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ABSTRACT
A method employing two-dimensional spline fits of spatially and temporally random hydro-
graphic data is developed in order to be able to determine seasonally averaged geostrophic cur-

rents. The method is used in an analysis of the currents in the Southern California Bight.
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' THE DETERMINATION OF AVERAGE GEOSTROPHIC CURRENT VELOCITIES FROM
TEMPORALLY AND SPATIALLY RANDOM HYDROGRAPHIC DATA WITH AN APPLICATION
TO THE SOUTHERN CALIFORNIA BIGHT
INTRODUCTION
| Dynamic depth anomaly data from oceanographic stations are available as a standard product
from the National Oceanographic Data Center (NODC). NODC calculates these data from tem-
perature and salinity with depth data which it obtains from various sources. It is highly desirous
to analyze these data in a manner such as to obtain seasonally averaged dynamic depth anomaly
fields, from which can be determined seasonally averaged geostrophic current velocity fields. The
location of the data is, however, generally temporally and spatially random, complicating the
averaging procedure, and thus requiring the utilization of special methods.

THE METHOD

The most direct method to analyze the data is to group together all the dynamic depth anomaly

data for a particular season and then fit this data by the method of least squares with a two

dimensional polynomial of the form:

M N
z z A fm ¢n (1)

mn
m=o0 n=o

1l

dp
where

dp = dynamic depth anomaly at depth D

Apn = regression coefficients

6 = latitude

¢ = longitude
‘ M,N = order of the polynomials
The virtue of this method is that it treats each data point for exactly what it is, an independent

measure of the dynamic depth field, and at the same time yields an analytic expression for the
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dynamic depth anomaly field. The latitude and longitude are used as the independent variables
because this is the most convenient form in which to obtain the data from NODC and thus no
coordinate transformations are aecessary. The north-south and east-west geostrophic velocities

can now be obtained by differentiating = a*ation (1):

Ug = 10 adp 2)
fRsin 8 a¢
_ 10 ad p
V¢ =~ TR a6
where
Up = north-south velocity
Vg =  east-west velocity
f = Coriolis Parameter
R = Radius of the earth

The dynamic depth anomaly field frequently, however, displays so much structure that to
replicate it accurately with a single function of the form given in equation (1) would require a
polynomial of prohibitively high order. This difficulty can be overcome through the use of two-
dimensional spline fits of the data. In this case the area of interest is divided into rectangles
and the data in each rectangle is still fit by the method of least squares with a polynomial of the
form expressed in equation (1), but with the constraints that the different polynomials and their
first and, if necessary, higher derivative match on the boundaries of the rectangles. The order of
the polynomial is selected to yield whatever goodness of fit is desired. The advantage of spline
fitting is that the data which was previously fitted by one polynomial is now fitted by several

polynomials, allowing much more structure to be represented. Equations (2) can still be used to

evaluate the components of geostrophic velocity.
2
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THE PROGRAM

To put this method into use a spline fit program called SPLPAK which employs third order
polynomials was obtained form the National Center for Atmospheric Research (NCAR) Software
Support Library. The SPLPAK program has several options, the most important of which is
the number of rectangles into which the area to be fitted is to be divided. Since it was assumed
that, even with spline fits, the area to be analvzed would be too large to be fitted by a single
spline fit, it was specified for the program to have simply nine rectangles, as shown in Figure 1,
with the size of the rectangles being left as a variable to be determined by the needs of the parti-
cular area under study. The idea behind using nine rectangles was that the best fit to the data
should occur in the center rectangle where the effects of the outer boundary are least significant.
The total area of interest would then be analvzed by chosing an appropriate size for the nine
rectangles according to the amount of structure present and then moving the center rectangle
around the total area of interest with some continuity being supplied from one position of the
center rectangle to an adjacent position by means of the overlapping effect of the eight sur-
rounding rectangles. This approach would allow different size areas to be analyzed with equal
accuracy and also allow for the development of a generalized program applicable to any area.
A fuiler explanation of SPLPAK and its other options can be found in Adams et al. (1975).

In order to utilize SPLPAK a program called XTRACT was written to read a standard NODC
data tape and write on disk the appropriate input data required by SPLPAK. A program called
DYFIT was then written which would read the data from the desk. call SPLPAK as a subiroutine
and evaluate the components of the geostrophic velocity at any specified location. Besides the
size of the rectangles, the relative depth to which the currents are to be referenced and the time

period over which the currents are to be averaged are variables which must be specified in DYFIT.
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A listing and fuller explanation of the programs XTRACT and DYFIT can be found in Appendices
A and B.
THE SOUTHERN CALIFORNIA BIGHT

A region from 32° N to 35 N and from 117W to 122°W off the coast of Southern California
was chosen as the area to test the applicability of the above described method. There were several
reasons for choosing this particular area:

o There have been many hydrographic surveys in the area, so there should be a sufficient
amount of data:

o Qualitatively the currents are well understood showing a definite seasonal dependence:

o The water is deep so that the geostrophic currents should be meaningful.

A standard hydrographic data tape for the above area was obtained from NODC. After initial
preparation of the data with the XTRACT program the DYFIT program was run with rectangles
equal to 1° of latitude by 1° of longitude. Also as most of the hydrographic data extended only to
500 meters, 500 meters was chosen as the reference level, thus enabling the utilization of most
of the data. While 500 meters may appear to be somewhat shallow for a reference level, cross-
checking wherever possible showed no significant differences in surface velocities when 1000
meters was used as a reference level. The spline fit was evaluated at the center of rectangles 1/4° x
1/4° 1/2°x 1/2%and 1° x 1° on their sides. As it turned out the current structure was such that
there were no areas that required rectangles smaller than 1/2° x 1/2° in order to be able to cha-
racterize the currents. The data was of sufficient volume to be grouped by months for analvsis.

The results of the analysis are depicted in the twelve chartlets in Figures 2-13 with the current
directions given in degrees true and the speed in knots. The currents are evaluated at the center

of the rectangle. The analysis indicates that the average geostrophic velocities in the Southern

California Bight are relatively small, with maximum spceds of only approximately 0.2 knot.




Unfortunately an in-depth critical quantitative comparison of observed and predicted currents is
not possible due to a lack of detailed current measurements in the area. The calculated geos-
trophic velocities do, however, conform with the accepted general circulation scheme for the area
as presented for example in Pirie and Stellar (1977). This scheme presents the Southern California
Bight as being dominated by a cyclonic gyre, with the southeastwardly flowing California Current
to its west, the northwestwardly flowing Davidson Current to its east. The speeds in the gyvre are
known to be seasonally dependent. On the west the current speeds increase during the spring and
early summer as the California Current tends to move eastward during this period. The Davidson
Current is an undercurrent during this time period with little surface manifestation, During the
fall and winter the Davidson Current surfaces and the California moves westward with a subse-
quent increase in the current speed on the eastern side of the gvre and a decrease of those on the
west. While it is realized that rigorous comparisons are not possible without precise measurements,
the above described scheme is well supported qualitatively in the twelve chartlets in Figures 2-13.
CONCLUSIONS

A method has been developed which uses two-dimensional least-squares spline fits of spatially
and temporally random dynamic depth anomaly data to determine average geostrophic currents.
The method has successfully been applied to quantifv the currents in the Southern California

Bight. It can be assumed that it is possible to apply this method to other areas and thus begin to

utilize the vast amounts of data in the NODC inventory.
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APPENDIX A
L Program Name: XTRACT
11 Svstem Name: DYFIT

HL. Purpose:  XTRACT is the first step in a system of programs that build a data file for
the DYFIT program. XTRACT reads : NOAA STD Data tape and extracts records with valid
dvnamic depth anomaly data. All other records are skipped. The data is processed (see section
V1) and written out onto a disk file for subsequent processing by the IBRM SORT routine.

v, Historv: XTRACT was originally written in FORTRAN by David A. Portyrata in October
1978. It was rewritten in COBOL in July 1979. The change to COBOL allowed the use of built-
in functions to handle the overpunched sign on the latitude and longitude fields. and facilitated
use of packed decimal output.

V. Machine: IBM 360/65
VI Language: 1BM COBOL VERSION 4
VII.  Description of Processing:

a. Scanning for Valid Records

Many different tvpes of data records are contained on a STD tape. Only record
tvpe 6 contains a dynamic depth anomaly field. All other records are skipped. The following
conditions are necessary for a record to be processed:

(1) A 6" in the 80th byte (the record type field).

(2) Valid numeric data in bytes 60-63 (the dvnamic depth anomaly field).
(3) Valid numeric data in bytes 7-8 (the minutes of latitude field).

(4) Valid numeric data in byvtes 13-14 (the minutes of longitude field).

b. Converting Latitude and Longitude Records

Latitude and longitude records are converted from degrees/minutes/tenths
of minutes to decimal degrees. The latitudes are subtracted from 90 so that thev range from
0 to 180 instead of -90 to 90. 180 is added to the longitudes so that they range from 0 to 360
instead of -180 to 180. The above operations are performed so that the output from XTRACT
need not contain signed numeric fields.

¢. Computing the Julian Day

The Julian date is calculated using a formula published in the Texas Instru-
ments Master Library for TI 58/59. The factor for the cast day is calculated, and the factor for
January lst of the year the cast was taken is subtracted from it, giving the Julian date. The
formula is: Al
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For January and February:

FACTOR = 365 (YYYY) + DD + 31 (MM - 1) + INT(YYYY - 1)/4)
- INT(3/4[INT] ((YYYY - 1)/100) + 1])

For March through December:

FACTOR = 365 (YYYY) + DD + 31(MM - 1) - INT(4MM + 23)
+ INT (YYYY/4) - INT(3/4[INT (YYYY/100) +1])

In these formulas INT indicates using only the integer portion of the expression.

The number of days between two dates is found by calculating the FACTOR for each
date, then finding the difference between the FACTORS.

VIl File Description:
a. Input File

Input to XTRACT is a NOAA tape of STD data. Specific information as to
tape characteristics will be on the tape itself. The following characteristics are assumed:

TRACKS 9

DENSITY 1600 Bits/Inch .
LOGICAL RECORD LENGTH 80 Bytes '
BLOCKSIZE 3200 Bytes

RECORD FORMAT FB

UNLABELED

b. Output File

Output from XTRACT is a disk file in packed decimal form. It is to read
into the IBM SORT utility. The following characteristics are used:

LOGICAL RECORD LENGTH 18 Bytes
BLOCKSIZE 6372 Bytes

¢. Structures Used

The structures used for input and output of data in the EXTRACT program
are shown in Tables A1 and A2.




! TABLE Al

STD DATA FILE STRUCTURE (XTRIN)
(Logical Record Length = 80 Bytes)

POSITION DESCRIPTION
01-04 Filler
05-09 Latitude - positions 5 and 6 degrees, positions 7 and 8

minutes, position 9 tenths of minutes, eleven overpunch
in position 8 for south latitude,

10-15 Longitude - positions 10-12 degrees, positions 13 and 14
minutes, position 15 tenths of minutes, eleven overpunch in
position 14 for east longitude

16-18 Filler

19-24 Date - positions 19 and 20 years, positions 21 and 22 month
and positions 23 and 24 day.

25-27 Filler

28-31 Standard Depth

32-59 Filler

60-63 Dynamic depth anomaly

64-79 Filler

80 Record type (6)

A3
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POSITION

01-03

04&05

05&07

08-11

12-15

16-18

TABLE A2

STANDARD DEPTH FILE STRUCTURE (XTROUT)
(Logical Record Length = 18 Bytes)

DESCRIPTION
Standard depth
Julian day
Year
Latitude-decimal degrees
Longitude-decimal degrees

Dynamic depth anomaly
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IDENTIFICATION DIVISION,

PROGRAM~ID. XTRACT,.

AUTHOR, HOR STARWe CO-0Pe WEST VIRGINIA INSTITUTE OF TECHNOLOGY,
INSTALLATION, US COAST GUARD OCEANOGRAPHIC UNIT. ATD/DFS,
DATE=-wWRITTEN. JUL 2« 1980,

DATE=-COMPILED,

REMARKS,

THIS PROGRAM SCANS NODC STD TAPE RECORDS FOR STANDARD
DEPTH DYNAMIC DEPTH DATA, WHEN A STANDARD DEPRTH IS FOUND,
THE JULTIAN DAY FGR THAT RECORD IS CALCULATED. THEN THE
STANDARD DEPTHe. JULTAN DAY, YEAR. LATITUDEs LONGITUDE. A&ND
DYNAMIC DEPTH ARE WRITTEN QUT ONTO A FILE IN PACKED DECIMAL
FORMAT, THIS DATA WILLe AFTER SUBSEQUENT PROCESSING BY CREATE
AMD DUPFIXe RECOME INPUT TO THE DYFIT PROGRAaM,

THIS PRNARAM IS A REWRITE OF THE ORIGINAL FORTRAN XTRACT
PROGRAM, WRITTEN OCT 241979 BY DAVID PORTYRATA. IT W8S
REWRITTYEN IN COROL TO SIMPLIFY THE HANDLING OF THE OVERPUNCH
MINUS SIGN IN THE LATITUDE AND LONGITUDE FIFELDS.

* NOTE #...THE JULIAN DAY IS CALCULATED USING AN ALGORITHM
FROM »T,1, PROGRAMMABLE SR/59 MASTER { IBRARY!, PAGE 76.

ENVIRONMENT DIVIS<ION,
CONFIGURATION SECTION,
SOURCE~COMPUTER, 18M=360,
OBUECT=-COMPUTER, IBM=3A(0.
INPUT~OUTPUT SECTION.
FILE-CONTROL .
SELECT STD~DATA-FILE ASSIGN TO UT=S=XTRIN.
SELECT STANDARD=-DERPTH=-FILE ASSIGN TO UT=S=XTROUT.

DATA DIVISION,

FILE SECTION,

FD STD-DATA~FILE LABEL RECORDS OMITTED
RECORD CONYAINS RO CHARACTERS
BLOCK CONTAINS 1 RECORDS.

01 STD-DATA-REC,

03 FILLER PIC X(4),
03 LATITUDE,
05 LAT-DEGREES PIC 9(2).
05 LAT-MINUTES PIC S9(2).
05 LAT=~1NTH=MIN PIC 9.
03 LONGITUDE.
05 LON=~DEGREES PIC 9(3).
05 LON=MINYTES PIC S9(2).
05 LON=10TH=MIN PIC 9.
03 FILLER PIC x(3).
N3 DATE-DATA.
05 DATE~YEAR PIC 9(2),
05 DATE=-MONTH PIC 9(?2).,
05 DATE-DAY PIC 3(2).
03 FILLER PIC X(3).
03 STANDARD-DEPTH PIC 9(4).




03 FILLER PIC X(2R),
03 OYNAMIC-~DEPTH PIC S9v9g99,
03 FILLER PIC X(16).

03 STANDARD-DEPTH~FLAG PIC 9.

FD STANDARD=-DEPTH=-FILE LAREL RECORDS STaNDARD
RECORD CONTAINS 18 CHARACTERS
BLOCK CONTAINS 354 RECORDS.

01 STANDARD-DEPTH=-REC USAGE COMP-3,
03 ST=-STANDARD=DEPTH PIC 3(5%).,

03 ST=JULIAN-DAY PIC 9(3).,

03 ST=YEAR PIC 9(2),

03 ST-LATITUDE PIC 9S99v999,

03 ST-LONGITUDE PIC 999v999,

03 ST-DYNAMIC-DEPTH PIC S99ve99,
WORKING-STORAGE SECTION,
77 EOF=FLAG PIC 9 USAGE COMP SYNC,.
77 MINUTES PIC 99 USAGE CO™MP SYNC.
77 REC~COUNT PIC 9(8) VALUE 0 USAGE COMP SYNC,
77 READ-COUNT PIC 9(8) VALUE 0 USAGE COMP SYNC,
77 WS=-YEAR PIC 9(8) USAGE COMP SYNC,
77 wWS~LATITUDE PIC S999v999,
77 WS~LONGITUDE PIC S999v999,
77 REAL-] USAGE COMP=1 SYNC.
77 REAL=-2Z2 USAGE COmP-1 SYNC,
77 REAL-3 1JSAGE COMP-]1 SYNC,
77 INTEGER~1 PIC 9(R) USAGE COMP SYNC,
77 INTEGER-? PIC 9(R) USAGE COMP SYNC.
77 INTEGER=-3 PIC 9(8) USAGE COMP SYNC.
77 JAN=1=FACTOR PIC S9(A) USAGE COMP SYNC.
77 FACTOR PIC S9(8) USAGE COMP SYNC.

PROCEDURE DIVISION,
# THIS MODULE IS THE SUPERVISOR. HOUSEKEEPING IS DONE HERE.,
OPEN INPUT STD-DATA-~FILE
OUTPUT STANDARD-DEPTH=~FILE.
PERFORM READ=REC
PERFORM MAIN~PROCESS THRU MAIN-PROCESS~EXIT
UNTIL EOQOF=-FLAG = 1.
DISPLAY *END OF PROCESSING BY XTRACT *y READ=COUNT,
' RECORDS READ 'e REC~COUNT, * RECORDS WRITTEN.',
CLOSE STD-DATA-FILE
STANDARD=-DEPTMH-FILE.

STOP RUN.
MAIN=-PROCESS.
# THIS MODULE MAKES SURE THE DATA IS A STANDARD NEPTH,
. AMD CONVERTS THE LATITUDE AND LONGITUDE TO THE PROPER FORM,

ADD 1 TO READ=-COUNT,

EOIT=-CHECK=THE=DATA,
IF LAT=-DEGREFS IS NOT NUMERIC
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OR LON-DEGREES IS NOT NUMERIC
OCRrR DATE=-DATA 1S NOT NUMERIC
OR STANDARD-NEPTH IS NOT NUMERIC
OR STANDAOD=NEPTH=FL AG TS NOT NUMERIC
THEN PFRFOPM READ=REC
GO TO MATN-PROCESS-EXIT,
# CHECK FQOR A STANDARD DEPTH, IF NOTe READ NEXT RECe AND EXIT,
IF STANDARD=DERPTH=FL AG NOT = 4
OR NYNAMIC=-DFPTH IS NOT NUMFERIC
THEN PEPFORM READ-REC
G0 TO MAIN-PROCESS=-EXIT,

e CONVERT DEGRFES-MINUTES-TENTH=-MINUTES OF LATITUDE TO DECIMAL
» DEGREES. (NOTE...MINUTES IS AN UNSIGNED FIELD,)
IF LAT=MINUTES IS NOT NUMFRIC
THEN PERFORM READ=REC
GO TO MAIN~PROCESS~EXIT
ELSE MNVE LAT-MINUTFES TO MINUTES.,
@ CONVFERT RLANKS TO ZERO.
1F LAT=10TH=MIN TS NOT NUMERIC
THEN MOVE 0 TO LAT=10TH=-MIN, |
COMPUTE WS=LATITUDE = LAT=-DEGREES + (MINUTES / 60)
¢ (LAT=10TH=MIN / 600},
IF LAT=MINUTFS IS NEGATIVE
THEN MULTIPLY WS=LATITUDE BY =1 GIVING WS~LaTITUDE.
° 90 IS ADDED TO ALL LATITUDES SO THEY WILL BF POSITIVF
# AND RANGE FROM g TO 140,
ADD 90+ WS=LATITUDE GIVING ST=-LATITUNE,

g CONVERT DEGREES-MINUTES-TENTHS OF LONGITUDE TO DECIMAL DEGREE
IF LON=MINUTFS IS NOT NUMERIC
THEN PFERFORM READ=-REC
GO TO MAIN=-PROCESS-EXIT
ELSE MOVE LON-MINUTES TO MINUTES.,
ol CONVERT HLANKS TO 7ERG.
IF LON=10TH=-MIN TS NOT NUMERIC
THEN MOVE 0 TO LON=-]0TH=-MIN,
COMPUTE WS=LONGITUDF = LON=-DEGREES + (MINUTES / 60)
+ (LON=]1Q0TH=MIN / 600).
IF LON-MINUTFS IS NOT NEGATIVE
THEN MULTIPLY WS-LOLGITUDE RY =1 GIVING WS-LONGITUDE.
# 120 IS ADDED 7O aALL LONGITUDES SO THAT THEY wILL
d BE POSITIVE AND RANGE FRO™ 0 T0O 3460,
ADD 1R0, WS-LONGITUDE GIVING ST-LONGITUDE.

COMPUTE-JULIAN=-DAY,
- FIPST WE FIND THE JULTAN DATE FACTOR FOR JUANUARY 1ST OF
ol THE YEAR THE CAST WAS TaxEN,

ADD 1900e¢ DATE-YEAR GIVING WS-YEAR.

COMPUTE INTEGRER-1 = (WS=YEAR = 1) / 4.

COMPUTF INTEGER=2 = ((WS-YEAR = 1) / 100) + 1

COMPUTE REAL=-2 = INTEGER=2 # 0,75,

MOVE REAL-2 TO INTEGER=-2,

COMPUTE JAN=1=FACTOR = (365 # wS=-YEAR) ¢+ INTEGER=-] + 1 -
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- INTEGER=~?,
A NOw wE FIND THE JULIAN DATE FACTOR FOR THE DAY THE CAST
® WwAS TAKEN,

IF DATE-MONTH < 3
THEN PERFORM JAN-FER~FACTOR
ELSE PERFORM MAR-DEC-FACTOR,

- NOW wE FIND THE DIFFERENCE IN THE FACTOHWS. THE JULIAN DAY
COHPUTE ST~JuLIAN-DAY = FACTOR - JAN=1-FACTOR + 1.

- MJIVE THE REST OF THE FIELNS TO THE QUTPUT BUFFER,
MOVE DATE-~YEAR TD ST-YEAR,
MOVE STANDARD=~DEPTH TO ST~STANDARD-DEPTH,
MOVE DYNAMIC-DEPTH TO ST-DYNAMIC-DEPTM,

“ WRITE OUT THF RECORD & READ IN DATA FOR THE NEXT LOOP,
WRITE STANDARD=-NEPTH-REC,
ADD 1 TO REC~COUNMT.
PERFORM READ-REC,

MAIN=-FROCESS-EXIT.
ExIT,

JAN=FER=FACTOR,

THIS MODULE COMPUTES JULIAN DATE FACTORS FOR JANUARY AND
FEBRUAORY, ALGORITHM FROM TEXAS INSTRUMENTS MASTER LIBRARY.
NOTE oo o INTFGER=1 & 2 WERE ALREADY CALCULATED WHEN
JaN=1=-FACTOR WAS CALCULATED,

COMPUTE FACTOR = (365 < wS=YEAR) ¢ (31 % (DATE-~MONTH = 1)
) ¢+ DATE=DAY + INTEGER=-] = INTEGER=2.

& & %

MAR~-DEC~FACTOR,

@ THIS MODULE COMPUTES JULIAN DATE FACTORS FOR MARCH THRU
i DECEMBER. ALGORITHM FROM TEXAS INSTRUMEMTS MASTER LIBRARY.
COMPUTFE REAL=~]1 = (0,4 # DATE~MONTH) + 2,3,

MOVE REAL=-]1 TO INTEGER-},

COMOYUTE INTEGER=2 = wWS=-YEAR / 4,

COMPUTE INTEGER=-3 = (wS=YEAR 7/ 100) + 1.

COMPUTE REAL~3 = INTEGER-3 * 0.7%.

MOVE RFEAL=~3 TO INTEGER=-3,

COMPUTE FACTOR = (3A5 # WS=YEAR) ¢ (31 ®* (DATE=MONTH « 1)
- ) ¢ DATE=DAY =~ INTEGER=-1 ¢+ [NTEGER=2 ~ INTEGER-3,

pEAD-pECQ
# THIS MOQULE KREADS RECORDS FROM THE STD DATA TAPE.
READ STD-DATA-FILE AT END MOVE 1 TO EOF=-FLAG,




APPENDIX B

L Programi Name: DYFIT
1L System Name: DYFIT

III.  Purpose: The DYFIT program calculates the average geostrophic velocity field from
randomly located dynamic depth anomaly data.

IV.  History: The DYFIT program was written by K. A. Mooney for the CDC 3300 computer
in the summer of 1978. Due to lack of memory and slow processing speed of the CDC, this
version was impractical for production use. The IBM 360 version was written by K. A. Mooney
in the spring of 1979. This version was used to study currents in the Southern California, Gulf
of Mexico, and Hawaii regions. This version searched a large sequential file (created by XTRACT
or XTEMP) for suitable dynamic depth anomaly data. This program was highly 1/O bound
because it only used about 0.5% of the records that it has to read. The current version of DYFIT
was written by Bob Stark in the summer of 1980. This version utilizes a COBOL subroutine
which reads small sections of an indexed sequential file. This reduced the I/O time required to
run the program. The XTRACT and XTEMP programs were rewritten and the CREATE and
DUPFIX programs written to build indexed sequential files for this version.

V. Machine: IBM 360/65

V1.  Language:

a. Languages Used

1. IBM ‘H’ level FORTRAN (Optimized)
2. IBM version 4 ANSI COBOL (Optimized)

b. Details of FORTRAN-COBOL linkage
1. Compilation

The COBOL modules (DYFIT and SETKEY/READER) are compiled in separate
runs of the COBOL compiler. The object module produced by the first run (ddname = SYSLIN)
is passed on to the second run. All of the FORTRAN subroutines are compiled in a single run of
the FORTRAN compiler and placed in the same data set as the COBOL object modules (SYSLIN).
The linkage editor is then run to link all of the object modules into a load module and store it on
disk. The details of this process may be seen in the cataloged procedure K198PDFT, which is
used to put the DYFIT program to disk.

Transfer of control from main program to subroutine and back is accomplished
by the DYFIT program, which calls a ILBOSTPO (a library subroutine) to initialize the sub-
routine communications save area. This assures that all routines called by DYFIT, or called by
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routines called by DYFIT. will be treated as subroutines. This is especially important for the
SETKEY/READER routine, as EXIT PROGRAM statements in the subroutine communications
save area in order for control to return to the calling routine.

3. Correspondence of Identifiers

Two types of identifiers were used as parameters in the COBOL routines to be
called by FORTRAN routines: Fullword real (floating point) and halfword integer (binary).
These variables must be aligned on fullword boundaries, which is automatic in FORTRAN. In
COBOL the keyword SYNCRONIZED (abbreviated SYNC) is used to align the identifiers on a
fullword boundary. -

The fullword real identifiers are declared as REAL*4 in the FORTRAN programs,
and defined as USAGE COMP-1 SYNC in the COBOL routines. These two definitions are fully
compatable.

The halfword integer identifiers are declared as INTEGER®*2 in the FORTRAN
programs, and defined as PIC §9999 USAGE COMP SYNC in the COBOL routines.

VIL.  Description of Processing: DYFIT calls DYFORT which reads a parameter card specifying
a latitude, longitude, and time range. This card also indicates from what standard depth the data
is to come. SETKEY is called to position the indexed sequential file at the first record of the
user specified standard depth that falls within the time range chosen. The file is searched from
this point for dynamic depth anomaly data that falls within the specified latitude and longitude.
The search stops when the given time range is exceeded, the given standard depth is exceeded,
or the physical end of file is reached. SPLCW is then called to fit a two dimensional cubic spline
to the dynamic depth anomaly data. A description of SPLCW can be found in the chapter on
SPLPAK in volume 1 of the NCAR SOFTWARE SUPPORT LIBRARY, NCAR technical note
IA-105, March, 1975. Finally, DYFORT evaluates the first derivatives of the spline fit at user
specified locations by calling the function SPLDE. A description of SPLDE can also be found in
the above reference. The components of the geostrophic velocities can then be determined from
the formulae:

10 adp

Ug = sin o
_ 10 adp,

Vo = R 38

where
Ug = North - South component of geostrophic velocity

A 6 = East - west component of geostrophic velocity
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f = Coriolis parameter
R = Radius of earth
dyy = Dynamic depth anomaly field at depth D

¢ = Longitude

<
|

Latitude

The printout consists of the standard depth of the data and the center and ranges for the
latitude, longitude, and Julian day. At the end of the data list (appears if data print option was
selected), the latitude, longitude, and Julian day at which the plane fit was evaluated along with
the components of geostrophic velocity in knots and the number of points which were used in
the fit are printed.

VIII.  File Description:
a. Disk File
1. Physical Characteristics

(a) Indexed sequential organization

(b) Sequential access mode

(c) One cylinder used for cylinder index

(d) RECFM = FB (fixed longth blocks)

(e) LRECL = 18 bytes (logical record length)
(f) KEYLENGTH = 15 bytes

g) BLKSIZE = 6372 bytes

(h) Blocking factor 354 records/block

(i) All fields in packed decimal form.

2. Usage

The dynamic-height-file (ISAMFILE) contains the dynamic depth anomalv data
for DYFIT. It is created by the CREATE program - refer to it for sort order. In DYFIT, a call
to SETKEY opens the file and positions it at the first record matching the starting - standard -
depth (DPDP) and the first - Judan - day (TMIN) parameters. If there is no data in the file at
this position, SETKEY returns a 1 in key - error (KEYERR). READER is then called to read
records sequentially from that point on until a record is read whose Julian day is greater than
last - Julian - day (TMAX), whose standard - depth is greater than starting - STD - depth (DPDP),
or the end of file is found. The file is then closed and reader returns a 1 in EOF.

B3
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b. Card File
1. Physical Characteristics
() Sequential organization
(b) LRECL = 80 bytes (logical record length)
(c) Unblocked

¢. Structures Used

1. The structures used for the input files are shown in Tables B1, B2 and B3.




TABLE Bl

DYNAMIC HEIGHT FILE (ISAMFILE)

POSITION DESCRIPTION
01-03 Standard depth
04&05 Julian day
06&07 Year
08-11 Latitude
1215 Longitude

16-18 Dynamic depth




TABLE B2

i; PARAMETER CARD (SYSIN)

: POSITION DESCRIPTION

| 01.05 Standard depth
06-08 Filler

| 09-14 Center latitude

i 15 Filler

{ 16-22 Center longitude

% 23 Filler

| 24-27 Center Julian day
28 Filler
29-33 Latitude range
34 Filler
35-40 Longitude range
41 Filler
4245 Julian day range
46 Filler

! 47 Print
48-80 Filler
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TABLE B3

DATA CARD (SYSIN)

POSITION DESCRIPTION
01.06 . Latitude
7 Filler
08-14 Longitude

15-80 Filler
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IDENTIFICATION DIVISION,
PROGRuM=TD, NDYFIT,
AUTHOK, RUR STARKe CO=-0Ps WEST VIRGINIA INSTITUTE OF TECHNOLOGY,
INSTALLATIONS US COAST GUARD OCHANGOGRAPHIC UNIT. ATD/DPH,
NDATE-wRITTFN., JUN 2PAhe«1940,
DATE-COMPILED,
FEMARKRS, THIS PROGRAM IS THE MAIN PrROGRAM OF TwHE OYFIT SYSTEM,
IT HAS 2 STATEMENTS = A CALL TO DYFORT (THE OLD MalIN FOUTINE)
AMD A STOP STATEMENT,
THE FIRST CNOROL PKROGRAM IN A MIXFO LANGUAGE ENVIRKONMENT
CALLS TL30STPO (& LIRRKARY SUBROUTINE) wrICH INITIALIZES Twoe
! SUMKROUTINE COMMUONICATIONS AREA AND SAVES POINTER FEGISTFw~S
NECESSARY FOR RETURN TO THE MAIN PRGGRAM, THEREFOKE TrHE FIRST
PROGRAM MUST <F & COROL PROGRAM, AS CONTHOL «0ULD NOT kFTuwN
TO A MAIN FOOTRAN PROGRAM AFTER 1T HAD CALLFD & CORAL Stis-
ROUTINF, FOR MORF INFO. REFER TO CALLING ANN CALLFD PROGRAMS.
Id™ O0S anNSI CO30L PROGRAMMERS GUIDE,

j ENVIRONMENT DIVISION,

f DATA DIVISION,

PROCEDURE DIVISION.
CALL 'DYFORTY,
STOP RUN,

IDENTIFICATION DIVISION,

PROGRAM=-ID. SETKFY,

AUTHOR, CO=CP HBOR STARK USCG OCEANOGRAPHIC UNIT.

INSTALLATION. US COAST GUARD NDCEANOGRAPHIC UNITe ATD/NPH, t

DATE-wRITTEN, £/11/19R0.

DATE-COMPILED,

REMARKS, THIS PROGRAM READS AN INDEXED SEQUENTIAL FILE
CONTAINING LATITUDES LONGITUDES YEAR. JULTAN=DAY,s STANDARD
DEPTHe AND DYNAMIC HEIGHT RECORDSS THE FILF IS SCRTED RY

! STANDARD DEPT=e UULTIAN DAY LATITUDE« AND LONGITUDES SKIP

SEQUENTIAL LNGIC IS USED TO POSITION THE FILE AT THE PROPER

{ START POINT:

TwO ENTRY POINTS ARE USED:
1) SETKEY = POSITIONS THE FILE AT THE FIRST DESIRED
RECORD BASED ON THE STOLDEPTH AND JULIAN DAY
2) READFR - READS THE RECORDS AND RETURNS AN END OF
FILE FLAGY CLOSES THE FILE wHEN EOF=1.

ENVIRONMENT DIVISION,

CONFIGURATION SECTION,

SOURCE-COvPUTER, I[<3v=360,

OBRJECT=-COMPYUTER, 18M=3A0,

INPUT=QUTPUT SECTTON,

FILE-CONTROL .

SELECT DYNAMIC=HEIGHT=-FILE ASSIGN TO DA-I-ISAMFILFE
ACCESS ™MODE 1S SEQUENTIAL
RECORD «FY IS RECORD-KEY.

DATA DIVISION.




FILE SECTION,
FD DYNAMIC=HEIGHT=FILE LABEL RECORDS STANDAKD
RECORD CONTAINS 1R CHARACTEKRS
} BLOCK CCNTAINS 13854 RECNRDS,
i 01 DYNAMIC=HEIGHT=RFC.
03 RECORD=-XEY,

§ 05 STANDARD=DEPTH PIC 9(S) USAGE COMP=3 SYNC.
: 0S5 JULIAN=DAY PIC 9(R) USAGE COMP=-3 SYNC.
‘ 0% YEAR PIC 9(2) USAGE COMP=3,
f 05 LATITUDE PIC 999v999 USAGE COMP=3 SYNC.
: 05 LONGITUNE PIC 999v999 USAGE COMP=3 SYNC,
% 03 DYMAMIC=-HEIGHT PIC S99V999 USLGE COMP=3,
i WORK ING-STORAGE SECTION.
i 01 FEGF=FLAG PIC 59699 USAGF COMP SYNC.
; 01 GENERIC=-KEY,
N3 NO“=STD=NEPTH PIC 9(9) USAGE COMP=3 SYNC.
03 NOM=FIRST-JULIAN=DAY PIC 4(3) USAGE COMP=3 SYNC.
l LINKAGE SECTION,
: o THESE ARE USED WHEN SETKEY IS CALLED,
i 0l FIRST-JuLIAN=DAY UJSAGE COMP=-1 SYNC.
; 01  LAST=JuULIAN=DAY USAGE COMP-] SYNC,
i 01 STARTIMG=STD-DEPTH HSAGE COMP=-1 SYNC,.
} 01 KEY=ERROR PIC 59999 USAGE COMP SYNC.
3 # THESE ARE USED WHEN READER IS CALLED.
i 01 LINK-LATITUDF USAGE COMP=1 SYNC,
. 01 LINK=-LONGTITUDE USAGE COMP=-1 SYNC, !
; 01 LINK=DYNAMIC-HEIGHT USAGE COMP-1 SYNC.
i Nl LINK=-EOF=FLAG PIC $9999 USAGE COMP SYNC.

*SETKEY ROUTINE
PROCEDURE NIVISION (ISING FIRST-JULTAN=-DAYs LAST=-JULIAN=DAY.
STARTING-STD=-DEPTHs XKEY-ERROP,
MOVE ZERO TO SOF~FLAGs XEY=ERROR,
OPEN INPUT DYNAMIC-HEIGHT-FILE.
MOVE STARTING=STD=DEPTH TO NOM=STD=DEPTH,
MOVE FIRST=JULIAN=DAY TO NOM=FIRST=-JULTAN-DAY,
START NDYNAMIC-HFIGHT=FILE USING KEY RECORD-KEY = GENERIC=KFY
INVALID KEY MOVE 1 TO XEY=ERKOR
CLOSE DYNAMIC-HEIGHT=FILE.
GO TO SETKEY-EXTIT,

(i At A s o

SETKEY=-EXIT,
EXIT PROGRAM,

] READER=-ROUTINE .

: ENTRY 'READER' USING LINK=LATITUDEs LINK=LONGITUDF s
! LINK=DYNAMIC=HEIGHTs LINK=EOF~=FLAG,
: MOVE EOF=FLAG TO LINK-EQF=-FLAG,




&

READ DYNAMIC~HEIGHT=FILE
AT END PEREORM CLOSE-UP
G0 T EXIT=READER.

IF STANDARD=NEPTH > STARTING=STD-DEPTH
THEN PERFORM CLOSE=-0IP
GO TO EXIT=READFR
ELSE IF JULTAN=-DAY > LAST-JULIAN=DAY
THEN PERFORM CLOSE=-UP

SHRTRACT 90 FROM LATITUDEs 1R0 FROM LONGITUDE TO
CHANGE THE RANGE FROM 0-180 AMD 0=3K0 TO <90 TO +990
AMDY =180 TO <180,

ELSE SURTRACT 90 FROM LATITUDE GIVING LINK=LATITUDE
SURTRACT 130 FROM LONGITUNF GIVING LINK=LONGITUDE
MOVE DYNAMIC~HEIGHT TO LINK~-DYNAMIC=HFIGHT,

EXIT-READER,
EXIT PPROGRAM,

CLOSE=-UP,
MOVE 1 TO EOF=-FLAGes LINK=-EOF=FLAG,
CLOSE DYNAMIC=-HEIGHT-FILE.,
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ce . PROGRAM DYF 1T @

é Cw ©
§ ce WRITTEN 2y KEN MOONEY o
? CQ -2
C® CHANGES @

= c* 1 CHANGED FROM MAIN ROUTINF TO SURWOUTINE TO BF CALLED HY A ®
’ ce MATN COROL ROUTINE IN ORODER TO FACILITATF FORTWAN AND CORQOL o
: ce SURWOUTINE COMMUNICATION, s
ce 2) ALL CALLS TO SPL& HAVE BEEN DELETED AS SPL& HAS HFFN @

nz DELETED FROM THE DYFIT SYSTEM, o

ce ENTERED 6/10/1980 BOR STAPK °

cs 3 ADNDED STANDARD DEPTH OF 7ERO METERS. ENTERFED 7/1/19R0 &, STARK

(222X XL EEEELELEEEELLEELERLELEEE AL ILEL LD LALLM ARAEllAE]
SUKROHTINE NYFORT
COMMON A4 (1A9)
COMMGON XDATA(341000) «YDATAC(LO000) ¢wDATAC(L100N)
COMMON WwORK (16)
DIMENS]ION Z(1A)
DATA 2/0.'20.’30.’50'.75..100.’1250.150..200.'250'.300..“00'.500.'
AAN00ee70060R80046¢500.¢1000./

re e ¢ e KR b AL M e Ll e o i SO s L

Cce DrOP STANDARD DEPTH
c# ALAT CENTER LATITUDE
ce ALON CENTER LONGITUNE
c# CTIME CENTE~ IN TIME (JULIAN DAY) ,
. c# YRNG RANGE FOR LATITUDF
! C XRNG RANGE FOR LONGITUDE
; c* TRNG RANGE FOR TIME
: c# IPRT IF 1 DATA PULLFD OFF FILE RY SPL3 WILL RE PKRINTED
i 10 READ (14900 4END=40)DPDP o ALAT s ALONCTIME s YRNG A XRNG o« TRNG s IPKRT

! 900 FORMAT(FSeNe2Xe 1XoeFBePalXoFTaPolXoFo 0ol XgFSe2elXeFAhePelXy

{ 1F4,0e1Xe11l)

; IF(OPNPLERL.9939.) GO TO 40

i PRINT Q03¢NPDP A LAT«YRNGeALONCXRNGeCTIME ¢ TRNG

k 903 FORMAT ('] STANDARD DEPTH = 1 4FS,0eTXe'LATITUDE = t4F QP ¢/= 1,
i A FHe2eTXe "LONGITUDE = t4F T2t ¢/= t4FH,PeAXsrJulIaN DAY = 1,

1 R FaosQe? ¢/« 1 4F4,0)

: s THIS SECTION CHECKS TO MAKE SURE THAT PPDP IS A STANDARD DEPTH
| N0 20 I=1+18
i IF(DPNPLERLZ (1)) GO TO 130
{ 20 COMTINUE
: PRINT w02
902 FORMAT(* DEPTH ENTERED IS NOT A STANMDARD DEPTH,.')
r DPNP WASN'T A STANDARD DEPTH. NOw WE READ AND DUMP RECORDS
C UNTIL wE FIND A 99 CARD WHICH MARKS THE END OF THIS SET OF POINTS

25 READ(149014END=40) DPDP
901 FORMAT(FS.2)
IF (DPDP.EQR.99.,) GO TO 10
60 TO 25

30 CALL SPL3(NPDPALATIALONCCTIME ¢ XRNGoeYRNGoTRNG o IPRT)
GO TO 10




r

C
4y RE TURM
END
SURROUTINE SPLADPOP s ALAT o ALONSCTIMF o XKNG o YRNG o THNG o [PRT)
CCQQGOQQQQQG*QGQQ*Q##Q#OQG-‘?éﬁ#&b###béﬁe###ﬁﬂéo%éoeﬁ-ﬁé#ﬁhi#iﬁ%ﬁoaé‘)#noooé
CUMMON A (1mn9)
COMMON XCATA(341000)«YDATACINND0) «WDATA(1300)
COMMUN wURK (]1A)
DIMENSTION A AIN{2) o XMAX(2) o NODES(2) «NDERIV 2V 4COEF (1A) e X (2)
DATA HDTM/2/eNONES (1) /747 eNODES{2)/6/ e XTHAP/ 1o/ e NCF/ 16/ aNaK/1T/
<EAL MINLATS MINLONy MAXLATe MAXLON
INTEGER®#2 ENF e KEYERR
CCQGs‘)QQQQDi»bQ-}bQQ&&}#QQQQQO#G-.t\‘.téab0#&&0“%0&999&60@#600090#9QQQGQ#QGG#Q#OQ
c THIS SECTION HFWRITTEN 5=13=-1980 RBY COOP wOH STakk TO PROVIDE
C COMPATASILITY wlTh NEw CORCL INDEXED SEQUENTTAL WRECORD RFETHRIEVAL
c SURPROGRAMS ANNED TO THE OYFIT SYSTEM,
AMIN(2)SALAT=YKNYS

MINLAT = xMIN(2)
AMAX(2)=ALAT+YRNG
MAXLAT = XMaAX(2)
AMINC(T ) =ALON=XRNG
MINLONM = XMIN(1])
XMAX (1) =ALON«XRNG
MAXLUN = XMax(])

TMIN=CTIME=-TRNG
TMAX=CTIME « TRNG

TMINZ = 0,
T™Max?2 = 1,
NDATA=G

C CHECK FNOr JANYARY TO DECEMHER WRAPARQUND IN START NATE,
IF(TMINLGEL1) 50 TO #
TMIN=TMIN+ 365,
TMINP=1.
TMAXP=TMA X
TMAX =365,
GO TN 10
C CHECK FOx DECFMRER TO JANUARY WRAPAROUND IN THE FND DaTE,
H IF (TMax.LFa36%.) 50 TO 10
TMiINg = 1,
TMAX? = TMAXx=365,
THAX = k9,

SET THE STARTING FILE REY TO DESIWRED DYNAMIC NDEPTH
AND JULTAN Day (TMIN),
10 CALL SETKEY(TMINs TMAXs DPDPy KEYERK)
IF (KEYERRGNFELY1)Y 00 TO 20
IF wE GOT HEKFESs THE SETKEY ROUTINE CUOULD NOT FIND A KEY AT
THE STARTING <EY POINT, NOW WE TRY INCREMENTING THE START DAY wWlTH
Tt HOPE OF FINDING A 600D KbYse IF wk CANMCT FIND A& GOOU KEY FROM
TMIN TO TMAX,s THF AREA MUST BE OUTSIDE THE RANGFE OF THt FILF.
TMIN = TMINe+],
IF (TMINJLT.TMAX) (O TO 10
De Ko WE BOMRED OUT ON THAT ATTEMPT 10 SET THF REY,
CHECK FOW A ¢2 ENTRY POINT CONDITION (16 DECEMRER-JANIJARY wWRAPARQUND)

OOOO OO0

OO0




C IF FOUNDs HRANCH T THE SECONN <FY SFTUP WOUTINFE
IF (TMINZ GNF o s UReTMAXZ2 (Nt ole) 6O TO 27

C SO=RY = CAN'T SET A FILF xFY,
PRINT 15«DPOP
15 FORMAT (* NGO DATA [N FILF FOx STD DEPTH = t4FA,0)
C READ AND DLMe POINTS OnTIL A 99 IS FOUND,.
' 17 H“EAD) 330ex(2)
1 IF(X{(2)eNt eQ9e) GO TU Y7
i GO TO 70

hEa!

. c THIS IS THE MAIN NEAD LOOP.
J 20 CALL REAUER (ALATTs ALONGs DYNHGT. FOF)
‘ IF (ENFWNELY) 60 TO o5
c FILE IS AT FND
c CHECK FOR 2 START POINTS.
IF (TMIN2,FleNes ANDSTMAX?2EdaNe) GO TO 40
FILe ODES HAVE 2  START POINTS DUE TO DFCEMREP=-JANUAFRY
WRAPARUDIND . NOW WwF HAVE TO SET THF KEY FOR THF SECOwWU
C START POINT OF THE FILF,
22 TMIN = TMIN?
TMAX = TMAX?
TMINZ=0,
TMAXZ = N,
O TU 10

OO

i et i S e

THIS SECTION CHECKS THE LATA FOR VALIDITY,
THE NEXT STATEMENT ADJUSTS THE LONGITUDE IF THE CENTER :
IS ©aST OF THE INTERNATIQNAL DATE LINE £ND THE POINT IS wEST.
25 IF (MINLONGL T e=1H0e e ANNDLALONGGTos0e) ALUNG ==3A0,+ALONG

(g ke N M)

| r 1s THF NEXT STATEMENT ADJUSTS THE LONGITUDFE IF THE CENTER IS
i C wEST OF THr THTeEwNATIONAL DATE LINE ANO THE POINT IS £AST.

! [F (MAXLONGAT 1470 e ANDGALONGALTeNe) ALOUNG = 360,+ALING

; c

' c NOW CHECK THAT LAT AND LONG ARE wITHIN RANGE.

i IF (ALATT aOT eMAXL AT oUR ALONG AT MAXLONGURGALATT LT MINLATOR,
% 1] ALONBRGLTMINLNANY 6O TO 20

1 r

j C O Ko wE MADE IT, DATA IS GOOD.
NWOATA = NDATA+}

; wDATA(NDATAY = 1Y,

; XUATA (P eNDATA) = ALATT
XDATA (] oNDATA) = ALONG
YOATA(NDATA) = DYNHGT
IF (NCATAGGFL1000) 30 TO 40
GO TO 20

; r RESUME Nr,y KEN MOONEY 'S ORIGINAL SPL3 ROUTINF,
; 40 IF(IPRTNELL) GO TO 59
: PRIMNT w10
910 FORMAT (1H=e 10X e IHLAT e BX e4HLONGe 6XebHNY HGTo//)
PRINT Y9200 (TeXDATA(CeI) e XDATA(YoI) e YDATA(TI)eI=1eM0ATA)
920 FORMAT (1h oT 305X eFheleSXsFTe2e OXeFHW3)




r -

S0 CALL SPLCWI(NDIMeNDATA g XMINGXMAX ¢ NONES o XTHRARP¢COEF o NCF g NWRK s JERROR)
IF(IERRORLGF«32) GO TO 60
PRIMT 940
940 FORMAT (1Al e2X e 3HL AT s@XebHLONG o TXe3HDAY a6 X g IHDIR e TX o 3IHSPD e T X0
11RU«IX s LHV s 6 X SHNDATA)
C RKEAD THE LATITUDE AND LONGITUDE AT wHICH THF SURFACF CURRENT
C IS TO nE COMPUTED.
60 READ S30sX(2)ex(1)
930 FORMAT(FH,2elXeFT7,2)
[F(X(2)sEQ.99.,) GO TOU 70
IF(IERRORLGF+32) GO TO AN
CONI==142/STN(X(2)/57.296)
CONZ=7.4/SIN(2.#%X(2)/5T4296)
NOERIV (1) =0
NDERIV(2) =]
VX=CONI#SPLDE (NDIMeX g NDERIVeCOEF ¢ XMINy XMAX ¢ NODES e [ERROR)
IF([ERHOKLGF432) GO TO 70
NDERIVI1)=1
NOERIV(2)=0
VY=CONZRSPLNE(NDIMe X sNDERIVeCOEF ¢ XMINe XMAX«NONESe IERKROR)
IF(IERKORGF32) GO TO 79
VEL=(VX®YXeVYHRYY)RaE(,5
ANG=ST ,296%ATAN2 (VXeVY)
IF(ANA,LTeDe) ANG=ANG+ 360,
PRINT 9S0eX(2) eX (1) e CTIMEGZANGeVELsVXeVYNJATA
9S50 FORMAT(1HOeFO0e2e5XeF T e295XeF0,.095X0Fae0e3(8XeF5.72)e5xeT73)

60 TO 60
70 RETURN
END '
SUBROUTINE SPLCWINDIMeNDATA«XMINGXMAX
1 NODES ¢ XTRAP «COEF ¢ NCF o NWRK ¢ JERROR)

C DESCRIPTION OF SPLCw IS AVAILABLE IN NCaAR SUFTwWwaRE SUPPOKT
C LIBRARYs NCAR TFCHNICAL NOTE IA~1054 MARCH 1975,
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LIST OF CAPTIONS

Node arrangement used in spline fit analvs

Average geostrophie currents in the Southern California Bight for
lanuary.,

Average geostrophic currents in the Southern California Bight for
February.

Average geostrophic currents in the Southern California Bight for
March,

Average geostrophic currents in the Southern California Bight for

April.

Average geostrophie currents in the Southern California Bight for
May.

Average geostrophic currents in the Southern California Bight for
June,

Average geostrophic currents in the Southern California Bight for
Julv.

Average geostrophic currents in the Southern California Bight for
August.

Average geostrophic currents in the Southern California Bight for
September.

Average geostrophic currents in the Southern California Bight for
October.

Average geostrophic currents in the Southern California Bight for
November.

Average geostrophic currents in the Southern California Bight for
December.
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