoN /RDOCF /FOOCRAL) /RDOCI,/IDOCREL) /RDOCAZADOCR(YD
CONNON / ROATA 7 WRLYI

COnNON 7 DJAGS / l“..lS‘I.'.'.I“U.NUI’.".INIJ“A.IIS'.llSl
CCHRON 7 JPOS /7 JUNIT(3D)

CCRRON/DRDCON/ JFLG, ISECR (3 1)

CINENSION SUNSTESAS

LOGICAL 81,8210,810,038,845.849

CAVA ns6n 7 2 /7

CATA LLSW/}3/7, IRST/YVY/

0):n56R.LE0.1

0210NSER LGE 2. AND NSER.LE, 1O

2100 sbm.E0. 10

835 SNSGReECe cORMSEREQ, 5, 0N NSGR.EQ. 70N MNSER.EQuP.0NMSER.EQ.LD
BNS MSER.EQAORNSER EQ,. S, R NSER.EBE.B.AND. NS 6N ALEL L0
Be9NSER.EGEhsAND, NSGR LE .9

1pLK=zI8L
1FOSIMNITLIWD
1FLIPOS,.E Q. O) 1005
ISEc=ISECR I U}
15 1IBL.EQ.0) JBLKCIUNIT(IW
IFOIBLKLVIPOS) 6O YO S

& 16618LN.EQ.TIPOS) GO 10 3

AEAQ(TULENDOT  ERRZISILRGNR NBRNNPR NAFR, IIPRAT I EZ1, RY,
o NFR,NIR, NAR

1cc:o0

1c1=0

1c2:0

1€3=0

1C830

1C0Z6LR*8+30)/28

TEANFRME LQISCICINFROTIINER~1D/221)03)¢300/28

ELRARNELOIIC2INARCIINAR-L) 222]1)83)°300 /28

TFUNIRNELOISCICINIRCTIINIR-1) /7223030230072

IFENGoNEORICAZIINROLRISL LILAOGONR~]1)/221)03)¢30)/28

JsECSISEC1CI*BC201C301CAI0D

CaLL SETADRIIU,ISEC)

1PG3=1P0S*)
N1t ilurzIPos
JUNITEIUI 23POS
6o To &

$ JF:0
REWIND Ju
IF1I8L.EQ.0) LNz
wos:1
IuniTEIys=iPOS
JUNTEUIZIPOS
IsECRItWI=O
13E€=0
g To &
3 ¢cONTINUE
READ (TUENDTO9 ,ERR=VAILR ,NR NORNNBR NRFR o IIPRITD IZL g Ry
. MFR NIR, NAR
1€0-0
1€1:0
[{$ 1]
1Ce =0
3€3=0
1C0ZILR*8+300/728
1F AFRMELOIICISINFRO(UINFR =55 /72210030308 /28
IFUIRARME . OIICZ=INARSECINAR-1)2221)03)°30) /28 .
IFANIRNELOPICISUINIRSEUINIR-L ) /7223030300728
JFUNRNESDIICASIENROLR) S LILRONR~1)/722))003)030)/28 i
JSECSISECe1CIeJC221C32ICASICD o
JFANR BT NANR,OR LR GT JNNIP LOR NFR . GTNNF o

32.




-y
[ 3] [} CRo MR GV oI cORNARETV.INAD 6O TO 98 :
| s IFConFRoN gRoNARD . EQ.00 60 1O 1) ;
[1} TFANFR G . QI READ LIULENDZY 9y ERR RN IFDOCRE IV IS Lo NFRD ?
’ [ ) W ANINET.CIREADIZULEND=0 9, ERR =98 13DOCR 1 ),12) ,NIR) '
' [} WEANAR 6T, OIREADCIULEND=9 9, ERRZOQ VIADOCRITI N, 1] NaR)
[ 1] 11 CCatINuE
(1) €1
! 0 (3
”" AL ZNROLR |
*2 N1 ¢IRST-3 oL Re}
'} M2zNIoNL~) !
°” IF (JFLENE .20 60 10 ‘
*s CALL SETADRIIU,ISEC)
% 60 tg 0
- (3] 8 GEADVIULEND=OIERRZOSIIVRIYD,und (n2)
. " 9 CONTINUE
[ 1] c
- 100 (4
101 IPQScIPOSe)
102 IalTqlupz iras
10) Juwliteluiziros
108 ISECRiTUNI=TSEL
i 108 c
108 IFANSER.LEQ.00 GO TO 108
107 IFEH2300 VRITECS 000 JUNNFR, NBR NNBR (NR (LR (NFR NIR ,NAN
108 10C0 FORNAT(® READ UNIT',13,%5 FILE *,Ay,
109 o 'F SEGAUM®,JA,%; SEGNARN *,hg,%; NI, 18,
. 118 ) 5 LIV I, NFSULI8.° NIZC,I18,° NAZ% I8
4 11 <
112 IFEa1) WwRITEIS,10015 JUNNFRNDR NNQR(NR JLReNFR ¢ N IR o N AR
113 cnnn FORMATIE® RD °*,10,2X, 806,28 T ae2X A0, 200164410,
1198
18 TFU835) uRIVEW64300208IPRT NI 21,100
* u: cmlz FCRIATE® PARANMETERSS ‘17802 AS ) 2023X42202X4400))
11
118 IFC.NOT.885) 60 10 110
119 IF CEnFRw IRONARDLEQ.O) 60 TO )30
120 WRITEI6,10LY)
e 121 1013 FOENAT(® ADDL DATA:®)
122 IF(NFRGTQINRITECG 22000 (FOOCR¢L 2223 ,NFR)
123 IFENIR.GVCINRITELG, 10010 (10OCRETDI=),NIRD
12¢ IF(NAR.GT OMWRITECG, 11020 CAMRCRITI I3 nARD
128 11C0 FOANATII061).5)
126 15C1 Foanayilixn, 1216
127 1102 FORMATEIN,1246)
120 [4
129 110 IF(.N0T.869) 60 10 107
130 JLZIRS TR
13 dJIZJL=-LRel
132 WRITECE 101D EYREID I3UL,JLD
133 LZINROJRS T-1DOLR
134 dizdloey LR
138 WRETES 6430150 IVRIJIGISII LD
136 1018 FoQNATI® FIRSY CyCLE :°410612.5/7¢23X,10622.5))
x:v cwls FCAMATE® LAy CYCLE: *410611.,8/7013%,10601.%50)
118
139 307 IF(¢.NOT.B10) GO TO 108
140 sRIlCt6,305M)
18} 161:RST
162 1G2:1Q1 *NR -3
In3 Co j1ce 1:14Q3,1Q2
. 18 oL:BoLR
] ; 188 e1ZJdLelR -
] 106 WRIBEE 6040060 14(VREJD oIS ogh D
v 18 1cé Continuk
168 1016 FCRRATISK ,15,3X,20602.6
180 1017 FCRNATIZ/® LISTING OF DAYA* W/ /)
150 4
181 1€s 1F:0
152 | T 28 (7]
183 KE TURN ]
y - 1% 13
158 [ 4
iS¢ S WS
- 1% WRITET6 A0 CSINNNR NNTIP NNF 0T JNNA,
ise L ] NG oL ReNFR JNIR, NAR
; . 159 10CS FGRNATI/Z/® A DINENSION IS TOO SWALL.%//
i 160 * * MMRZ T8, NNIPZ®,Jay* NNF=®, 10,
, 161 [] * I &Y { XN NNAZ® o 3o/ ° NRZ%g16,
[ fe2 € % LRz 16y, NFRzV,1p,%  NIRZY,36,% WARZC 13/4)
t 163 RETURN
: ) 168 8 M:z2
( 111 ) MRITEN6,10020 LU i




166 1002 §0ANATL® WEAD ERACR ON UN]IT 1IN
7 €0 10 %o
168 99 1F:)
169 WRJJENS,.2002) IV
1% 30C) Foana 19° COF ON LNIT *, 130
N $g REWIND W
172 1905:0
113 Tunltqlupziros
118 «uNITOIUD ZJPOS
178 1s€Cptluizo
116 g TURN
mnmn (194
APRT,S F,L2uRLT
PEoUQTSPRGO L)« 2UR]T
] CONPILERIDIAG:S)
2 SUBAQUT INE ZyRETCJU IF, T80
3 [ 4
[ C UnIS SUBRQUTIINE IS TWE WRITE NALF OF AN INPUT-OUTPUY
) € FACKAGE FOR MANDLING NON-FORMATIED: FORTpAN
[Y C RITIEN DATA FILES, CONMONLY REFERWNED 70 AS
7 C FEBIFASY & EASY BINARYD FILES.
] [4
9 [ 4
10 CONNON 7 MNDR /7 LW WU MBM NNDY , NN FU NFW oM Th NAN o 1PU LD
i1 CCMNON /MODOCF/FOOCHEL) /7yDOCI/I00CK ¢3) swDOCAZADOCULL)
12 CCANON 7 WDATA 7 Vull)
13 [ 4
18 CCNNON 2 RHDR 7 LR NA,NOR (NNQR (NN FR NFR N IRy NARy IPR (1)
18 CCnnON ZR00CF/FDOCRELY ZR0O0CI/ IDOCRIL) /RDOCAZADOCRILY
16 COMMON 7 ROATA 7 ¥RIL)
17 4
18 (4
19 CONNON ¢ DIAGS 7 MSGR,NSG W) NUNR JNNNY JNN TP o MNF o NN I (NNA IRST (TWST
20 LOGICAL B] (8210,810:835,805,069
1) CcPnOM 2 JPOS /7 JUNIT ¢30)
22 CCRRON /DROCON/ JFLE I SECRT X))
e3 CINENSION JUNIT (300 KUNST I
P L CATA M6y ¢ 2 4
25 OATA LLSW s} 7, 1RST, JuST ¢ 2, Y
26 4
21 nzi
28 1F quuel V.00 =2
29 Wwzasstw)
30 4
1 [4
32 01:n564.L0.0
33 0250zMs6M,6€020AN0DNSEN.LE. IO
38 R10zMSEN.EQ. )0
3s l]s:ﬂSGl.tO-I.OI-ISGU.tO-s.u.NSG!.[0.7.oQ.ISSIoln-'.BI-IS“-(Q.HI
36 045 PMSGNaEQe0 0N NSEUEQ S OR NSO BE 8. AND NSV LELLO
37 BV NSGEUGEGANDMSGN.LE LD
10 (4
39 I LIC B2 L 18
a0 Ipcs=dunitilug
at 1P 01P0S L0, O IPOS=!
2 IFLL, €0, 00 JBLeSIUNETCIUD
a3 WWEINLUL T, IPOS) 60 10 §
:; 8 JFEIBLKEG.IPOSS 60 TO )
[4
. SEAQUITUENDZID ERRZVOILONO I XQe31 93D o 1RQ,J2D oLQI WY NIV, NV
()] 1c0:0
a0 TS ]
a 120
0 1€3:0
(1} 1C8:0
52 JCE=1L0°38)0/28
$3 IFanFu ML, COICIZuNFu oI QINFN 1072200030 0300720
" IFANTN M, 0pIC2qNIV e qgININ=-30722)0030) 300 /20
(1Y 1P ARBN NE.0VIC3ZUINA el I8NAU-} ) /722]1003)°300/28

- -

e Tt

PO

PR




107

109
110
111
112
113
118
118
116
nur
s
e
120
21

123
12¢
23
120

128
129
130
(23]
132
133
138
138
136
137
130

IFARQeNEDIICOSLINGOLOI*I LI INQOLOY~30722]003)0 300728
JSECSISECJCO*ICI¢1C201C3 eI N

CoLL SETAORIIV,ISEC)

1P05:Ip0se )

funivglupzires o

Junittiul zjros

6o o o

REVMIND Qv

1r052)

1sEC:=0

ISECREIVI =0
lunlitiluiziros

FIT A ERUTES {4 2]

IF ¢10L.NELXD 6O TO o

REACIIUENDOERR=BILONA i Mo I2930oX0,dS LA NFONI0NAQ
1€0:=0

1c1:0

1€2:0

1c2=0

1Caz0

JCaziLge38 /28

IF NFO Mo 0DICIZANFQ oI EENFO~1) /72210030 0300728
IFUINIQ.NE.OpIC2NIQ e 1INTQ-3D /2210030300728
IF(RAQeNE<ODICIZINAQ*(IINAQ-L1)s22]3)03) 300728
1FEnQnE.DIICAZIINQOLOD o (E (INQOLO)-10/7221003)°30) /28
ISEC=ISEC*ICOIC)*IC201CI* 10N

CALL SEVADRIIU,ISEC)

IPQS=350S e}

IuUNIT iU S3POS

JuNIT(IupzIPOS

IFEiMs.LQeNuNITIIUID) 60 TO 3

60 10 2

CONYINUE

aLnivtiviziros

JLIN £3 ]

paszl

REMIND TU

1$€¢=0

I1SECRIIU) =0

IFAn EItIyd.EQ.)) 60O TO 3
€0 10 2

conyinug
BACKSPACE 1V
SR ITE s 44 DOV

con1INULE

[T 3]

60 10 101,082),1¥

TR INUETaNINEORLUET MNP o NFU,ET.NNF,
ORNIueGToNNIOR, NAM, 6T, WML D O TO 93

SRIVEQTUGERRSOTI Ly Ny o NBY JNIDU (NNF U e TPV ST Do 3= 1ol W) o NFU (N TN, NAK

JEOUNF UelJUeNAN) EQ,0) GO 70O 87

IF 4nuFu. 6T ,OWRETEEIULERRZOT MFOOCUITI 1= NF W)

IFCuIN, 8T 00uRITECIUERRSIT )¢IDOCUIL), 122 N1

FFARAY 6T COURETE (T ,ERR=ITIADOCUESI (LT sihyd

contInug

MLENUOLY
NISCIuST=1 0o Ne)
M2znjonL-]

WRITES TULERRSeg d aVUE JD oIS N2)

02 ¢ RITE (TULERRZDTILA R NON ;HNDR NN PR o 8 IPRE 500 3= 3oL RD SNFR JH IR, ik
4.0l 8010 88

c
$
[
2
€2
(4
L}
4
[
c
[4
3
[ 1]
o
(3]
(4}
[4
]
(3]
(4]
4

IFLINFR*NIRNAR D .E

IFUNFR 6T .0 URITE ATV ERRZ 9T IFDOCRITI 121,00 00
IFANIN.ET . CIURITELIVUERRZ9TIIIDOCR (L), 122, 4NIN)
1F AhAR .:l «OMURITECIU ERRZOTMADOCAIII o IS} A R0
conting

AL sNROLR

A 2EIRST=3)0LRe}

h2zNionL-]

SALTEL JULEARZ92IIVRES) o JZNI N2)




182
103
L1e8
148
186
18?
188
169
150
151
152
153
158
155
156
151
158
159
160
16}
102
163
168
169
166
167
168
108
170
11
1712
113
178
178
176
(§2)
1718
179
180
183
102
183
188
| ¥ })
106
187
188
189
190
191
192
193
19
199
19
197
198
199
200
201
202
03
208
209
206
207
208
209
210
211
212
213
218
218
216
a
210
219
22¢
228

¥
.

[ 2
[
4

(L}
iofo

.
L d

[N a)

101}

1012

1613

11€0

1ni

1e2
[

1018
1018

C
17

106
1cle
1017

[}

109

aadialibh S e S e L L L XY

[{ TRRLIT S

1PQS5:-1POS )
ISECREIU) = ISEC
Nnltludziro s
JUNITEIUNZIPOS
nunlteliupziros
60 TO 100,85 )iV
1F (82100 WRITE (610000 TU, NHFU, NOY JNNBY ,NU o LI JNFU NIU,NAY
FCANATEY WRTTE UNIT® I13,%; FILE °.A6,
0 SEGNURMT T8,%7 SEGNAK ®,4gs'; N="o16,
i LTTLIN,Y NFSO,I8,% NIZ',I18,° NAZS,le)

IFEBE) WRITEQoo 10130 TU NHF Ul BV NRBU SNV o LMo NF U (N TN o NAY
FORMATI® MRT ° I8,2X,80,2x, 18, 2%,46,20,165 a1 0)

1F (835D WRITEL6,1012)11Puil N1 =1,iN)
FCRRATE® PARANETERSS 032425,A8070131,1212%,863 )

IFI . N07.885) 60 0 110
IFCINFuonTue NAWD EQ.0) 60 TO 310
WRITE L) 530130

sCRRATE® ADDL 0aTAz®)
lrC.lu.ﬁl.&lullltlt.xlOODGIOOCullI.l=l.uru,
lrculu.cl.(!lll'tlt.llnllllﬂﬂtl!ll.x:l.u!U|
lllnll.ﬁl.OlURllllb'llolllADDcIlll.x:l.Nll)
FCGRNATI106)1.5)

FORNATOLIR 43216

FORMAT 41X 4224690

IF1.807.869) 60 TO 107

JdLIIuSTOLN

J13db=Lue)

WRITE Q6,1 00D IVUETDI2dYd0LD
LTinUeluST-gloLy

«)3JLe-LW

SRITEN 60 01SIIVHESIsISdLedb )

FORAATE® FIRST CyCLE3®410G11.5/0131,10611 .50
FORNAT(® LAST CYCLES 9,10611.5/033%,30631.5))
IFe.n0T.010) 60 YO 308 T B
WRITElG I OLIT)

IC):IwsY

102:1Q)°NN -3

0 106 1=103,.102

dLIlioLy

wizJLel-Ly :

SRITEL 6510360 To4VUEI)4IZJdI k)
CONTINUE

FORMATESX (15 ,3X,10612.6)

FORRAT (/7% LISTING OF DATAC//)

6C 10 36
1Fi0210) HR!I((O.luﬂﬂil“.ﬂlf‘.“’ﬁ-lll..“lctﬂ.lfl.NIR.NAR

1FiB1) WRITVECH,10100 lU.NN’l.NGU.NNIR.MI.LR.NFE-Nl'-lll
IF (6359 WRITE(S 3032 MLIPRIINICILRD

1F¢.N0T.848) 60 V0 109
IFCANF AN IR*NARD.EQ,0) 60 TO 109
sRETE48, 102 20
l'lnfl.il.OnuRl!tlb-llnnl!fﬂntﬂl!l.l:l.nrai
lllnlu.it.ﬂ)lnlltlb.llnllllnntu(!l.l:l.ula.
1r|lA!.s|.Cbun|tc(t.llGZDCAnocntl:,x:l.uAni

1F1.N03.069) 6O TO 117
JLZIRS IH.R

“lZJLeRR

SRIVEI 6410300 4VRETIIZJI LD
dLzinnelnasT-jioLn

sizdpelLt

WR1TEL 6410151 IVRIS) 4 ISITe LD

164.401.8100 60 10 100
wR1TEN6,1037)

163 - IRST

162:10) *NR -1

€C 136 1=181,102
JLaieLe

JiZJdLeILR




s g 4

A Summey —— - o

222
223
228
228
226
227
228
22%
230
211
232
233
23
238
236
2N
23
23*
260
281

282
283
208
288
ane
247
280
28
250
251
252
253
254
25%
25¢
257
258
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