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Computer Programs for the MOS Development System
IBM 360/195 Version

Edited by
Harry R. Glahn, George W. Hollenbaugh

and
Frank T. Globokar

INTRODUCTION

Model Output Statistics (MOS) is a technique in which a predictand is

related statistically to predictors which are themselves forecasts (or out-
put) from numerical models. A comprehensive set of IBM 360/195 computer
programs is available for processing the, extensiwe data collections available
within TDL. These data collections are a part of the MOS development system
described by Glahn in TDL Office Note 74-14. Writeups of those programs
which are used within TDL for developing MOS products are provided in this
Note.

Our library of MOS-related programs (MOSLIB) reside on the IBM 360/195

load module WWS.SDO.TDL.LOAD. Will Shaffer and Farnese Hicks handle the
housekeeping functions on this data set. The librarian for those programs
related to the MOS development system is George Hollenbaugh. If someone
wishes to add a program to MOSLIB, he should prepare a writeup in the format
of the writeups contained in this Note and submit it to the librarian. After
the writeup is approved, the librarian will put the program on the load
module with a member name the same as the program name prefixed with the
letters "OP". (For instance, subroutine YPKR has a member name OPYPKR.) No
member that has a name with the prefix "OP" may be changed without permission
from the MOSLIB librarian. The librarian will distribute the program writeup,
which can be inserted in this loose-leaf Note. The librarian will also
maintain a backup deck and a compilation listing of all MOSLIB programs for
easy access and reference. :




MOS 0P NO. 1

YPKR
PACKS MOS SYSTEM PREDICTAND TAPE RECORDS
Harry R. Glahn

July 0, 1974
December 31, 1974 (Rev.)

PURPOSE: The MOS System predictand data matrix DATA( , ) is packed
by column into NPK( ) starting at location 2 and the date
NDATEL inserted into NPK(1). NPK( ) is then in the format
prescribed in "Format of MOS Predictand Tapes".

CALL AND EXPLANATION OF FORMAL PARAMETERS :

°

DIMENSION NPK(1410),DATA(260,17)

CALL YPKR(NPK,NWDS, NROWS,NCOLS , DATA,MD1,MD2, NDATEL, M)

NPK( )

NWDS
NROWS

NCOLS

I

Packed data and date returned to calling program
(see "Format of MOS Predictand Tapes'). Dimension.
5 noL mecéssarily 1410, buit is recommended for
consistency among MOS programs. This allows for
a maximum of 260 stations and 18 columns.

Dimension of NPK( ).
Number of rows (first dimension)of data in DATA( 5 s

Number of columns (second dimension) of data in
DATA( , ). Must not exceed 18.

DATA( , ) ~ Predictand data matrix supplied to YPKR for packing.

M1
MD?2

NDATEL

M

Dimensions are not necessarily 260 and 18 but are
recommended for consistency among MOS programs.

First dimension of DATA( , ).
Second dimension of DATA( , ).

Date in (integer) form YR*1000000 + MO*10000 + DA*100
4+ HR

Words in NPK( ) filled after packing--returned to calling
program




EXAMPLE:

OUTPUT:

CALL YPKR(NPK, 1410,255, 18,DATA, 260, 18,72100112,M)

The 255 rows (stations) and 18 columns (types) of data

in the matrix DATA(260, 18) are packed into NPR (i) ,i=2,
1386, and the date 72100112 is placed in NPR(1l). M is
set = 1386. Although there are 255 stations in the MOS
predictand data collection as of this date, the dimen-
sions 260 in DATA(260,18) and 1410 in NPK(1410) specified
by calling program will allow for a possible increase

to 260 stations.

Printout is limited to diagnostic information if trouble
in packing is encountered.

RESTRTCTIONS: A maximum of 18 columns of data in DATA( , ) are pro-

vided for.

NONSYSTEM ROUTINES USED: Nomne.

STORAGE, REQUIREMENTS: 1714 bytes.

LANGUAGE: Fortran IV (H Extended)

LOCATION: Exists on load module DSN=NWS. SDO. TDL.LOAD with member

name OPYPKR.



MOS OF NO. 2

YUNPKR
UNPACKS MOS SYSTEM PREDICTAND TAPE RECORDS

Harry R. Glahn
July 6, 1974 |
December 31, 1974 (Rev.)

PURPOSE: One column of the MOS System predictand data matrix, which
is furnished to YUNPKR in packed form in NPK{ ) (see "Format
of MOS Predictand Tapes'"), is unpacked and returned in
VRBL{ ).

CALL AND EXPLANATION OF FORMAL PARAMETERS :

.

DIMENSION NPK(1410),VRBL(260)
CALL YUNPKR(NPK,NWDS,NROWS ,NCOLS, VRBL ,NPOS)

NPK( ) - Packed data and date furnished to subroutine. (See
"Format of MOS Predictand Tapes".) Dimension is not
necessarily 1410 but is recommended for consistency
among MOS programs. This allows for a maximum of
260 stations and 18 columns.

NWDS  ~ Dimension of NPK( ).

NROWS - Number of items to unpack = number of rows (first

dimension) of original data matrix.

NCOLS - Number of types of data in NPK( ) = number of columns
(second dimension) of original data matrix.

VRBL( )- Unpacked'data are returned in VRBL( ). Dimension is
not necessarily 260, but is recommended for consistency
among MOS programs.

NPOS - The portion of NPK( ) which corresponds to column NPOS
in the original data matrix is unpacked and stored in
VRBL( ). Maximum value = NCOLS.

EXAMPLE: CALL YUNPKR(NPK, 1410,255, 18, VRBL, 4)
The portion of NPK(1410) which corresponds to the 4th column

(second dimension) in the original data matrix DATA( , ) is
unpacked and stored in VRBL(i), i=1,255. Original data




matrix contained 18 columns. Fourth column is coded total sky
cover, :

OUTPUT: If NPOS is not in the range 1 to NCOLS inclusive, program
prints diagnostic message.

RESTRICTIONS: A maximum of 18 columns of data in DATA( , ) are provided
for.

NONSYSTEM ROUTINES USED: None.

STORAGE REQUIREMENTS: 1482 bytes.

LANGUAGE: Fortran IV (H Extended)

COMMENTS: For ease of reading and unpacking predictand data records,
use RDY1l, which calls RDY2, RDY3, and RDXY, as well as
YUNPKR.

LOCATION: Exists on load module DSN=NWS.SDO.TDL.LOAD with member
name OPYUNPKR.



MOS OP NO. 3

M4 30

CONVERTS CDC 6600 MOS PREDICTAND TAPES TO IBM 360/195

Harry R. Glahn
July 15, 1974

PURPOSE: MOS predictand data exist in packed form on CDC 6600 tapes
(see "Format of MOS Predictand Tapes'). A tape is read by
M430 and written for use on the IBM 360/195. The same record.
structure is maintained (see '"Predictand Data Matrix '
Description").

CARD TNPUT: None.
TAPE INPUT: Data Set Reference Number 1

A single 7-track, 800 bpi, binary mode tape, written with

the FORTRAN WRITE statement and the L-Tape driver on the

CDC 6600 is read with the subroutine READ7T. This tape

contains one or more files of predictand data seperated
by CDC 6600 "software" EOF's.

TAPE OUTPUT: Data Set Reference Number 2
A 9-track, 1600 bpi, binary mode tape is written with the
asychronous FORTRAN WRITE statement. Each file of data
on the input tape becomes a 'pseudo-file" of data on the
output tape, ending with a dummy record (see '"Format of
MOS Predictand Tapes').

OUTPUT: Printout consists mainly of the first 7 header records and
the first data record in each 'pseudo-file" of data.

RESTRICTIONS: M430 was written to process the CDC 6600 data tapes in
existence at the time of writing. Any other use of
the program is questionable.

NONSYSTEM ROUTINES CALLED: W3AI08 and YUNPKR .

STORAGE REQUIREMENTS: 400K is sufficient.

LANGUAGE: FORTRAN IV (H Extended).

LOCATION: [Exists on load module DSN=NWS:SDO.TDL.LOAD with member
name OPM 430,




EXAMPLE JCL:

/ /WM430 JOB (WE20000202946220,GRAMX),GLAHN,MSGLEVEL:(z,O),REGIONz400K
// EXEC NFOBRXLG,GOREGN=400K
//LKED.MYLIP DD DSN=NWS.NMC.TEST.LOAD,DISP=SHR
//LKED. XXXXX DD DISP=SHR,DSN=NWS.SDO.TDL.LOAD
//LKED.SYSIN DD *

INCLUDE MYLIB (W3AIL0S8)

INCLUDE XXXXX(OPYUNPKR,OPM430)

ENTRY MAIN |
//GO.TAPE1 DD DCB=(RECFM=U,BLKSIZE=10000),DISP=(OLD),DSN=TAPEL,
// LABEL=(,BLP, , IN) , UNIT=TAPE7,VOL=SER=WB202 3
//GO.FTO2F001 DD DCB=(RECFM=VS,LRECL=520% ,DEN=3) ,DISP=(NEW,KEEP,KEEP),

// DSN=YDATA, LABEL=(, SL) , UNIT=TAPE9 , VOL=SER=E10347



MOS OP NO. 4

M640

PLOTS A VARIABLE FROM MOS PREDICTAND TAPE

Thomas D. Bethem
November 20, 1974

PURPOSE: Plots a variable read from a MOS predictand tape for specific dates
for all conterminous U.S. stations.

CARD INPUT: Card order must_be followed as given. All integers are right
adjusted.

Card Type 1 - Format (314)

NPOS ~ Position (column) in predictand data matrix of data to plot
(see Predictand Data Matrix Description),

MYTAU - Hour added to date in NDATE( ) to indicate record on predictand
tape-—-must be 24 or less.

NBK ~ Indicatez type of map background desired: O=none, 1=U.S.
outline only, 2=U.S. outline and state boundaries.

Card Type 2 -~ Format (10A8)

IAPS(2, ) -~ List of predictand tape reel numbers. A blank word is the
terminator unless exactly 10 tapes are used, in which case the
card is full and no terminator is required. Maximum tapes per
run is 10. This list is for printout only; actual tape
selection is made from JCL DD cards.

Card Type 3 - Format (20A4)
TITLE( ) - 80-character title to be printed on each map.
Card Type 4 - Format (918)
NDATE( ) - All dates are read and placed into NDATE( ). Blanks and
zeros on the card are permissible. The terminator is 999999,
Dates must be in increasing order and are of form: 2 digits

of the year X 10000 + the number of the month X 100 + the day
of the month. Maximum of 63 dates can be used.

Card Type 5 -~ Format (1216)
JSTA(C ) - .5-digit WBAN numbers of stations for which data are to be

plotted. Blank and zero words are permissible. Terminator
is 999999. Maximum of 234 stations can be used.



TAPY INPUT: Prédictamd tape ~Data Set Reference Number 2
A 9-track, 1600 bpi, binary mode tape is read with the subroutine
RDY1l. Tormat of this tape is given in "Format of MOS Predictand
Tapes."

TAPE OUTPUT: Nome.

PRINTOUT: The printout will contain a list of all station WBAN numbers, names
of stations, and values plotted on the following map.

EXAMPLE INPUT CARDS:

Card Type 1 - Format (314)

¥

[[Z 3o efsonnfunns 1617 18 15 70]21 22 23 2[5 2 21 2829 % 31 %[ 34 % 50[37 3 39 ti 2 43 a3 4o a7 88|90 50 5 52]53 54 86 sofs7 8 49 afor €2 63 GifS 6 6o ify 0 71 72

i

-
el

I

The data to be plotted are in column 7 of the data matrix. Hour to be
added to NDATE( ) indicating record on predictand tape is 12. Map back-
ground will consist of U.S. outline and state boundaries.

Card Type 2 — Format (10A8)

5§77 ]9 10\ IS e[ 18 10 M 2 23 Y7 T 21 5[0 50 3 )L B e[ 3T W @ 43 wijs 46 o) I3 00 423 81 % S6[37 5 59 Gafel €2 63 6965 €5 €2 63fin

One input tape, E10347, is to be used.

Card Type 3 - Format (20A4)

?._‘ s T8

tid i1
D ER TR

§ 5 SGJ57 53 63 €06l €2 63 C3]us 5 67 (3]69 0 71 J0]

These 80-characters will be the title printed on each map.

Card Type 4 - Tormat (918)

Data will be plotted for these 8 dates.

Card Type 5 - Format (1216)

IS RUCTNUCHEH S L

| TREENE) EXCOEIY COTNENE) (ERTENA T R Gk : ] RN CREIN R NG |

Data will be plotted for these 11 stations.



MOS 0P NO. 5

RDX

READS MOS SYSTEM INTERPOLATED PREDICTOR TAPES

Harry R. Glahn
August 15, 1974
December 31, 1974 (Rev.)

PURPOSE: Packed and blocked interpolated predictor tapes (see "Format
of MOS Interpolated Predictor Tapes') are read and a specified
field is returned unpacked to the calling program, O, optionally,
the identification of the next field encountered for the desired
date is returned. Tapes are changed by the 360/195 system when
an EOF is encountered, and a message to that effect is printed
by the subroutine RDXY. User is not allowed to accept data on
which a reading error has occurred but does have the option
of skipping records. The first time RDX is called, only header
information is read and initialization done.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

°

DIMENSION XDATA(260),MPREDl(Z),MfRﬁUZ(Z),NWU(&),JSTA(ZéO),LOCX(ZGO),
NAMEX (260,5) ,LWBANX(260)

COMMON /BLOCK4 /NTAPS (2) , TAPS (2,16)

REAL#*8 TAPS

CALL RDX(ITAPEX,X,X,X,X,X,X,X,NSTA,JSTA,LOCX,NAMEX, LWBANX, NEOFX, ND3)

CALL RDX(ITAPEX,MDATE,MPREDl,XDATA,MSRCH,NSTATS,MPREDZ,NWD,NSTA,JSTA,
LOCX, NAMEX , LWBANX,NEOFX,ND3)

ITAPEX -~ Logical unit number of tape from which to read data. (For
consistency among MOS programs, use 1 if possible.)

MDATE -~ Date for which data are desired in (integer) form YR#1000000 -+
MO*10000 -+ DA*100 + HR. The date is the initial or "run"
time and does not include the "tau" or projection. In
successive calls to RDX, MDATE must be non-decreasing, unless
tape is rewound and NEOFX set = 0.

MPRED1(J),J=1,2 - Predictor being sought in hex form yyyxxx (J=1) and
mmffttt (J=2) if MSRCH not zero (see "Format of MOS Inter-
polated Tapes"). Not used if MSRCH=0. In successive calls
to RDX, the predictors must be asked for in the order in
which they exist on the tape.



XDATA( ) =~

MSRCH -

NSTATS ~

Data are returned to calling program in XDATA( ) if

MSRCH # 0. Only as many words are filled as there are
dnterpolated data values per field on ITAPEX. Dimension
is not necessarily 260, but is recommended for consistency
among MOS programs.

If MSRCH = 0, the identification of the next record read
of date MDATE is returned in MPRED2( ). RDX must then
be entered again through the entry point XUNPKR for
unpacked data to be returned in XDATA( ). If MSRCH # 0,
MPREDL( ) is used to locate desired record, and unpacked
data are returned in XDATA( ).

Tape reading status returned to calling program:

0 = Good read.

2 = Cannot find record for desired date. This means
desired data have not been returned.

MPRED2(J),J=1,2 =- Identification of predictor data returned to calling

NWD (J) , J=1,4

NSTA B

program in hex form yyyxxx(J=1) and mnffttt (J=2) when
MSRCH = 0 (see "Format of MOS Interpolated Tapes'). Not
used if MSRCH # 0.

- 15 characters of plain language predictor indéntification
returned to calling program. Leftmost 3 characters of
NWD(4) follow 4 characters of NWD(3).

The number of stations for which data are to be used in
calling program.

JSTA(J),J=1,NSTA - Must contain NSTA station numbers in the form (but

not necessarily in the order) that they appear on ITAPEX.

LOCX(J),J=1,NSTA - The posistions in the records on ITAPEX of the NSTA

stations are put in LOCX( ) by RDX when first called.

NAMEX (J,K),K=1,5;J=1,N5TA -~ The names of the NSTA stations are put

LWBANX( ) -

NEOFX -

into the rows of NAMEX( , ), 20 EBCDIC characters per
name as read from ITAPEX by RDX.

Station numbers are read from ITAPEX into LWBANX( ) by
RDX.

Must be initially set to zero by the calling program.

The first time RDX is called, only header records are

read, variables LOCX( ), NAMEX( , ), LWBANX( ) dinitialized,
and NEOFX set = 1. If a restart is to be made, NEOFX

must be reset to zero.

A number >NSTA and =the dimensions of JSTA( ), LOCX( ),
NAMEX( ,5), and LWBANX( ). These latter four variables
have variable dimensinns in RDY.




NOTE: The first time RDX is called, only header records are read,
variables LOCX( ), NAMEX( , ), LWBANX( ) initialized, and
NEOFX set =1. Dummy arguments can be used as indicated
by "X" in the examples.

LABELED COMMON VARTABLES:

NTAPS (1) —- Normally contains the number of predictor tapes available.

LTAPS (1,J),J=1,NTAPS (1) - Tape reel numbers of tapes available in
EBCDIC, maximum of 16. Variable is REAL*8.

EXAMPLE:

DIMENSION XDATA(260),MPRED1(2),MPRED2(2),NWD(4),JSTA(260) ,LOCX(260),
NAMEX (260, 5) , LWBANX (260)

DATA MPRED1/Z240001,Z000024/

NTAPS (1) = 2

LTAPS(1,1) = ' E10356 '

LTAPS(1,2) = ' E10357 '
NSTA = 2

JSTA(L) = 3103

JSTA(2) = 3812

NEOFX = 0

ND3 = 260

CALL RDX(1,X,X,X,X,X,X,X,NSTA,JSTA,LOCX, NAMEX, LWBANX, NEOFX, ND3)
CALL RDX(1,72100112,MPRED1,XDATA,1,NSTATS,MPRED2,NWD,NSTA, JSTA, T.OCX,
NAMEX, LWBANX, NEOFX,ND3)

Unmodified 36-hr 1000-mb forecast heights from the 1200 GMT PE run

for October 1, 1972 are to be returned in XDATA( ) with tape-reading
status in NSTATS. Two tapes, E10356 and E10357, are available for

use. Data from two stations, 3103 (Flagstaff, Ariz.) and 3812 (Asheville,
N.C.), are to be used in the calling program. (Tape numbers cannot
actually be specified as shown above; they can be read from cards or
provided in a DATA statement in a BLOCK DATA subprogram.) If MSRCH = 0,
RDX must be called again through the entry point XUNPKR to secure un-
packed data. An alternative to the above single call to RDX is:

CALL RDX(l,72100112,X,XDATA,O,NSTATS,MPREDZ,NWD,NSTA,JSTA,LOCX,NAMEX,
LWBANX,NEOFX,ND3)

If (MPREDZ(l).EQ.MPREDl(l).AND.MPRED2(2).EQ.MPRED1(2)) CALL XUNPKR
(X, X, X, XDATA,X,X, XstD:XaXsX9X>X:X,ND3)

Of course, NSTATS must always be checked before data are used.

OUTPUT: Printout is limited to diagnostic information.

RESTRTCTIONS: LABELED COMMON block BLOCK4 is used by RDX.

NONSYSTEM ROUTINES CALLED: RDXY and W3AIOL.




STORAGE REQUIREMENTS: 2046 hexadecimal bytes.

LANGUAGE:

LOCATION:

COMMENTS :

Fortran IV (H Extended).

RDX and RDXY exist on load module DSN=NWS.SDO.TDL.LOAD with member
names OPRDX and OPRDXY, respectively. W3AIQ01l is on load module
DSN=NWS.NMC.TEST.LOAD with member name W3AIOI.

The loss of accuracy through packing and unpacking is not a
problem except when it is desired to recover a particular

value exactly. RDX assumes that all zeros in precipitation
amount fields (first 3 digits of hex identifier = 132) were

set = a negative number (-.00508 for PE and LFM, and -.0001 for
Trajectory model) before packing by W3AL0O and arranges to return
exact zeros to calling program. Unpacking is done with W3AILO01.



MOS OP NO. 6

RDY 1

READS MOS SYSTEM PREDICTAND TAPLS

Harry R. Glahn
August 15, 1974
December 31, 1974 (Rev.)

PURPOSE: Reads packed predictand data records (see "Format of MOS
Predictand Tapes') and returns a single unpacked variable
in VRBL( ) from data matrix column NPOS. Tapes are changed
by the 360/195 system when an EOF is encountered, and a
message to that effect is printed by subroutine RDXY., User
is not allowed to accept data on which a reading error has
occurred but does have the option of skipping those records.

. The first time RDY1l is called only header information is
read and initialization domne.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

DIMENSION VRBL(260),JSTA(260).LOCY (260) .NAMEY (260.5) .LWBANY (260)
COMMON/BLOCK4/NTAPS (2) ,TAPS (2,16)

REAL%8 TAPS
CALL RDY1(ITAPEY,X,X,X,%,X,NSTA,JSTA,LOCY,NAMEY , LWBANY ,NEOFY,ND3)

CALL RDY1(ITAPEY,NDATEL,MYTAU,NPOS,VRBL,NSTATS,NSTA,JSTA,LOCY,
NAMLY, LWBANY ,NEOFY,ND3)

ITAPEY - Logical unit number of tape on which predictand data
reside, (For consistency among MOS programs, use 2
if possible.)

NDATEL -~ Date in (integer) form YR*1000000 -+ MO*10000 + DA*100 +
HR (see MYTAU).

MYTAU —~  Number of hours to add to NDATEL to give data and time
for which data are desired. When the last two digits
of the date~time exceed 24, changing of day, month, and
year are provided for. Usually, NDATEL will be the date-
time of the model run, called the basic date, and MYTAU
provides the "lag" for which predictand data are required.
In successive calls to RDY1, the dates specified must be
non-decreasing, unless tape is rewound and NEOFY set = 0.




NPOS = The column number of the data matrix (indicating the
type of data) where the variable wanted resides.

VREL( )

Unpacked data are returned in VRBL( ). Dimension is

not. necessarily 260, but is recommended for consistency
among MOS programs: it must be equal to or greater than
the maximum number of stations on the predictand tape(c).

NSTATS - Tape reading status returned to calling program:
0 = Good read.
2 Cannot find record for desired date. This can occur
when a reading error is indicated. Desired data have not
been returned.

i

NSTA — The number of stations for which data are to be used 1in
the calling program.

JSTA(J) ,J=1,NSTA - Must contain NSTA station numbers in the form
(but not necessarily in the order) that they appear on
ITAPEY,

LOCY(J),J=1,NSTA - The positions in the records on ITAPEY of the
NSTA stations are put into LOCY( ) by RDY1 when first
called.

NAMEY (J,K) ,K=1,5;J=1,NSTA - The names of the NSTA stations are put
into the rows of NAMEY( » )s 20 EBCDIC characters per
name as read from ITAPEY by RDY1.

LWBANY( ) - Station numbers are read from ITAPEY into LWBANY( ) by
RDYL1.
NEOFY - Must be initially set to zero by the calling program.

The first time RDV1 isg called, only header records are
read, variables LOCY( ), NAMLY( , ), and LWBANY( )
initialized, and NEOFY set = 1. If a restart is to be
made, NEOFY must be reset to zero.

ND3 = A number > NSTA and 2= the dimensions of JSTA( ), LOCY( ),
NAMEY( ,5), and LWBANY( ). These latter four variables
have variable dimensions in RDY1. '

NOTE The first time RDY1 is called, only header records are
read, variables LOCY( ), NAMEY( , ), LWBANY( ) initialized,
and NEOFY set = 1. Dummy arguments can be used as in-

dicated by "X" in the examples.




LABELED COMMON VARIABLES:

NTAPS(2) -~ Normally contains the number of predictand tapes available.

TAPS(2,J),J=1,NTAPS(2) -~ Tape reel numbers of predictand tapes
available in EBCDIC, maximum of 16. Variable is RFEAL*S,

EXAMPLE:

DIMENSION VRBL(260),JSTA(260),L0CY(260) ,NAMEY (260,5) ,LWBANY (260)
NTAPS(2) = 2

TAPS(2,1) = ' E10358 !

CTAPS(2,2) = ' E10359 '

NSTA = 2

JSTA(L) = 3103

JSTA(2) = 3812

NEOFY = 0

ND3 = 260 _ ,

CALL RDY1(2,X,X,X,X,X,NSTA,JSTA,LOCY ,NAMEY,LWBANY NEOFY,ND3)
CALL RDY1(2,72100112,36,4,VRBL,NSTATS,NSTA,JSTA,LOCY ,NAMEY , LWBANY , NEOFY ,ND3)

The fourth column (coded total sky cover) of the data matrix for
0000 GMT October 3, 1972 (1200 GMT October 1 plus 36 hours) is
returned unpacked in VRBL( ) from logical unit 2. Two tapes,
E10358 and EL035?2, are available for use. Tata fiom two stallons,
3103 (Flagstaff, Ariz.) and 3812 (Asheville, N.C.) are to be used
in the calling program. (Tape numbers cannot actually be specified
as shown above; they can be read from cards or provided in a DATA :
statement in a BLOCK DATA sub-program.) Of course, NSTATS must :
always be checked before data are used. f

OUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS:

LABELED COMMON block BLOCK4 is used by RDY1l. Program saves last

date read in JYDATE. If the date desired, NDATEL + MYTAU, is previous
to JYDATE, NSTATS is set = 2 and control is returned to the calling
program. To circumvent this, JYDATE must be reinitialized. This

can be done only by setting NEOFY = 0. This assumes a restart and
tape must be rewound.

NONSYSTEM ROUTINES CALLED: RDY2, RDY3, RDXY, CHNGDT and YUNPKR.

STORAGE REQUIREMENTS: 2032 hexadecimal bytes. -

LANGUAGE: TFortran IV (Il Extended). |

LOCATION: RDY1, RDY2, RDY3, RDXY, CHNGDT, and YUNPKR exist on load
module DSN=NWS.SDO.TDL.LOAD with member names OPRDYL, OPRDYZ2, :
OPRDY3, OPRDXY, OPCHNGDT, AND OPYUNPKR, respectively. ;

3
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MOS OP NO.7

RDY2
READS VARIABLE LENGTH UNFORMATTED RECORD

Harry R. Glahn
August 15, 1974

PURPOSE: Reads a variable length unformatted record with the FORTRAN
T READ statement READ (ITAPE) DATA. The dimension of DATA( )
is transmitted to RDY2 as a parameter in the calling sequence.
RDY2 probably performs this data transfer more efficiently than
the statement READ(ITAPE)(DATA(I),I=1,NSIZE).

CALL AND EXPLANATION OF FORMATI, PARAMETERS

e

DIMENSION DATA( )

CALL RDY2(ITAPE,DATA,NSIZE, INDEX)

.

ITAPE - Data set reference number of tape from which to read data.

DATA( )~ Data are returned to calling program in DATA( ).

NSIZE - Number of words to read from the next record on ITAPE.
INDEX =~ Tape reading status returned to calling program:

0 = Ind of file.

1 = Reading error.

2 = Good read.

EXAMPLE:

DIMENSION DATA (260)
CALL RDY2(2,DATA,100, INDEX)

The first 100 words from the next record on reference number 2

(number 2 can be a tape or system disk file) are read and re-
turned in DATA.

STORAGE REQUIREMENTS: 192 hexadecimal bytes.

LANGUAGE:  Fortran IV (H Extended).

COMMENTS: RDY2 was written to be used by RDY1, but is completely
general and can be used by other programs.




MOS 0P NO. 8

CHNGDT
ADDS HOUR TO DATE-~TIME AND PUTS RESULT IN MOS FORMAT

Harry R. Glahn
Avgust 15, 1974

PURPOSE: Adds a number of hours (KXTAU) to a date-time 1in
basic MOS format and modifys hour, day, month, and
year as necessary so that the resulting date-~time
contains an hour in the range 1 to 24 inclusive.

CALL AND EXPLANATION OF FORMAL PARAMETERS ¢

CALL CHNGDT(NDATE,KXTAU,NDATEl)

NDATE = Date-~time in MOS format YR*IOOOOOO +
MO*10000 + DA*100 + HR.

KXTAU -~ A number of hours to add to HR in NDATE.
Can he negative.

NDATEL ~ Date-time in MOS format returned toccalling
program after KXTAU has been added to HR and
HR,DA,MO, and YR adjusted as necessary so that
O<HR<24. '
EXAMPLE: CALL CHNGDT(72123012,48,NDATE1)
NDATEL is returned as 73010112,

RESTRICTIONS: None.

NONSYSTEM ROUTINES CALLED: None.

STORAGE REQUIREMENTS: 378 hexadecimal bytes .

LANGUAGE: Tortran IV (i Extended).

LOCATION: On load module DSN=NWS.SDO.TDL.LOAD with member
name OPCHNGDT.



MOS OP NO. 10

M600

PERFORMS SCREENING REGRESSTION ANALYSIS

Harry R. Glahn
December 31, 1974

PURPOSE: This screening regression subroutine {isg designed specifically
for use with the TDI, MOS data collection. Screening is
performed in the forward stepwise manner according to the
least squares criterion. Predictors can be binary (cumulative
dummies) and/or continuous, If desired, the predictand(s)
can be divided into categories for probability estimation.
M600 utilizes variable dimensions so that storage requirements
can be altered as needed. A driver DRM600 is available in
source form,

CALL AND EXPLANATION OF DRIVER DRM60D

PROGRAM DRM600O )

‘ FEBUARY 1974  GLAHN IBM 3607195
PURPOSE

DRIVER. FNR MA00 REGRESS]ON SUBROUTINE
SF% M%OU COMMENT CARDS OR M600 WRITEUP FOR EXPLANATIONS
LET  NDI=THE MAXIMUM NUMBER OF DATES THAT CAN BE _USED. R
ND2=THE NUMRER () PUSSTBLE PREDICTORS PLUS THE NUMBER OF
PREDICTAND CATEGORIES. MUST BE 4 OR GREATER,
ND3=THE MAXTMUM NUMBER OF ROWS 1N THE PREDICTAND MATRIX
DR THE NUMBER OF INTERPOLATED VALIES (STATIONS) NN
PHE PREDICIUR 1APEs WHICHEVER IS LARGER, NORMALLY,
THIS SHOULD BE 260 FOR ASHY 1ILILE DATA USERS (F0OR
CONSTISTENCY) AND #69 FOR THE MDR~R&QA[E[ RUNS .
MD&=THE NUMBER 0OF STATIONS T0 BE USED, EITHER FOR
SINGLE STATTUN Ok GEMERALIZECOD EQUATIONS,

NS = ( NZ2+NN2 ) /2)+ND2+] .
NDG& = ER EQUAL TO OR GREATER THAN 1 AND EQUAL TO
THAN NEQy THE NUMBER OF EQUATION SETS TO BE
: D ] )
THEN 1T 1 SUFFTICIENT FOR DIMENSTONS OF VARLAH@ES TO BE
AS FOLLUWS (EXCEPT DIMENSTONS OF P MUST BE
(499) DR GREATER)
NDATE (D) ) N ; o .
KXTAU(FHZ)cNCAT(NDZ),CA1(NDZ),AVb(NHZ),SIb(NUZ),S(NDZ)y
AATMP(ND?)
NPRFD(24ND2)
RNWOTRD (4 g N2 )

NGP(ND4 )

PIND? «ND2)

LP(NU2.6),PL(NU%,§) i

NG NG D \ N

lli\ 5 5\ :I):\:t:.'—\(ll T‘J)s’.h’{\//\l( .‘\I\.Hl))":\'r.\'x’[‘zf.‘?lﬁv HE AT BN "\ il - I__ld;l/'\f\l\_/ I F-.H\'j(\ - l_l}C X I NIY R ) -

o 'NAuéx?wuz.s).LuaANX(an).VRHL(Nna).XDATA(NU3)

FGCSPINDS NDG ) )

ALSOG EHE DEEINE FILE STATENMENT SHOULD BE

DEFINE FILE 4 (NFU=ND6ONDS oL oK ] _
DIMENST N NDATE(T?8) ) )
DIMENSTEN KXTAUC 49) yNCAT( 49) ,CAT( 49) s AVG( 49) ,
1 STl 49) ST 4u) AnTME( 49)
DIMES TN NPREDI2, 49)
DIMENSTON RWORD (4, 49)
DIMENSTON NGP( 20)
DIMENSTON P 49, 49)
DIMENSTON LR 49,60, PL(
DIMENSTON AL 20, A9) CANE 20, 49)

10 Y (

'ﬁ”ﬁﬁﬁﬂcﬁoﬁnﬁnﬁnﬂnmnmnooonnnonnonﬁ

Y C

DTUENSTON 1S TAL260) 0 OC 200) S NAMEY (2604 5) (L WBANY (260) , LUCX (260) ,
) I hAer?;hUyU).LM%ANX(ZDD).VR“LI?&O)'XUAIA(Zbo)

DIMENS [N RGP (1275 000)

EOUTVAL I NEF (ﬁ(l).&Jﬂ(l)).(AA(L.l),JA(1,1)).(PL(lyl).LP(l,l)),

A (VERL (1) X0ATA(1)) :

REALSRR AVG STG, SR, ECSP

DATA NN /(2R
DATA NP/ 44y .

NATA M3/ 260/ .

DATA NDay 20/

NDATA NUG/IR;S/

ATAN NDEH/20 . . o
Do ARHCF(CHNSTANfS MUST CORRESPUND TD ACTUAL DECLARED DIMENSTONS
DEFEINE F1LE 4 (501275, K) . ) o N ; 5
CALL Mhnu(mnAl#.warn.KxIAH.NCAI.CAI.Avh,S!h.S'AAIMR.NWURQ.LI,IL.
1 P.lA.AA.NGP.&CSP.J\IA.LUCY.NAM&Y.LNHANY.LHLX,NAMtX.

7 LWHAMX.VHML.XHAIA.NH)vNDZqNDB'NUG'NUB.NDb) :
sSTop ’ )
END



In DRM600, 6 variables are given values in DATA statements. These are:

ND1 - Set > the number of dates that will be used in M600 on this

run (728 in example above).

ND2 -~ Set > the number of possible predictors plus predictand
categories. Must be > 4 (49 in example abcove).

ND3 - Set > the maximum number of rows in the predictand matrix
or the number of interpclated values (stations) on the predictor
tape, whichever is larger. Normally, this should be 260 for
users of Asheville predictand data and 869 for users of MDR
predictand data.

ND4 ~ Set > the number of stations to be used, either for single
station equations or generalized operator (20 in example
above).

ND5 - Set = 1 if one generalized equation is to be developed

for all stations. Otherwise set = ((ND2*ND2:+ND2) /2)+ND2-+1
(1275 in example above).

ND6 -~ Set = 1 if one generalized equation is to be developed for
all stations. Otherwise set < NEQ (20 in example above), where
NEQ=the number of single station or groups of equations to
develop. ND5 and ND6 are the dimensions of ECSP( , ) which
provides storage for the cross—product matrices (ND5 words for
each equation set to be developed). ND6 such matrices will be
provided for in core. If ND6 is set < NEQ; the other NEQ-ND6
matrices will be stored on disk. However, disk storage for
this purpose is much less efficient. (Actually, ND6 can
be > NEQ and also ND5 can be > 1 for a generalized equation,
but ND5*ND6 8~byte words of core will be wasted.)

Also, in DRM600, 26 variables are given constant dimensions. These dimensions
must agree with the values of the variables ND1, ND2, ND3, ND4, ND5, and ND6 as

shown below:

NDATE (ND1)

NPRED (2,ND2)
NWORD (4,ND2)

'g(an,an)

LP(ND2,6), PL(ND2,6)
TA(ND4,ND2), AA(ND4,ND2)

NGP (WD)



JSTA(ND3), LOCY(ND3), NAMEY (ND3) , LWBANY (ND3), LOCX(ND3), NAMEX(ND3),

LWBANX(ND3) , VRBL(ND3), XDATA(ND3)

ECSP (ND5,ND6)

As the listing of DRM600 shows, certain variables are equivalenced and
declared REAL*8. A DEFINE FILE statement must be provided:

DEFINE FILE 4(MAX,NDS5,L,,K)

where MAX > NEQ-ND6 (50 in example above).

Card order must be followed as given. All integers are right adjusted.

Card Type 1 - Format (20A4)

This information is printed to identify output.

Card Type 2

KCYCLE

NST

NSTAG

CUTOFF

Format (314,F4.4,14,2%76,24,14,2F8.0,414)

00 indicates model run time of 0000 GMT;
12 indicates model run time of 1200 GMT.

Maximum number of predictors to select.
Maximum of 20.

Designates type of equation to be derived (see Card Type 5):
0 = single station equations are derived for all stations.
> 1-= generalized operator equations are derived for each of

NSTAG groups.

Screening is continued until NST variables have been selected

or until the fraction of the variance of each of the predictand
categories explained by the next variable to be selected is less
then CUTOFF.

Number of predictors to force before screening.

NSTRAT(1), NSTRAT(2) - together hold the variable on which stratification

JSTRAT

STRATI,

is to be done, in same format as NPRED(1, ) and NPRED(2, ). Use
7000000000 for predictand. Zero = no stratification.
Stratification on a predictor can be done if it comes from either
the predictor or predictand tape.

Time of stratification variable NSTRAT( ), if any. Not used
if NSTRAT( ) = 0 or 7000000000.

Lower limit of NSTRAT( ) for stratification. This value
included in sample.



Card

STR@Iﬂ‘— Upper limit of NSTRAT( ) for stratification. This value in-
cluded in sample.

NSKIP -~ Number of days (cases) to skip because of bad control card
information or tape read errors before program halts.

LIMIT - A binary predictor is not used in a regression equation if
the number of cases dividing it from the next lower binary
used, or from the total number of cases, or from zero cases
is less than LIMIT. To negate this variable, use LIMIT = 0.

KPROB - Non-zero if another problem is to be done and another complete
data set read in. All necessary initialization is done.
Exception: Another problem cannot be done if it requires that
initial tapes be other than those mounted at the end of prior run.

LPRINT - Non-zero if all equations are to be printed; otherwise, only
the final equation for each station or group will be printed.

JCAS - Sample size must be > JCAS or equation will not be developed.

Type 3 - Format (I4)

NTANDS -~ Number of predictand identifiers to read in. 1 to 4 inclusive.
Program can use up to 4 predictands, each of which can be
categorized. Total pnumber of predictands, including categories,
cannot exceed 8..

Trmma /i o TAaaam
~yprl = il ¥

NTANDS cards are read here, each of the form:

y}TAU( ) = Predictand projection time in hours. Actual predictand
times are = NDATE( ) + MYTAU( ).

NPOS( ) - Column within predictand matrix where predictand resides
(see "Predictand Data Matrix Description'). A value greater
than 18 indicates predictand is to be computed by subroutine
YCMPUT; otherwise, subroutine YCMPUT need not be supplied.

NCAT1( ) ~ Number of categories into which predictand is to be divided
for probability estimation; maximum of 8. Zero = no categorization,
2-8 = 2 to 8 categories.

CATL( ) - 7 values are read. The first NCAT1 minus 1 values define the
predictand categories; the others are ignored. The categories
can be defined as either exclusive (NCTYP( ) = 0) or cumulative
(NCTYP( ) # 0). CAT1( ) is not used if NCATLI( ) = O.

When NCTYP( ) = 0: Tor k=1, NCAT1l, binary predictand k is

given the value of 1 if the original variable has a value <
CAT1(k) and > CATL(k-1); otherwise, it is given the value of
0. CATL(0) and CAT1L(NCATL) are defined by the program to be



NCTYP( ) -

=99999 and +99999, respectively.

When WCTYP( ) # 0: Yor k=1, NCAT1-1, binary predictand k

is given the value of 1 if the original variable has a value
< CATI1(k): otherwise, it is given the value of 0. TFor ease
of programming, binary predictand NCAT1 is set=l-binary
predictand NCAT1-1l, That is, the last two categories add

to unity.

=0 if exclusive predictand categories are desired; otherwise,
cunulative categories will be made (see CAT1( ) above) .
NCTYP( ) is not used if NCATL( ) = 0.

Card Type 5 ~ TFormat (1216)

JSTAC) -

Card Type 6 -

TArSCL, )

One or more groups of numbers are read which define the stations
to be used in the regression analysis. There are 2 possibilities
depending on the value of NSTAG (Card Type 2, word 3): if

NSTAG = 0, one group will be read and single station equations
developed for each station; if NSTAG > 1, NSTAG groups will be
read and one generalized operator equation developed for each
group. A group terminator is 999999: zeros or blanks can

exist anywhere in the list.

Format (10A8)

= L1st of predictor tape reel numbers to be used on logical

unit number 1. A blank word is the terminator. The maximum
number of tapes is 8, This list is for printout only; actual
tape selection is made from JCL DD cards.

Card Type 7 -~ Format (10A8)

TAPS (2, )

- List of predictand tape reel numbers to be used on logical

unit number 2. A blank word is the terminator. The maximum
number of tapes is 8. This list is for printout only: actual
tape selection is made from JCI, DD cards.

Card Type 8 ~ Format (918)

NDATE( ) -

Input dates are read 9 per card. These are of the form:

2 digits of the year x 10000 + the number of the month x

100 + the day of the month. These are used to select the
data from the predictor and predictand tapes. They must be
in ascending order. Blank or zero words may be left on the
cards for deleted dates. There must be a 999999 terminator.



Card Type 9 - Format (26,24,14,12,7F8.0)

One or more cards followed by a blank card are read, each of the

form:

NPRED(L, ),

KXTAU( ) -

KCAT =

TEMP( ) -~

NPRED(Z; ) - together hold the 10-digit predictor type

in hexidecimal. The order is arbitrary; it need not be
the same as the order of data on the predictor tape; how-
ever, if more than one tape is used, the order of those
predictors being used must be the same on each tape. An
identifier of the form 70000000XX indicates a predictor
from the predictand tape; the XX is the column number
(in hex) of the variable in the predictand data matrix, or
if XX is greater than 12_ , a subroutine YXCMPT is used to.
compute a predictor from 16" the predictand tape. All
70000000XX predictors must preceed those to be taken from the
predictor tape. :

Predictor projection time in hours corresponding to NPRED( , ).
For a predictor of the form 70000000XX the following relation-
ship should hold; MYTAU - 24 < KXTAU( ). Otherwise, the
predictand tape will be backspaced to find the data. Also,

if two or more 70000000XX predictors are used, they must be
read in so the KXTAU( ) is nondecreasing.

Number of new binary predictors to be made from originial,
maximum of 25. Zero indicates categorization is not done.

KCAT values which define the predictor categories. Binary
predictor k is given the value 1 if the originial variable
has the value f_TEMP(k); otherwise it is given the value

0. Note that these are cumulative dummies and that if a
variable is to be divided into n categories, only n-1
dummies should be formed. If KCAT = 0, these fields can be
left blank. If KCAT > 7, 1 or 2 additional cards are read
with FORMAT (9F8.0) to satisfy KCAT.

A blank card terminates the predictor list.

Card Type 10 -~ Format (Z6,Z4,14,12)

This set of cards indicates which, if any, predictors are to
be forced before screening. If MFORCE (card type 2, word 5)
is zero, this card type is omitted; otherwise, MIFORCE cards
are read, each containing:

NPREDF (1, ), NPREDF(2, ) - together hold predictor jdentifier in same

form as NPRED( , ).

KXTAUF( ) -~ Predictor projection time in same form as KXTAU( ).



Card

Card

Card

NCATF( ) - The category of the predictor. TIf the predictor was not
categorized, this must be zero. If it was categorized,
a 1 here would refer to the first category (or binary pre-
dictor), etc.

Type 11 - Format (éOIl)

NPUNCH( )~ NST values are read. The value of NPUNCH (k) should be
1 or 0 denoting whether the equation(s) with k predictors
is or is not to be punched, respectively.

Type 12 - Format (811)

JPUNCH( )~ As many values are read as these are predictands, including
categories, maximum of 8. JPUNCH(kK) should be a 1 or 0
signifying whether the equation(s) for the kth predictand
1s or is not to be punched, respectively.

Type 13 - Format (2011)

NWRITE( )~ NST values are read. The value of NWRITE(k) should be 1
or O denoting whether the equation(s) with k predictors
is or is not to be written on tape 8, respectively,

Type 14 - Format (8I1)

JWRITE( )- As many values are read as there are predictands, including
categories, maximum of 8. JWRITE(k) should be a 1 or 0
signifying whether the equation(s) for the kth predictand
is or is not to-be written on tape 8, respectively.

INPUT

TAPE

A.

Predictor Tape - Data Set Reference Number 1

This is a 9-track, 1600 BPI, binary mode tape read with subroutine RDX.
The format of the tape is given in "Format of MOS Interpolated Predictor
Tapes.' (See example JCL for DD statement.)

Predictand Tape - Data Set Reference Number 2
This is a 9-track, 1600 BPI, binary mode tape read with subroutine RDYL.

The format of the tape is given in "Format of MOS Predictand Tapes."
(See example JCL for DD statement.)



FXAMPLE INPUT CARDS

Card Type 1 - Format (20A4)

These 80 characters will identify the output,

AE0D CHECKDUT CLOLD E0UsTIONS ! ,
{123 0 LR IR TRA IR CR R th]‘.i TR ATE 4 450 00 43 40 S S5 BN S S a0 20 ReTES N RS I N T4 T Y a5

Card Type 2 ~ Tormat (314,F4.4,T4,2%26,24,14,2F8.0,414)

Generalized operator regression equations with 1, 2, 3, and 4 predictors
will be developed for 4 groups of stations; CUTOFF = 0. 0000 CGMT data
will be used. No predictors are to be forced. No stratification is to
be done. No days will be skipped; if a problem develops, program will
halt. LIMIT = 4. This is the last data set in this run. Only the last
equation developed for each group of stations will be printed.

Equations
will not be developed with a sample size <5.

o 0 4

63 €455 65 67 68,89 10 111271 3

0 AT TATTTRT

[zl e efamu

Card Type 3 - Format (I4)

One predictand is to be used.

!

ERERNEE ey s T e i T i e

IS SR S W T L B e I I T T Y e e

Card Type 4 ~ Format (314,876.0)

The predictand is to be prepared by subroutine YCMPUT. The projection
is 18 hours. Four exclusive binary predictands are to be used with
breakpoints 2.5, 3.5, and 6.5. These breakpoints refer to the variable

computed by YCMPUT. ’
& 19 4 2.5 &5

46081 B2 60 64,03 76
s et i, b

Ay W wap

301733 59 i 42 43 4]es %5 4 el 505 )

1 68[59 1078 1203 140 6798 38 6




Card Type 5 -~ Format (1216)

Four sets of station numbers are read in, each with a 999

999 terminator,
The four sets consist of 20, 1, 2, and 1 stations.

4284 12276 24011 147

LRE )

KRR ’4.'"(‘3};,’(} R

Skl

NS W W W e e
13 36137 9 38 e[ @ 6 il “©

Card Type 6 - Format (848)

One predictor tape, E10369, is to he used.

Card Type 7 - Formar (8A8)

One predictand tape, E10370, is to be used.
5
Card Type 8 -~ Format (918) f
16 dates are to be used, i
TRno408 TO04 04 FO040S T Poad os 20410 f f
“ KRR : UEE: Gy Eamhn H
MGyl s, .":/r % vy o ;

Card Type 9 - Tormat (26,24,14,12,7F8.0)

H
i

Three variables are to be used. The first, the 18-hr unmodified boundary
layer V wind component forecast by the PFE model (see "PE Variable

e



Card

Card

Card

Card

Card

Jdentification for MOS System"), is to be transformed into 3 binaries
with breakpoints -3, 0, and 3 m/sec. The second is to be transformed
into 4 binaries. The third is to be used in continuous form. Therefore,

a total of 8 predictors will be screened. The blank card is the terminator.

0 PRSING;

R A TR LR TR kT B R W TR SN TP TR TR LR YR Y|

SEGOPIO000 18 3 -3

[v2rase 1 aiim [EHERTRTRN

17 S8 G Eae 02 63 el BB @D W N R ey

SOS00L 0000 1397

[Crafs el o

aoo40iGoon

KERNIECRN

184 1477

4 4a] e 50 51 52]53 54 55 55787 58

35y 70 01 120
B

(U
s 5

263 4165 25 67 66169 16 11 7.

2 3elss 7 s]sioni i

Type 10, Format (26,Z24,14,12)
Omitted; no predictorsg are to be forced.
Type 11 - Format (20I1)

Only the 4-predictor equation for each group of stations will be punched.

i

Type 12 -~ Format (8T1)

Only the equations for binary predictands 1, 2, and 3 will be punched;
the 4th will not.

0
Vi a iy

£

i
fizy

M Apas A2 sk 44 e s s

Tvpe 13 - Format (20I1)

Only the 3-predictor equation for each group of stations will be written
on tape 8.

ooie -

56 1 ele s A4S 4 47 eda 0 31

[EEER

Tvpe 14 ~ Format (811)

The equations for all 4 binary predictands will be written on tape 8.

fii

[ . ooo- . y B L3 gl aatealion Tl §o 3 yidg g
Pl e as s mu i sy izans ISP RMEE R L".’Ll’viu(-l?nv'ﬂé':'.)wl.7 s LRLELE

TR IR S T R R L S NRCAR DR TR A PRI R VS
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OUTPUT: Printout of complete regression analysis, summary statistics,
and/or diagnostic information ig mostly self explanatory,
Regression equations, .if punched or written to tape, will be in
the format used in the Mos system,

RESTRICTIQE&: LABELED COMMON block BLOCK4 ig used. OQther restrictions are

noted above,

NONSYSTEM ROUTINES CALLED: RDX, RDY1, RDY2, RDY3, RDXY, ORDERP, CHNGDT,

SUMRY, THROUT, XFFR, XPROD, YCMPUT, YXCMPT, SAVREC, YUNPKR,
RDLIST, RDAUX, WRAUX, AND W3AIO1.

STORAGE REQUIRIMENTS : Depends on dimensions furnished by DRM60O. The
example DRM600 shown requires 384K bytes,

LANGUAGE: Fortran IV (H Extended).

LOCATIOQ; M600 is on load module DSN=NWS. SDO.TDL.TI0OAD with membef:naﬁe

OPM600. All subroutines are provided on load moduleg (see

example JCL) except YCMPUT and YXCMPT, which are for special
applications and must pe provided by the user only if needed.
See Card Types 4 and 9 for explanations of use of YCMPUT and
YXCMPT. W3ATIO01 is on Joad module DSN=NWS.NMC.TEST.LOAD with

member name W3AIOL. Others are on load module DSN=NWS.SDO.TDL.

LOAD with member names the same ag subroutine names with a
prefix of ”OP”. For instrance RDY hae membor numo OPRDX.

11
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EXAMPLE JCL:

//WERGM600 JOR (WE20008C2940420sWILLIAM) sGLAHNGMSGLEVEL=(240),
/f REGTOM=396K TIME=5,CLASS=]
// EXFC NFORXLG,GOREGN= 696K¢FHND~(RvLI)
[/UKEDGMYLTR DD DISP=SHR yDSN=NWS SN0 THL LOAD
J/UKRED S XXXXX DD DISP=SHR ¢ DSN=NWSeNMC e TEST«LOAD
//LKEDLSYSTIN DD =
INCLUDE MYLIB(OPRDLIST«OPRDAUXOPWRAUXOPMAOQBGDRMAE00)
INCLUDE MYLIR(OPRNDYXOPRNY1«NOPRNDY24OPRDY3,OPROXY ,OPCHNGDT OPTHROUT)
INCIUDE PY?]R(ﬁPVF«Rq1P§AVQ!(;HPXPRUDvUPQUMQY,OPORDERP,UPYHNPKR)
INCLUDE XXXXXA(W3ATOT) -
ENTRY MATN

//GOFTOIFOOT DD DCR=(RECFM=VS),

// DTQP:(OLD)1D3N=XDATA9INIT TAPEO s LARFEL=(4SLye IN) o VOL=SER=E10369
//GOLFTO2F00T DD DCR=(RFCFM=VS),

// NDISP={OLN) ¢NDSN=YDATALUNIT=TAPEOs LABFL=(4SLysIN)VOL=SER=E10370
//GOLFTO4FO0T DD NOR=(RFCFM=VS e LRECL=10204RLKSTZE=10208) ¢DSN=M600

// UNTT=SYSNAGSPACF=(CYLs (1+1)) s LAREL=(,SL)

//GDFTOGFONL DD NDCR=(RECFM=VSLRFECL=639BLKSIZE=643) DSN=M600,

// UNTT=SYSDAGSPACF=(CYLe{(1s1))sLAREL=(sSL)

//GOSYSIN DD =

o (Data Cards)

I

12



MOS OP NO. 11

RDLIST
READS A SET OF DATA CARDS

George W. Hollenbaugh
Harry R. Glahn
October 20, 1974

PURPOSE: This routine reads from cards, according to a given format,
a set of data for use by a calling program. The cards are
read one at a time into a temporary array and each word
checked for the terminator before saving the element in a
permanent named array. Blank or zero words may be left on
the cards for deleted elements which will be ignored if the
terminator is not zero or blank. An extra card will be .
necessary for the terminator if the last card of the card
set is filled.

CALL AND EXPLANATTION OF FORMAL PARAMETERS:

DIMENSION JV( ), MP( )

CALL RDLIST (JV,NV,MP,NP,MA,NN,MT)

©

JV ~ Array in which data will be returned.

NV - Size of array JV.
MP -~ Temporary array.
NP - Size of temporary array MP. Must equal the number of words per card.
MA -~ Contains format of data--maximum of 8 characters.
NN =~ Count of elements returned in array JV.
MI - Terminator.
EXAMPLE:

DIMENSION IDATES(365),ITEMP(9)
CALL RDLIST(IDATES,365,ITEMP,9,8H(9I8)  ,NCAS,999999)

Cards are read one at a time, 9 items per card, with FORMAT (918)
until the terminator 999999 is reached. Blanks and zeros are omitted
and the data, sans terminator, are placed into IDATES( ). A maximum



of 365 values can be read; the program prints "LIST TOO LONG" and
stops 1f the dimension of IDATES( ) is about to be exceeded. The
number of items returned in IDATES( ) is returned in NCAS.

RESTRICTIONS:

JV and MP cannot designate the same storage locations in the calling
program unless only one data card is to be read.

MA is typed a REAL*8 in the routine. All other variables are
REAL#*4, '

NONSYSTEM ROUTINES CALLED: None.

STORAGE REQUIREMENTS: 629 hexadecimal bytes

LANGUAGE: Fortran IV (H Extended Plus).

LOCATION: On load module DSN=NWS.SDO.TDL.LOAD with member name OPRDLIST.




MOS 0P NO. 12

M505

CHECKS MOS ASHEVILLE DATA

George W. Hollenbaugh
January 22, 1975

PURPOSE: The National Climatic Center compiles a monthly summary of
weather observations for selected stations and puts these
reports on magnetic tape in a format requested by TDL. The
purpose of this program is to check the observations for each
station by means of a combination automatic-manual procedure
and put the data into a form described in "Format of MOS
Predictand Tapes."

CARD INPUT:

Card orxder must be followed as given. All integers are right adjusted.

Card Type 1 - Format (5I4)

NDAY = Total number of days on the tape to be processed.

NOUT - Non-zero if a binary packed data tape is to be written.

MATX - Non-zero if a 2-dimensional matrix of stations and parameters
is to be printed. The count is the number of times the
parameter was reported as missing.

NSTANS - Total number of stations to be used.

LSTRCD - Non-zero if each processed report is to be printed.

Card Type 2 - Format (4X,I5,30X,5A4,1X,14)

NSTANS cards are read here, each of the form:

LSTANS () - 5-digit climatological (WBAN) number of station to be

= used.

NAMEY( ,J),J=1,5 - 20 character description (station name) of
LSTANS( ).

LOCSTA( ) - Station area code, where: l=conterminuous U.S., 2=Alaska,
3=Hawaii, and 4=Puerto Rico.

Card Type 3 - Format (I4,4X,18)

NDAY cards, followed by appropriate cards of Type 4, are read here,




each of the form:

NCOR = Number of adjustment cards to be read for date IPDAT/100.
NCOR can be zero.

i

Date-time group in the form, year *1000000 + month

* 10000 + day * 100 + hour. The processing for date
IPDAT/100 will start with this hour. Usually the hour
would be 03.

IPDAT -

Card Type 4 -~ Format (53A1,11X,214)

NCOR cards are read here, for each card of Type 3, each of the form:

I1Z2() - Complete station report, as described in '"MOS Card Format."
If IFIX=2 (see below), only Columns 1-13 need be punched.

IRCD = Position number of station report. Stations must be in
order by date-time and WBAN number within each date-time.

JIFIX ~ Type of adjustment, where: l=correction, 2=deletion and

J=insertion.
TAPE INPUT: Asheville data tape - Data Set Reference Number 1.

This is a 7-track, 556 pr, binary coded decimal (BCD) ta

read with the aavchronous FORTRAN READ starement. A

complete description of this input tape is explained in
"Format of MOS Asheville Tapes."

TAPE OUTPUT: Predictand tape - Data Set Reference Number 2.

A 9-track, 1600 bpi, binary mode tape is written with the

asychronous FORTRAN WRITE statement. The tape contains one
month of packed data preceded by seven header recorders. f
See "Format of MOS Predictand Tapes."

PRINTOUT: Printout is confined to diagnostic information and that
described in Card Type 1. However, informative messages will v
be printed regarding each station report if questionable i
parameters are encountered in that report as described in
“"Checks Being Made in MOS Asheville Data Checking Program."

EXAMPLE INPUT CARDS:

Card Type 1 - Tormat (5L4)

1C3 SRR N
RN ENTRT

255 stations are to be used and a binary packed tape written having

31 days of data. I would like to have each processed station report..' -
printed. Finally, show me in matrix form, a count of the number of
times a parameter was missing by station.



Card

Card

Card

Type 2 - Format (4X,I5,30X,5A4,1X,14)

FLG 03103 | O FLAGETAFFs RRIZ 1
Fl N X CE

(2 - |

782930 31 3237 34 3 wfar

o

255 station directory cards are read but only the first is shown.
This list will be printed for your convenience.

Type 3 - Format (L4,4X,18)

c IS R fue

3 adjustments are to be made to the data for date 741001, Thirty-

one of these adjustment and date-time cards are read but only the
first is shown.

Type 4 - Format (53A1,11X,2I4)

1 i

The station report of Flagstaff, Ariz. (WBAN No. 03103) for date-

rima 74100106 ia to he corrected. Tirs position +“n rhe list is

first.

0E21Evaion1is

(234561 efsmn

51t e 8 et 2223 W[z 26 2

The station report of Macon, Ga. (WBAN No. 03813) for date-time
7410015 is to be deleted. It turns out that duplicate reports
exist for the station and date-time, and the one out of position
must be ignored. The position of the duplicate report is fourth.
Note that only the station number and date-time need be punched
for the report.

The station report of Huntsville, Ala. (WBAN No. 03856) for date-
time 74100124 is to be inserted. The station was mistakenly omitted
from the list. Its position is sixth. Since no information is
readily available, 9's are punched on the card for missing data.



COMMENTS AND RESTRICTIONS:

NSTANS cannot be more than 260.
Only 18 parameters of data in each station report can be examined.

The input data on the Asheville data tape must conform to that
described in "MOS Card Format k"

The directory stations described in Card Type 2, must be in station
numerical order, thereby conforming to the order of the stations on
the Asheville data tape.

Following each card described in Card Type 3, the adjustment cards
(if needed), described in Card Type 4, must be in order by date-time

and by station number within each date—-time.

NONSYSTEM ROUTINES CALLED: RDASH, WRTKT, and YPKR.

STORAGE REQUIREMENTS: 150K is sufficient.

LANGUAGE:

FORIRAN IV (H Extended Plus).

LOCATION: Exists on load module DSN=NWS.SDO. TDL.LOAD with member name OPM505.
RDASH, WRTKT, and YPKR also exist on the same load module with
member names OPRDASH, OPWRTKT, and OPYPKR respectively.




EXAMPLE JCL:

//WBM505 - JOB (WE20008C294042C 4 GRAMX)  HOLLENBAUGH,CLASS=C 4 REGTON=15 0K
/1 EXEC PROC=NFORXLG
//LKEDCARLIB DD DSN=NWS.SD0.TDL.LOAD,DISP=SHR
//LKEDSYSIN DD *

INCLUDE ARLIB(OPM505,0PRDASH,OPWRTKT sOPYPKR )
/%

ENTRY MAIN ,
//GOFTO1FO0Y1 DD DSN=ADATA,VOL=SER=PWO25,UNIT=TAPET yLAREL=(,BLP,,IN),

/7 DCR:(DEN:19RECFM:F89LRECL:53§RLKSIZE:33927TRTCH:ET)9

// DISP={0OLDKEEP)

//GO.FTO2F001 DD DSNﬁYDATA9VOL=SER:E117979UNIT:TAPE99LABEL:(9SLgQUUT)9
// DCB=(DEN=3,RECFM=VSqLRECL=5644,HLKSIZE:)648)y

/7 DISP=(NEWsKEEP)

//GOSYSIN DD =

(INFUT CARDS)

4\t
7

//

(S




MOS OP NO, 13

M510

STACKS MOS PREDICTAND DATA

George W. Hollenbaugh
November 8§, 1974

PURPOSE: The predictand data, after being error-checked, for any given
month, resides on a magnetic tape in packed form. This
routine reads each of the data tapes for several months, and
in turn, stacks the records onto one tape.

CARD INPUT:

Card order must be followed as given. All integers are right adjusted.
Caxd Type 1 - TFormat (I4,1714)

NTAPS - DNumber of input tapes to be used——maximum of 17.

IFLAG(J),J=1,NTAPS - 1Indicates what is written on the output tape
when the end of input tape J is reached. 0 = no dummy
record written when end of input tape is reached. 1 = dummy
record written. If another input tape is used, the dummy
record will be followed by header records. If there are no
more input tapes, an EOF is written.

TAPE INPUT: Predictand tape - Data Set Reference Number 1

9-track, 1600 bpi, binary mode tapes are read with the asychronous

FORTRAN READ statement. Fach tape contains one month of packed
data preceeded by seven header reccords. See "Format of MOS
Predictand Tapes.™

TAPE OUTPUT: Stacked Predictand tape - Data Set Reference Number 2

A 9-track, 1600 bpi, binary mode tape is written with the
asychronous FORTRAN WRITE statement. Each tape contains only
one file of data (one data set): however it may contain more
than one '"pseudo file," See "Format of MOS Predictand Tapes."

PRINTOUT ¢ The printout will contain selected information read from data
cards described above. Also a list of dates will be printed
for which data are saved.




EXAMPLE INPUT CARDS:

Card Type 1 =~ Format (I4,1714)
& i 1

TG

The data on two ﬁredictand tapes are to be stacked on one tape. The
first tape contains PEATMOS data. The second tape contains MOS data.

A change in the data format exists between the two tapes. Therefore,
the data on each tape will become a "pseudo file" of data on the stacked
tape. See "Format of MOS Predictand Tapes."

COMMENTS AND RESTRICTEIONS:

No more than 17 predictand tapes can be read per run.

Only 1 stacked predictand tape can be written per run.

MOS data for approximately 2 1/2 years can be stacked on one tape.
The program may be used to make duplicate tapes.

NONSYSTEM ROUTINES CALLED: COPYL, COPYH, COPYD and PATCH.

STORAGE REQUIREMENTS: 155K is sufficient.

LOCATION: IExists on load module DSN=NWS.SDO.TDL.LOAD with membexr name OFM510.



EXAMPLE JCL:

//WBM510  JOB (WE20008C294042C ¢ GRAMX) s HOLLENBAUGH, CLASS=CyREGION=155K
/7 FXEC PROC=NFORXLG
//LKEDARLIB DD DSN=NWS«SDOTDL LOADSDISP=SHR
J/LKED.SYSIN DD %

INCLUDE ARLIR(OPM510,0PCOPYI OPCOPYH.OPCOPYD,OPPATCH)
/%

ENTRY MATN
//GDFTOLFOOL DD DSN=YDATA,VOL=SER=E11660,UNIT=TAPEYsLABEL={3SLysIN),
£ DISP=(0LD.KEEP) '
//GO.FTOLF002 DD DSN=YDATA,VOL=SER=E116614UNIT=TAPEGsLABEL=(4SLyyIN),
/7 DISP=(0OLD.KEEP)
//GO.FTO2F001 DD DSN=YDATA,VOL=SER=E11662,UNIT=TAPES,LABEL=(,SLys0UT),

/r/ DCB=(DEN=3,RECFM=VS,LRECL=5644,BLKSIZE=5648)
/7 DISP=(NEW,KEEP)
//GO.SYSIN DD %

(INPUT CARD)

/o
r #

//



‘MOS OP NO. 14

M515

SORTS MOS PREDICTAND TAPES

George W. Hollenbaugh
November 11, 1974

PURPOSE: To stratify by hours and season data records taken from MOS
system predictand tapes for use with MOS system programs.

CARD INPUT:

Card order must be followed as given. All integers are right
adjusted.

’

Card Type 1 -~ Format (I4,1714)

NTAPS - Number of iuput tapes to be used--maximum of 17.
ITAG(J),J=1,NTAPS -~ TIndicates what is written on the output tape
T when the end of input tape J is reached. 0 = no dummy
record written when end of input tape is reached.
1 = dummy record written. If another input tape is
used, the dummy record will be followed by header
records. If there are no more input tapes, an LEOF
is written.

Card Type 2 — TFormat (214,2(2X14),2(2X16))

TOURL - Predictand data are to be saved on tape for hour
TOURL.

IOUR2 - Predictand data are to be saved on tape for hour
TOURZ.

IBMAD ~ Beginning month and day in the form month X 100 + day
of seasonal data to be saved.

TEMAD - Ending month and day in the form month X 100 + day
of scasonal data to be saved.

IBDAT " - Beginning date in the form year X 10000 + month X 100
+ day which to start saving the data.

ILDAT -  FEnding date in the form year X 10000 + month X 100

+ day to be the last record of saved data.



TAPE INPUT:

Predictand Tape - Data Set Reference Number 1

9-track,. 1600 bpi, binary mode tapes are read with the asychronous
FORTRAN READ statement. Each tape contains only one file of

data (one data set); however, it may contain more than one

"pseudo file" (see "Format of MOS Predictand Tapes'"). (See
example JCL for DD statement.)

PRINTOUT:

A 9-track, 1600 bpi, binary mode tape is written with the
asychronous FORTRAN WRITE statement. This tape will contain
only one file of data (one data set); however, it may contain
more than one "pseudo file" (see "Format of MOS Predictand
Tapes"). Writing of dummy records is determined by ITAG( )
(see card type 1). (See example JCL for DD statement.)

The printout will contain selected information read from data
cards described above. Also a list of dates will be printed
for which data are saved.

EXAMPLE INPUT CARDS:

Card Type

Card Type

1 ~ Yormat (I4,1714)

Two predictand input tapes are to be used for sorting. The header
records followed by the desired data records are copied to the
output tape. Upon reaching the EOF on the first input tape, a
dummy record is written. Since there is a second input tape

called for, the header records from the beginning of this tape will
then follow the dummy record; followed by the data. Upon reaching
the end of the second input tape, again the dummy record is written.
Since no more input tapes are to follow, an EOF is written on the
output tape.

2 - Format (214,2(2X14),2(2X16))

Beginning on July 1, 1969 and ending with October 4, 1974, two
hourly (6 and 18 GMI') data records are to be copied to the output
tape per day. The period of interest is from April thru September.
However, I would like the last day of March and the first four days
October, to allow for projections. Also note that T have asked

for the collection to begin on July 1, 1969. This is because

no predictand data exists before this date. Therefore, the collecti
will contain data for July 1, 1969 thru October 4, 1969 and March

31 thru October 4 for years 1970, 1971, 1972, 1973, and 1974.

ot

or

o




COMMENTS AND RESTRICTIONS:

IOURL and IOUR2 cannot both be zero. Note from "Format of MOS
Predictand Tapes" that 0000 GMT for, say, November 1 is identified

as hour 24 on October 31.

If only one hour of sorted data is desired, say hour 12,

it dis

immaterial if IOURL be left blank and IOUR2 = 12 or IOURL = 12

and TOUR?2 is left blank.

If two hours of sorted data are desired, say 6 and 18, it s

immaterial if IOURL = 18 and LOUR2 = 6 or IOURL = 6 and

IOUR2 = 18.

The data for hour 6 will be followed by the data for hour 18 for

each day.

If IOURI and IOUR2 are equal, say hour 24, the data are saved

only once.

IBMAD and IEMAD can he interpreted as describing seasonal data
"from IBMAD = 0401 thru IEMAD = 0930" or "from IBMAD = 1001 rhru
IEMAD = 0331" or yearly data "from IBMAD = 0101 thru 1231."

No more than 17 predictand tapes can be read per run.

Only 1 sorted predictand tape can be written per run,

PEATMOS data exists for hours 6, 12, 18, and 24 GMT. MOS data

exists for hours 3, 6, 9, 12, 15, 18, 21, and 24 GMT.

do not expect to obtain PEATMOS sorted data for hours 3,

and 21 GMT because it is not available.

NONSYSTEM ROUTINES CALLED: RDJ, WTY and PATCH.

STORAGE REQUIREMENTS: 200K is sufficient.

LANGUAGE:  FORTRAN IV (H Extended Plus).

LOCATION: Exists on load module DSN=NWS.SDO.TDL.LOAD with member

Therefore,

9, 15,

name OPM515.

e



BXAMPLE_JCL:

//WBMS L5 JOB (NEZOOOBCZ@éO@ZCqGRAMX)eHGLLENBAUGH,CLASS=C,REGIUNmZOOK
/7 EXEC PROC=NFORXLG
//LKEDLARLIB DD DSN=NWS SO0 TDL JLOADsDISP=SHR
//LKEDSYSIN DD
INCLUDE ARLIB(OPMSlS90PRDJ¢UPNTYqOPPATCH)
/%
ENTRY MATN
//GD.FTOLFOOL DD DSNﬁYDATA;VOL:SER=E11659,UNIT=TAPE9,LABEL=(vSquIN)e

/7 DISP=(0OLDKEEP)
//GO.FTOLF00Z2 DD DSN:YDATAQVUL:SER=E116609UNITZTAPE97LABEL=(*SL19IN)7
// DISP=(0OLDsKEEP) ‘
//GCO.FTO2F001 DD DSN$YDATA$VOLzSER:E1lBllvUNIT:TAPEgﬁLABEL=(?SLq?DUT)q
// DCBz(DEN:BQRECFM:VSyLRECL:5644yBLKSIZE=5648)1
!/ DISP=(NEWsKEEP}
//GOeSYSIN non =
(INPUT CARDS)
/%

/7




MOS OP NO. 15

M630
10S BIAS PROGRAM
George W. Hollenbaugh

larry R. Glahn
November 20, 1974

PURPOSE: To compute the conditional relative frequency of specified

categories of a variable taken from a MOS predictand tape as
a function of categories of a variable taken from a MOS predictor
tape.

CARD TNPUT:

Card

- Card

Card

Card order must be followed as giveu.‘ All integers are right adjusted.
Type 1 - TFormat (314,278.0,2XA2)

MYTAU ~ Predictand projection time in hours. Actual predictand
times are NDATE( ) + MYTAU.

NPOS = Column within the predictand matrix where the observations
reside that are to be matched with the forecasts. See
"Predictand Data Matrix Description."

KCYCLE - 00 indicates model run time of 0000 GMT.
12 indicates model run time of 1200 GMT.

CAT(J),J=1,2 -~ Limits for categorizing the predictand. The number of
limits to be read must be 2.

NGO - LE (or GE) for relative frequencies equal to or less than
(equal to or greater than) CAT( ).

Type 2 -~ Format (1216)

JSTA( ) - 5-digit climatological (WBAN) numbers of stations to be used
in the analysis. Blank words may be left on the cards for
deletions. The terminator is a 999999 word.

Type 3 -~ Format (918)

NDATE( ) - Dates in ascending order. They must appear in the form
year X 10000 + month X 100 + day. Blank words may be left
on the cards for deletions. The terminator is a 999999
word.



and mmff (J=2).

CXTAU ~ Predictor projection time in hours corresponding to MPREDL{ ).

MPNAME(J),J=1,4 =~ 15 character description of MPREDL( ).

BREAK(J),J=1,3 -~ Break points for categorizing the predictor. Three
break points must be read.

KGO ~ LE (or GE) for relative frequencies equal to or less than
(equal to or greater than) BREAK( ).

Card Type 5 —~ Format (9A8)

LTAPS(1, )~ List of predictor tape reel numbers to be used. A blank word
is the terminator. The maximum number of tapes is 9. In case
exactly 9 are used, a blank word is not necessary. This list
is for printout only; actual tape selection is made from
JCL DD cards.

Card Type 6 — Format (9A8)

LTAPS(2, )= List of predictand tape reel numbers to be used. A blank wo:
T ig tho terminateor, The maximum number of topes is 9. In

case exactly 9 are used, a blank word is not necessary. This
list is for printout only; actual tape selection is made from

JCL DD cards.
Card Type 7 - Format (611,2X,6I1)

IMAPS(J),J=1,6 - These six values correspond in order to BREAK(1)CAT(1l),
BREAK(L)CAT(2), BREAK(2)CAT(L), etc. A non-zero indicates a
map will be plotted for that respective combination.

ITYPE(J),J=1,6 - These six values correspond to the six values in IMAPS( ).
They indicate background preference--0 for no boundaries,
1 for U.S. international boundary, or 2 for U.S. international
and state boundaries (see MAPS write—up).

@ Card Type 8 - TFormat (18A4)
6 cards are read here, each of the form:
TITLE( , ) = 6 possible titles (72 characters ecach) for maps corresponding

in order to BREAK(L)CAT(1l), BREAK(L)CAT(2), BREAK(2)CAT (L),
ete.




TAPE_INPUT:

A. Predictor tape - Data Set Reference Number 1

9~track, 1600 bpi, binary mode tape, read with subroutine RDX.
Format of the tape is given in "Format of MOS Interpolated Predictor
Tapes." (See example JCL for DD statement. )

B. Predictand tape - Data Set Reference Number 2
9-track, 1600 bpi, binary mode tape, read with subroutine RDY 1.

Format of the tape is given in "Format of MOS Predictand Tapes."
(See example JCL for DD statement. )

PRINTOUT:

The primary output will consist of the relative frequency of each of

2 predictand categories for each of 3 predictor categories for each
station in JSTA( ). These relative frequencies will be listed by station
and can be plotted on maps if desired (see IMAPS( )). Also, selected
information read from the data cards will be printed.

EXAMPLE INPUT CARDS:

Card Type 1 - Format (314,2F8.0,2%A2)

Card

Card

e 35 G i EEH i £ = ios

- s 10 bl PR ER S PR L3

N EE S e T T ) D s i S R DN T E T R SR B B EEEERE

The predictand (12-hr precipitation amount) is in column 15 of the data
matrix; a projection of 24 hours is desired from the run time of 0000 CMT.
The two predictand categories are defined such that the first (second)
category will be composed of those cases having a 12-24 hour precipitation
amount greater than or equal to .009 (.5) inches.

Type 2 - Format (1276)

These are the numbers that define the stations to be used. The terminator
is 999999. Zero or blank words can exist anywhere in the list.

Type 3 ~ Format (918)

These are the eight dates for which the conditional relative frequency
will be computed.  The terminator is 999999. Zero or blank words can
exist anywhere in the list.

e Y T

S



Card Type.4 - Format (1XZ6,24,13,3X3A4,A3,378.0,2XA2)

Card

al

[12

The predictor to be used is the 18-hr, unmodified, mean relative humidity
forecast by the PE model (hexidecimal identifer 1001300000). The type

of predictor is indicated by the plain text. The three predictor
categories are defined such that the first (second, third) category will
be composed of those cases when the predictor is greater than or equal

to 90 (75, 60) percent.

Since there are 3 predictor categories and 2 predictand categories,

6 relative frequencies will be computed for each station. As an example,
one computation will be the relative frequency of the 12-hour precipitation
amount being > .009 inches when the 18-hour PE mean relative humidity is

> 90 percent.

Type 5 - Format (9A8)

G PR

2oJeT 2228 Al 26 21 a1 30 31 30055 3 % 96137 38 30 <041 40 43 4136 6 37 4539 80 41 67]5) 61 56 soJa7 58 51 o[l 07 63 63]h O

Predictor tape ELL797 is to be used.

Card Type 6 - Format (9A8)

Card

Card

Predictand tape E10439 is to be used.

Type 7 - Format (611,2X,611)

Six maps are to be plotted. The map background for each will have U.S.
international and state boundaries.

Type 8 — Format (1L8A4)

Six map titles are read but only the first is shown. This title will be
printed preceding the first map.



COMMENTS AND RESTRICTIONS:

NPOS must be in the range of 1 thru 18,

No more than 9 predictor tapes can be used at any one time.
No more than 9 predictand tapes can be used at any one time.
The maximum number of JSTA's is 260.

The maximum number of NDATE's is 1008.

NONSYSTEM ROUTINES CALLED: RDY1l, RDY2, RDY3, RDXY, CHNGDT, YUNPKR, RDX, RDLIST,
MAPS and W3AIO1.

STORAGE REQUIREMENTS: 225K is sufficient.

LANGUAGE: FORTRAN IV (H Extended Plus).

LOCATION: M630 exists on load module DSN=NWS.5DO. TDL.LOAD with member
name OPM630; all subroutines except W3AIOL are on the same
module with member names the same as the subroutine names
with a prefix of "OP". W3AI0OLl is on the load module DSN=WWS .
NMC. TEST.LOAD (see example JCL).



EXAMPLE JCL:

/ /WBM630 JOR (WFE20008C2940422 ¢ GRAMX) s HOLLENBAUGHy CLASS=CyREGTUN=225K
// FXEC PROC=NFORXLG
//LKEDLARLIB DD DSN=NWSSDOTOL LUAD DI SP=SHR
/ULKEDSTRLUIRB DD DSN=NWS e NMC e TESTLUAD, DI SP=SHR
//ILKEDGSYSIN DD
INCLUDFE ARLIB(NPMO630,0PRDLISTOPMAPS)
INCLUDF ARLIH(HPRDY],UPRDY2,HPRDY3,UPRUXY,UPCHNGDT,UPYUMPKR,UFRUX)'
INCLUDE TRLIB(W3AIOL)

/ %

ENTRY MAIN .
J/GOJETOLEO0L DD DSN=XDATALUNIT=TAPE9Y,VOL=SER=ELLTYT,
// © DISP=(OLDGKEEPGKEEP) s LABEL=(1,SLys IN)
J/GOJFTO2ZEOOL DD DSN=YDATAUNIT=TAPEQ,VOL=SER=EL10439,
// DISP=(OLDKEEP KEEP) s LABEL=(14SLyyIN)

//GOSYSIN nNn ok
(INPUT CARDS)
_/ d

//



MOS OP NO. 16

MAPS
PLOTS NUMERIC VALUES ON A U.S. MAP
Frederick Marshall
November 18, 1974
PURPOSE: This subroutine is designed to plot single numeric values in
the range =999 to 999 at any location in the conterminous U.S.,
southern Canada, and northern Mexico. Locations can be specified

by latitude and longitude, x and y coordinates, or WBAN numbers.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

DIMENSION FLAT( ), FLON( ), IDATA( )

CALL MAPS (NSTA,FLAT,FLON, IDATA,LOC,NBLK)

NSTA -  Number of stations for which values are to be plotted.
(INTEGER*4)
FLAT( ) - Array containing WBAN numbers (INTEGER*4), latitudes
: (REAL*4), or x coordinates (REAL*4), depending,
respectively, on whether LOC = 0, 1, or 2 (see LOC below).
FLON( ) = Array contining dummy values, longitudes (REAL*4),

or y coordinates (REAL*4), depending, respectively, on
whether LOC = 0, 1, or 2. Order of values in TLON( )
must correspond to order in FLAT( ).

IDATA( )

1

Array containing numeric values to be plotted. (INTEGER*4)

LOC - Type of station location used, where: 0 = WBAN numbers,
1 = latitude and longitude in degrees and hundredths,
and 2 = x and y coordinates in terms of the grid where
(1,1) respectively is the lower left hand corner of the
grid.

NBK ~ Map background desired, where: 0 = none, 1 = U.S.
-outline only, and 2 = U.S. and state outlines.

EXAMPLE 1 :

DIMENSION TFLAT(267),FLON(267),IDATA(267)
CALL MAPS (267, FLAT,TLON, IDATA,1,1)




The 267 stations, whose locations are given by latitude/longitude
(indicated by LOC=1) in the arrays FLAT/TLON, are to be displayed
with a background consisting of the U.S. outline (indicated

by NBK=1).

EXAMPLE 2:
DIMENSTON LMBAN(260) , TDATA(260)
CALL MAPS (233,LWBAN,LWBAN,IDATA,O0,2)

The first 233 values in IDATA( ) will be plotted according to the
corresponding 233 WBAN numbers in LWBAN( ). U.S. and state
boundaries will be shown.

OUTPUT: The printout will contain a one~page pfinfed'map of numeric values
covering the conterminous U. 5., southern Canada,and northern Mexico.
If values were plotted by specifying WBAN numbers, the map will be
followed by values and corresponding WBAN numbers that could not be
plotted.

COMMENTS AND RESTRICTICNS:

A maximum of 350 values can be plotted if latitude/logitude or x and
y coordinates are used.

A maximum of 240 values can be ploLLtd if MOS WBAN numbers are used.
WRAN nupbars ngt found 45 She direcivry will be printed along with
the station value after the map is displayed. If a value is found to
overlap another value during the plotting, the overlapping value will
not be plotted but will be printed dlon0 with the WBAN number after
the map is displayed.

The calling program must skip to top-of-page; this permits map titling.

Station values to be plotted must be in the range -999 to 999.
Background and spacing constants assume eight lines per inch print.

The actual location of the station is the tens digit of the printed
value.

NONSYSTEM ROUTINES CALLED: None

STORAGE REQUIREMENTS: 41,000 hexadecimal bytes.

LANGUAGE: TFortran IV (il Extended Plus)

LOCAT TON: Exists on load module DSN=NWS.SDO.TDL.LOAD with member name OPMAPS.




MOS OP NO. 17

M300

MERGES TWO MOS INTERPOLATED PREDICTOR TAPES

Frank T. Globokar
Sept. 1, 1974
December 31, 1974 (Rev.)

Subroutine merges two files of MOS interpolated predictor

data onto a single file. Dates on each of the input files,

TAPEL and TAPE2, must be ordered. Output on file TAPE3 will also
be ordered by date. A1l data are in the format described in
"Format of MOS Interpolated Predictor Tapes," Typically, one
input file will have been prepared by program M200 and will
contain data from one model. The other input file will have

been prepared by M200 and will contain data from a different
model. M300 uses variable dimensions so that storage requirements
can be altered as needed. A driver DRM300 is available 1in source
form.

CALL_AND EXPLANATION OF DRIVER DRM300

A list of DRM300 follows:

(4] PROGRAM DRM300
-c PURPOSE « A

C DRIVER FOR M300 MERGING SUBROUTINE

C LET NDL1 = NUMBER GRUATER OR EQUAL TO THE NUMBER OF STATIONS

¢ USED IN M200 INTERPOLATION PROGRAM.

C ND2 = NUMBER GREATER OR EQUAL TO THE SUM OF PREDICTORS ON
¢ TAPES T0 BE MERGED

C DIMENSION NAMEX(NDI » ), LWBANX (1D]) » LWBANY (ND1), IDATA (ND1)
C DIMENSION IPRED(ND2 » 1), KPRED (8¥D2, 7) »NPRED(ND2, 7)
CREEXRXUSING DISCRIPTION ABOVE, THE USER MUST SUPPLY NEXT 4 CARDS.

DIMENS10U NAMEX(EGO,S),LWBANX(QGO),LWBANY(ZGO),IDATA(ZSO)
DIMENSION LPRED (400, 7) , KPRED (400, 7) ,NPRED (400, 7)

DATA ND1/260/

DATA ND2/400/ »

CALL MBOO(NAMEX,LWBANX,LWBANY,IDATA,IPRED,KPRHD,NPRED,NDl,ND2)
STOP

END

In DRM300, 2 variables are given values in DATA Statements. These are:

NDL

ND2

— Set >the number of stations used in both runs of M200
interpolation programs. For consistency among MOS programs,
~use NDL = 260 unless a larger number is actually needed.

= Set > the total number of predictors on the two tapes to be
merged.




Also, in DRM300, 7 variables are given constant dimensions. These
dimensions must agree with the values of the variables ND1 and ND2 as
shown below:

NAMEX (ND1, 5) , LWBANX (NDL) , LWBANY (ND1) , IDATA (ND1) , IPRED(ND2, 7) ,KPRED (ND2, 7) ,
NPRED (ND2,7)

CARD INPUT: Card order must be followed as given. All integers are right
adjusted.

Card Type 1 - Format (20A4)

NATURE( ) = This information is printed to identify output.

Card Type 2 - Format (2I4)

KDIFY —~ Model on TAPEL has cycle time KDIFF hours prior to
model on TAPE2.

IPUNCH - 0 if you wish matching dates to be punched in FORMAT
(918). The resulting date deck can then be used as
input to a program using the merged file produced by
M300. A non-zero value will surpress punching.

Card Type 3 ~ Format (9A8)

LTAPS(1, ) - Tape reel numbers of up to 9 tapes to be read on
logical unit number 1. This list is for print out
only; actual tape selection is made from JCL DD cards.

Card Type 4 - Tormat (9A8)

LTAPS(2, ) - Tape reel numbers of up to 9 tapes to be read on
logical upit number 2. This list is for print out
only; actual tape selection is made from JCL DD cards.

Card Type 5 - Format (9A8)

LTAPS(3, ) - Tape reel numbers of up to 18 tapes to be written
on logical unit number 3. A blank word must follow
the tape numbers unless exactly 18 are used. 1f
exactly 9 are used, a blank card is necessary. This
list is for print out only; actual tape selection is

made from JCL DD cards.
TAPE INPUT:- Data Set Reference Numbers 1 and 2

These are 9-track, 1600 bpi, binary mode tapes rcad with the FORTRAN
ASYNCHRONOUS READ statement.



TAPE OUTPUT: Data Set Reference Number 3

This is also a 9-track, 1600 bpi, binary mode tape written with the
ASYNCHRONOUS WRITE statement. The order of fields on tape 3 is by
date. All fields (for a particular date) from tape 1 will appear
first, followed by all fields on tape 2. Also, for a particular
date, the order of fields on tapes 1 and 2 will be maintained on
tape 3. Only matching dates will be saved on tape 3. The cycle
time on the output tape will correspond to the cycle time of the
model on tape 1. This feature is primarily for merging 06Z (182)
SUM runs with 00Z (12Z) PE and Trajectory runs. The 06Z SUM will
become 00Z, but the projections (taus) will not be modified. That
is, a SUM tau of 6 will verify at 12Z, while a PE tau of 6 will
verify at 06Z. This procedure is necessary for certain analysis
programs, such as M600, to run properly. '

EXAMPLE INPUT CARDS:

Card

Card

Card

Card

Type 1 — Format (20A4)

FI FERGE

N CE N PN

'3
'

sl 3 R L B[R s e
i 8

@ - Py ¢ o
D R L N I R R B A R DEE R

The cycle time of both models is the same and the matching dates will
be punched.

Type 3 - TFormat (9A8)

Two input tapes, E11111 and E12222, are to be used on Data Set Reference
Number 1.

Type 4 ~ Format (9A8)

ot ) B

Two input tapes EL5555 and E160666, are to be ueed on Data Set Reference
Number 2.

Type 5 = Format (9A8)
Eligis Eiisrs Eii4i4» 11515
SRR EXOR N (TR X

Four output tapes, E11212, E11313, 11414 and E11515, arc provided
for output on Data Set Reference Number 3.

hy ek T
]

3

e ——

P

et O T e o



OUTPUT: Printout includes tape reel numbers used, predictors in the order
written, and dates for which data from both files 1 and 2 were available.
The dates for which data are put on TAPE3 are punched out, if desired

(see Card Type 2, IPUNCH).

RESTRICTIONS: Program is dimensioned for a maximum of 999 dates. ILf a
greater number is needed, only the appropriate dimension
statement need be changed.

NONSYSTEM ROUTINES USED: None

STORAGE REQUIREMENTS: 180K hexidecimal bytes.

LANGUAGE: FORTRAN TV (i Extended).

LOCATION: - M300 exists on load module DSN=NWS.SDO.TDL.LOAD with member name
OPM300. "

A

R I A




EXAMPLE JCL:

F/MGAARG R (i 2008290041 (g GRARX ) o VGLOROKAR THE Y,
[/ REGTOME 000 (] Vi bss (MG RV (], ) )
// i A"‘?"-"(l SEOEXCL G oAb R T = (0] )
ALK GSYLE DO 0 Shm el Sy S0 TR o LEAD 0] S SHK
J/LKECSYS TR i
PRCLTTE My e (G0 300)
FROTEY  MA T
e
/O SYSTe 0D

(DRIVER DRM300)
/%
F/GOVETOIEORT DY DSN=XDAT A TS0= (OLD KEFP KEEP) U T=TAPEY .
/7 LRBEL=() 0 SL o EA ) VOLEST =1 1]
[/ DR (RECEFNSVS ol RECL =51 Y6 it LKSTZF=R200, DEN=3)
//GOCETOY002 D uxm:xnnTﬂ.nlSv:(nLn,KErv.Kkév).UN]I:Tﬂwﬁw.

[/ LAREL=01 . S TR syl =Ser=1122020,

/7 BER={RFCFy=VSLRECL 281495 BLKSTZE=R2200, 1

3)
FAEOETEPEOND Tl 0SHEXDATA LTSV (OLDKEEP yKEER) HE I T=TAPEY .,
£/ UABEL=(] o SL .y TH) L VOLESER=E15556,

7 BLREIPELT =S LR ECL =R 94 L S KSTZE=5200,DFN=3)
J/GDLGETO2007 DD DSHEXDATACO TSP (OLDKEFP JKEER) ,UNT T=TAPEY,
S/ LANELE(1 S 0o In) W VOL=SER=E ] 6666,

F/ 0 DOR= (RECFE=VE LRECL=R196 RLKSTZE=8200,DFN=3)

/0L ETORENGT B DSM=XDAT A IV )N (NN PR LEERPY G Libi) ] - [N RN BTN
/7 L EREL=Y L S GHT ) (st sk 121 2,

[/ DR (R =Y S U RECL VT yn (LS T ZF =R 00 DEN=R)

/G L0007 DD ESM=S0A T A e DS (I R KEFPR )Y ot =T ARE

Ns

/7 EAEL =01 S e ot T ) oV =Nt m1147 3,

J/ RS IRECIV VS LRECL =81 WA . ALK STZ 1 S92 000 o DR % )

[/E0 ETORE0NY SR ATA TSP (D KPR KEFEP Y Wi T = TANEY,
/7 RS I O S S REE N I SR VST NN IR 1 V7 P

L/ DERE(PECT VA o RECL =000 On (0l KS T 7150200, s 3 )

[/ ETORE004 Diy DSR=0NAT Aa e TSP (M g KO P KPR o) s T A Sy
// PAREL =) o S o 11T ) w VO =S =11 15 1Y,

£/ DERE (RECEAaVS DR ECL =01 G0 e ALKSTZE=8200DEM=%) .

/0N, SYS T DD

(DATA CARDS)

&2



PURPOSE:

MOS OP NO.

M200PE,M2007.J,M200LM,M200SM, M200BL

INTERPOLATES TO STATIONS

FROM MOS GRID-POINT TAPES

Frank T.

18

Globokar

August 1, 1974
December 31, 1974 (Rev.)
The objectives of the interpolating and abstracting subroutines

are to interpolate from grid-point data fields on MOS tapes to
designated stations or locations, and to perform, through sub-
routine OPTION and other user—-provided subroutines, computations
of new variables. The basic grid tapes contain data from the

PE, TJ, LFM, SUM, or PBL models.

grid tapes includes a 1l2-words-
and a value for each grid point (packed). (See "Format of MOS
Grid-Point Predictor Tapes'.) The data for a selected day are
read from the tape and saved in memory. At this point, the data
fields are available for retrieval for computations necessary to
computing other fields from the existing fields if that is desired.
Interpelation to the designated stations is performed on all the

Each record from the

intended fields and values saved on the output tape. MZ00 utilizes
variaplie dimensions so that storage requirements can be altered
as needed. A driver DRM200 is available in source form.

CALL AND EXPLANATION OF DRIVER DRM200

o PRNGRAL 2200

G PHRPOSE

o (RIS YA S N S R TP S E RS N R R T O R I A N B R R IR B A

e THTS e byl A a0 T oa b e | [aind SEhse b ] o Vi< |

O R e e O B B O R B e B R I IR D TR TR

C SEE 2000 W] FErhpe b Gl s e =X anin o,

C Ll S = cl i GREAT 2 v AL Ty Tt = BRIV N Il R

(, it R R L T B N R T B T S O O SOt A O B SO B A KT 1 S | Mt

( DR PREDRTCT S Ll 4,

« N2 e L L L o IR (RN N R S E S I B N TN

C V2S5 i D g L o e AT e,

C A4 2w O I T I N S R BV B T

¢ B 1272 FOR S IS Y VOO B I PO

(i WiY3 = Sl AR A Pl Bt Ial s T Tk THpadbn R Pl LS i STAd

C Yiu AR b AT Pita

G NYL = Iy E g3

(. Yo Qi JSAV (MY o)

¢ DT 05 Tl AR (N4 )

C Db ad ST B (NS A ) G GO N3 ) ¢ (4 ) 4

. Hfm('\’H‘i).ll('!:‘."-)vl.l("-1‘).11(

C PFINCCMIY A Y w4 ) g e (s .m V(e

G TT(NH%).“H('ﬁﬁ).VV(“H»). ,(

s ooPHE MEAT o CARDS SEentlisn nk- JTSERTED e
DIMESNSTid TSAV ]2 44000) )
DIFMERS TN Ap(2579) -

DTGNS IO BA(26044) G0 L7m0) e {200) - F (2e00) ¢ - (200 ) W

1 GOLZA0Y it (260 e T T(Z00) 00 (260) il Zn0) o b (A0 ) vt
7 WN(?GH).HH(?AH).VV(?MH),“H(Phh).nﬁ(/mh)~\\( A ) e L (20
] B U260 ¢V 200 ) g (‘).():{,')r',v;»).‘f‘./ Jestr)

G PHE B0 Ge pris e sy oo STA || Sl S it e,

DEENS T A fIRE (20 ) o [LST(3) '
FORTIYALERCH (AR Yo N 0T ))

EORTVALENCE (PP (1)) g (20 0 ) eSS UL ) e bl () it 1)),
] (VV(]).\-(l}).lvzr;) YV

G i I /NG I, o ] T a2 o KA 1 S ] 12

G 5 3% 5e s 3 !),»\.g'/\ STATH 1l RTS i .\|)],h|15,|u\’ mUIS T Jirse- T -0
PDATA MDY/

DATA A3/ 72000

100

DATA Npa/s 2604/
READCH 100 ) (A THRE (K ) ¢ K=)420)
FOVRMAT (Z0A4)

NMC identifier

N

e
)




READIS QYO 2VKSKTHGROYOLE s TN GaK [ b
107 IS SRR B O I TSP (V70 .
FOTid g, )Yy =1 (4
ST =0 1)

1

1F(

Tl

TR 20 g5y
T

N

FUTi e iy, b Yi)D =2k
FOTim e TonYisnr T 1oy
CMRIE (605 ) T '
105 FORSAT O/ /o0 T BT LI T sty s L dbedbg Il G ] Sy 1S T8 v ]
ST o8
‘Y|l” "‘“"\‘T 1“”‘.' ]H\”_.{ ] (,""\‘” ]”v( "{;) (‘,/”.l. ];- [).;_r;;,||‘,\|i Tra \fl'~»\:|ix|]|'!-
g SOVENE LS T S E . TE G200 g =000 e w2000 s 200N 0 T g sl
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PURPOSE:

CALL AND

105 0P NO. 19

MOSCST

RETRIEVES MOS FORECAST DATA

Frederick Marshall
November 30, 1974

This subroutine is designed to retrieve MOS forecasts and/or
station constants from the MOSMAT permanent files.

EXPLANATION OF FORMAL PARAMETERS:

NCODE.

NPROJ

INIT

FLD(

©

.

DIMENSION FLD(350)

.

CALL MOSCST(NCODE,NPROJ,INIT,FLD,NST,NCAT,NDATE,NERR

MOS code number of data type requested. Codes < 16
indicate station constant data; codes > 100 indicate
various forecast fields. (See Attachment 1.)

Projection of forecast field wanted in hours. Con-
tains dummy parameter if constant data is requested.

vInitial time, or cycle, in GMT (00 or 12).

Array to contain data that is returned. Data for any
station occupies same position in all returned arrays.
All values returned are REAL%*4 except MOS Codes 1 (sta-

tion WBAN numbers) and 2 (block/station numbers) which
are INTEGER*4, .

Number of values returned in FLD( ).

A number which distinguishes among probabilities and/or

categorical forecasts. If a single equation produces a

categorical forecast or single probability, NCAT=1.

ILf a set of 5 equations produces 5 probabilities, NCAT=

1,2,3,4, and 5. 1If a categorical forecast is also added
to these 5 probabilities it will have NCAT=6. Contains

dummy parameter if constant data are requested.




NDATE - Date/time in format: year(2 digits) * 1000000 + month *

o 10000 + day * 100 + hr. TFor forecast fields, it tells
the initial date/time. For constant data, it tells when
field was last generated.

NERR ~ Error return status, O=good return, l=entry not in ID

o table, 2=retrieved data has wrong ID (ID's in locator
table do not match ID's in record), 3=error in & sub-
routine calling parameter. If error return is not zevo,
data are returned as missing (9999's).

EXAMPLE L:
DIMENSION KFLD (350)
"CALL MOSCST(1,DUM,0,KFLD,NST,DUM, NDATE ,NERR)

The forecast station WBAN numbers (NCODE=1) are to be retrieved
from the 00Z MOSMAT file.

EXAMPLE 2:
DIMENSION FLD(350)
CALL MOSCST(100,12,0,FLD,NST,6,NDATE,NERR)
The 12-hr (NPROJ=12) categorical (NCAT=6) ceiling (NCODE=100)
forecasts from the 00Z MOSMAT file are to be returned. This
assumes a categorical ceiling forecast folliows five prohabiliiries.

OUTPUT: None

COxMENTS AND RESTRICTIONS:

A maximum of 350 values can be retrieved from each MOSMAT record.

NONSYSTEM ROUTINES CALLED: W3rK0O, WBFKOL, and W3FKO3.

STORAGE REQUIREMENTS: 7,000 hexadecimal bytes.

LANGUAGE: TORTRAN IV (H Extended Plus).

LOCATION: Exists on load module DSN=NWS.SDO,TDL.LOAD with member name
OPMOSCST. W3FKOO, W3TK01l, and W3FKO3 exist on load module
DSN=NWS .NMC.TEST.LOAD with same member names.




MOS OF NO. 20

SPDBL

COMPUTES WIND SPERD

Frank T. Glebokar
December 31, 1974

PURPOSE: Computes wind speed from wind components and saves resulting
field unsmoothed and/or smoothed. This routine was written
to be used with the OPTION subroutine of any of the M200
interpolation programs. :

CALL AND EXPLANATION OF FORMAT, PARAMETERS:

SUBROUTINE SPDBL(IDI,IDZ,IHR;MHSNIWDS,NRCDZ,ISAV,NECS,JEATE,JJ,
II,FD1,US,FD2,UA, FD3,UT, MO, M5, M9, M25)

ID1L - First 6 hex characters of wind speed field identification
(see "Format of MOS Interpolated Tapes") written to tape.
The level at which the wind speed is to be computed is taken

From TH1. Faor example, an ID1 of 205082 hex would Teault
in the 205 level (or 850 mb) wind speed being computed.

IDZ - TLast 4 hex characters of wind spcod field identification
(see "Format of MOS Interpolated Tapes"). For example,

a 5-pt. smoothed LFM field would have an ID2 of 0102 hex.

IHR - Forecast projection tau.

MO — 1if greater than 0, field is saved unsmoothed.
M5 = 1if greater than 0, field is saved S5-pt. smoothed.
M9 = if greater than 0, field is saved 9-pt. smoothed.

M25 - 1f greater than 0, field is saved 25-pt. smoothed.

~ RLNDS, BACDZ, ISAV, NCS , JDATSE,, 1, T1, FDL, US , ED2, UA,TD3, UY ~ These argu-

L,US, kD2, 1,
0

ments should be carried from OPTION to SPDBI, without change.

EXAMPLE :

FOR LFM - SUBROUTINE OPTTON (MIL, NIWDS ,NRCDZ, TSAV,NECS, TGRD, JJ, TT, JDATE)
DIMENSION US(24,31),UA(24,31) ,UT (24, 31)
DIMENSTON MH(NIWDS),TSAV (NLWDS, NECS)



OUTPUT:

COMMON/BLOCKA/FD1(747) ,FD2(747) ,¥D3(747)
EQUIVALENCE (FD1(4),US (1,1)), (FD2(4) ,UA(1,1)), (FD3(4),UT(1,1))

CALL SPDBL (IHX(120062),IHX(0002), 24 ,MH1,NIWDS, NRCDZ, ISAV, NTCS
JDATE,JJ,IT,FD1,US,FD2,UA,FD3,0T,1,1,0,0)

RETURN

END

This call would vesult in the computation of the 24~hour 500-mb
wind speed. The unsmoothed and 5-pt. smoothed fields would be

saved.

Printout is limited to diagnostic information.

RESTRICTIONS::

If this voutine is called, the user must insure that the appropriate
wind fields are saved in the M200 interpolation program, i.e., if
computing 120062 hex, 120070 hex and 120071 hex must be saved for
computation.

Smoothing or no smoothing can be indicated in either ID2 or in

MO, M5, M9 or M25. The user must insure that each form of the wind
speed ILield 1s indicated in the appropriate form in the M200 in-
terpolation program.

NONSYSTEM ROUTINES CALLED: RPECS, WECS, RCHECK, and WCHECK.

STORAGE RFQDT] MENTS: 68C hexidecimal bytes.

LANGUAGE:

LOCATTON:

Fortran IV (H Extended).

SPDBL,. RPECS, WECS, RCHECK, and WCHECK exist on the load module
DSN=NWS5.SDO.TDL.LOAD. with member names OPSPDBL, OPRPECS, OPWIECS,
OPRCHECK, and OPWCHECK, respectively. The last 4 of these routines
are called whenever an M200 interpolation program is run.



MOS OP No. 21

DIVG

COMPUTES WIND DIVERGENCE

Frank T. Globokar
December 31, 1974

PURPOSE: Computes wind divergence from wind components and saves
resulting field unsmoothed and/or esmoothed. This routine
was written to be used with the OPTTON subroutine of any of
the M200 interpolation prograns.

CALL AND EXPLANATION OF FORMAL PARAMETERS ¢

SUBROUTINE DIVG(IDL,IDZ,IHR,MH,NIWDS,NRCDZ,ISAvgNECS,JDATE,
JJ,1II,¥D1,US, FD2,UA, FD3, UT, MO, M5, MO, M25)

ID%V = First 6 hex characters of divergence identification (see
"Format of MOS Interpolated Tapes") as it is to be written
to tape. The level at which the divergence is to be computed
is taken From IDi. For example, an ID1 of 205112 hex would
result in the 205 level (or 850 mb) divergence being computed.

ID2 -~ Last 4 characters of divergence identification (see "Format
of MOS Interpolated Tapes"). TFor example, a 5-pt. smoothed
PE field would have an ID2 of 0100 hex.

IHR - Forecast projection tau.

MO - If greater than 0, field is saved unsmoothed,
M5 = ILf greater than 0, field is saved S5-pt. smoothed.
M9 =~ If greater than 0, field is saved O9-pt. smoothed.

M25 - If greater than 0, field is saved 25-pt. smoothed.

_ﬂﬁtglﬂg§,NRCDZiISAVLNECSngATﬂlggtllLEQlﬁgg!ﬁgglgézFDBLgI ~ These
argumnents should be carried from OPTION -to DIVG without
change.




EXAMPLE:

(For PE)} -~

OUTPUT:

SUBROUTINE OPTION (MH,NIWDS,NRCDZ,ISAV,NECS,IGRD,JJ,II,JDATE)

DIMENSION US(15,17),AK(8,7),WH(4,3),P1(2,2)

DIMENSION UA(L15,17),AS(8,7),WL(4,3),PR(2,2)

DIMENSION UT(15,17),AL(8,7),WA(4,3),PT(2,2)

DIMENSION MH(NIWDS),ISAV(NIWDS,NECS)

COMMON/BLOCKA/FDL(330),FD2(330),TD3(330)

EQUIVALENCE (FDl(A),US(lyl)),(FD1(259),AK(1,1))9(FDl(BlS),
WH(1,1)), (FD1(327),PT(1,1))

EQUIVALENCE (FDZ(&),UA(l,l)),(FD2(259),AS(1,1)),(FD2(315),
WI(1,1)), (FD2(327),PR(1,1))

EQUIVALENCE (FD3(4)9UT(1,1)),(FD3(259),AL(1,1)),(FD3(315),
WA(L,1)), (FD3(327),PT(1,1)) :

.

CALL DIVG(IHX(120112),IHx(0100),24,MH,NIWDS,NRCDZ, TSAV,
NECS,JDATE,JJ,11,FD1,US,FD2,UA,¥D3,UT,1,1,0,0)

RETURN
END

This call would result in the computation of the 24~hour 500-mb
divergence. The unsmoothed and 5-pt. smoothed fields would be

saved.

Printout is limited to diagnostic information.

RESTRICTIONS::

If this routine is called, the user must insure that the
appropriate wind fields are saved in the M200 interpolation
program,i.e., if computing 120112 hex, 120070 hex and 120071
hex must be saved for computation.

Smoothing or no smoothing can be indicated in either ID2 or

in MO, M5, M9, or M25. 'The user must insure that each form of
the divergence field is indicated in the appropriate form in
the M200 interpolation program.

NONSYSTEM ROUTINES CALLED: RPECS, WECS, RCHECK, and WCHECK.

STORAGE REQUIREMENTS: 1AE4 hexidecimal bytes.

LANGUAGE:

LOCATLION:

FORTRAN IV (H Extended).

DIVG, RPECS, WECS, RCHECK, and WCHECK exist on the load module
DSN=NWS.SDO.TDL.LOAD with member names OPDIVG, OPREPECS,

OPWECS, OPRCHECK, and OPWCHECK, respectively. The last 4 of
these routines are called whenever an M200 interpolation program
is run. :



MOS OP NO. 22

VORT

COMPUTES VORTICITY

Frank T. Clobokar
December 31, 1974

PURPOSE: Computes vorticity from forecast wind components or from
geostrophic winds and saves resulting field unsmoothed and/or
smoothed. This routine was written to be used with the OPTION
subroutine of any of the M200 interpolation programs.

CALL AND EXPLANATION OF FORMAIL PARAMETERS :

SUBROUTINE VORT(ID1,ID2,IHR,MH,NIWDS,NRCDZ,ISAV, NECS,JDATE,JJ,II,FD1,
US,¥D2,UA,FD3,UT, IVORT, MO0, M5,M9,M25)

ID1 - First 6 hex characters of vorticity identification
(see "Format of MOS Interpolated Tapes") as it is to
be written to tape. The level at which the wind speed
is to be computed is taken from ID1. TFor example,
an ID1 of 205111 hex would result in the 205 level (or
850 mb) vorticity being computed.

ID2 — Last 4 hex characters of vorticity identification

(see "Format of MOS Interpolated Tapes"). For example,

a 5-pt. smoothed LFM field would have an ID2 of 0102 hex.
IHR = TForecast projection tau.

LVORT - Set equal to 0 if vorticity is to be computed from forecast winds.
Set equal to 1 if vorticity is to be computed from geostrophic

winds.
MO - If greater than 0, field is saved unsmoothed.
M5 ~- If greater than 0, field is saved 5 pt. smoothed.
M9 - If greater than 0, field is saved 9 pt. smoothed.
M25 - If greater than 0, field is saved 25 pt. smoothed.

MU, NIWDS,NRCDZ, ISAV ,NECS , JDATE, JJ » LI,FD1,US,FD2,UA,FD3 ,UT —

These arguments should be carried from OPTION to SPDRI without
change.




EXAMPLE :

For LFM - SUBROUTINE OPTION (MH,NIWDS,NRCDZ,ISAV,NECS,IGRD,JJ,II,JDATE)
DIMENSION US(24,31),UA(24,31),UT(24,31)
DIMENSION MH(NIWDS, ISAV(NIWDS,NECS)
COMMON/BLOCKA/FDL(747) ,FD2(747) ,FD3(747)
EQUIVALENGE (FD1(4),US(1,1)), (FD2(4) ,UA(L,1)), (FD3(4),UT(1,1))

CALL VORT (IHX(120111),IHX(0002),24,MH,NIWDS,NRCDZ, ISAV,NECS,
JDATE,JJ,11,FD1,US,FD2,UA,FD3,UT,0,0,1,0,0)

RETURN
END

This call would result in the computation of the 24 hour 500 mb
vorticity from the forecast winds. The field would be saved
unsmoothed and 5 pt. smoothed.

OUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS:

If this routine is called, the user must insure that the appropriate
fields are saved in the M200 'l‘nf‘@‘l‘hn1nf1nn nrcgram, i.e. 5 if f"f\ﬂn\nf‘lné
120111 hex from forecast winds, 120070 hex and 120071 hex must be
saved for computation. If computing 120111 hex from geostrophic
winds the appropriate height field must be saved, in this case

120001 hex.

Smoothings or no smoothing can be indicated in either ID2 or in
MO, M5, M9, or M25. The user must insure that each form of the
vorticity field is indicated in the appropriate form in the M200
interpolation program.

NONSYSTEM ROUTINES CALLED: RPECS, WECS, RCHECK, and WCHECK.

STORAGE REQUIREMENTS: 2C8C hexidecimal bytes

LANGUAGE: FORTRAN IV (H Extended).

LOCATION: VORT, RPECS, WECS, RCHECK, WCHECK exist on the load module DSN=NWS5.
SDO. TDL.LOAD with member names OPVORT, OPRPECS, OPWLECS, OPRCHECK, and
OPWCHECK, respectively. The last 4 of these routines are called
whenever an M200 interpolation program is run.



PURPOSE:

MOS OP NO. 23

DIFF

COMPUTES DIFFERENCE

Frank T. Globokar
December 31, 1974

Computes difference between two fields and saves resulting
field unsmoothed and/or smoothed. This routine was written
to be used with the OPTION subroutine of any of the M200
interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

=

Cy
s
s
7]

[&

KAl

KAS5

KA9

KA25

SUBROUTINE DIFF(J1,JHR,KI1,KHR,KA1,KA5,KA9,KA25,JDATE ,MH,

i

NIWDS,NRCDZ, ISAV,NECS,US,UA,UT,JJ,II,FDL,FD2,FD3, IGRD)

l1st word ID (see "Format of MOS Interpolated Tapes") of
minuend field.

Hen el sasfaass s £
L1au UL L

1st word ID of subtrahend field.
Tau of subtrahend field.

lst word ID of unsmoothed remainder field. If KAl is set
to 0, the unsmoothed remainder field will not be saved.

lst word ID of 5-pt. smoothed remainder field. If KA5
is set to 0, the 5-pt. smoothed remainder field will not
be saved.

lst word ID of 9-pt. smoothed remainder field. TIf KA9
is set to 0, the 9-pt. smoothed remainder field will not be
saved.

lst word ID of 25-pt. smoothed remainder field. TIf KA25
is set to 0, the 25-pt. smoothed remainder field will not
be saved.

JDATE, MH, NTWDS , NRCDZ , ISAV, NECS, US ,UA, UT, JJ, IT,¥D1,FD2, FD3, TGRD -

These arguments should be carried from OPTION to DIFF
without change.



EXAMPLE .

For LFM - SUBROUTINE OPTION (MH,NIWDS,NRCDZ,ISAV,NECS,IGRD,JJ,IT,JDATE)
DIMENSION US(24,31),UA(24,31),UT(24,31)
DIMENSION MH(NIWDS), ISAV(NIWDS,NECS)
COMMON/BLOCKA/FD1(747) ,FD2(747) ,¥D3(747)

EQUIVALENCE (FDL(4),US (1,1)), (FD2(4) ,UA(1,1)), (FD3(4),UT(1,1))

" CALL DIFF (THX(205001Y,12, IHX(240001),12,THX(205004),0,IHX(205004),
0, JDATE , MH, NIWDS, NRCDZ, ISAV,NECS,US, UA,UT,JJ, IT,FD1,FD2,FD3, IGRD)

°

RETURN
END

This call will result in 1000-850 thickness being written to tape
unsmoothed and 9-pt. smoothed.

OUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS:

If this routine is called, the user must insure that the appropriate
fields are saved in the M200 interpolation program, f.e., if computing
205004 hex, 240001 hex and 205001 hex must be saved for computation.

The user must insure that cach form of the remainder field is indicated
in the appropriate form in the M200 interpolation program.

NONSYSTEM ROUTINES CALLED: RPECS, WECS, RCHECK, and WCHECK.

STORAGE REQUIREMENTS: A20 hexidecimal bytes.

LANGUAGE:  FORTRAN IV (H Extended).

LOCATION: DIFF, RPECS, WECS, RCHECK, WCHECK exist on the load module DSN=NWS .
SDO.TDL.LOAD with member names OPDIFF, OPRPECS, OPWECS, OPRCHECK,and
OPWCHECK. The last 4 of these routines are called whenever an
M200 interpolation program is run.



MOS OP NO. 24

FORIER

COMPUTES SIN DOY, COS DOY, SIN 2%DOY, OR COS 2%D0Y

PURPOSE:

Frank T. Globokar
December 31, 1974

Computes Sin 2mwi/365, Cos 2mi/365, Sin 411 /365, and Cos 4mi /365,
where i = the day of the year (l=Jan. 1, etc.). These 4 vari-
ables are called SIN DOY, CoOs DOY, SIN 2*DOY, AND COS 2*DOY,
respectively. This routine was written to be used with the
OPTION subroutine of any of the M200 interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS :

ID1

ID2

THR

SUBROUT INE FORLER(ID1,ID2, THR, MH,NIWDS , FD1,NRCDZ, ISAV, NECS , JDATE)

— Tirst 6 hex characters (see "Format of MOS Interpolated
Tapes'") of field to be computed. Set ID1 to 000400 hex for
SIN DOY, 000401 for COS DOY, 000402 for STN 2*DOY, or 000403
for COS 2#*Doy.

= Last 4 characters (see "Format of MOS Interpolated Tapes')
which, in this case, would ha the medel aumber.,

= Forecast projection tau.

EE,NIWDS,NRCD%,ISAV,NECSlEQl,JDATE, - These arguments should be

EXAMPEE:

(For PE) -

carried from OPTION to FORTER without change.

SUBROUTINE OPTION (MH, NIWDS, NRCDZ, ISAV,NECS, TGRD, J.J, TT, JDATE)

DIMENSION US{15,17),AK(8,7),WH(4,3),PI(2,2)

DIMENSION UA(15,17),AS(8,7),WI(4,3),PR(2,2)

DIMENSION UT(15,17),AL(8,7),WA(4,3),PT(2,2)

DIMENSTON MH(NIWDS),ISAV(NIWDS,NECS)

COMMON/BLOCKA/FD1.(330) ,FD2 (330) , FD3(330)

EQUIVALENCE, (FDl(A),US(l,l)),(FD1(259),AK(1,1)),(FDl(BlS),WH(l,l))
(FD1(327),PI(1,1))

EQUIVALENCE (FD2(4),UA(1,1)),(FD2(259),AS(l,l)),(FD2(315),WI(1,1))
(FD2(327),PR(1,1))

EQUIVALENCE (FD3(4),UT(1,1)),(FD3(259),AL(1,1)),(FD3(315),WA(1,1))
(FD3(327),PT(1,1)) i

3

5

5

CALL TFORIER (IHX(OOO&OQ),IHX(OOOO),OO,MH,NIWDS,FDl’NRCDZ,ISAV,NECS,

JDATE)

RETURN
END

e




This call would result in the computation of the SIN 2*DOY with
a tau of 00.

OUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS :

The user must insure that each form of field being computed is
indicated in the appropriate form in the M200 interpolaticn
program.

NONSYSTEM ROUTINES CALLED: WECS and WCHECK.

STORAGE REQUIREMENTS: 530 hexidecimal bytes.

LANGUAGE: FORTRAN IV (H Extended).

LOCATION: FORIER, WECS, and WCHECK exist on the load module DSN=NWS.SDO.
TDL.LOAD with member names OPFORIER, OPWECS, and OPWCHECK,
respectively. The last two of these routines are called
whenever an M200 interpolation program is run.



MOS OP NO. 25

GINDEX .

COMPUTES G-~INDEX

Frank T. Globokar
December 31, 1974

PURPOSE: Computes G~INDEX (defined by H. Glahn G=2%7Z850-Z1000-Z500)
and saves resulting field unsmoothed and/or smoothed. This
routine was written to be used with the OPTION subroutine of
any of the M200 interpolation programs.

CALL AND EXPLANATION OF FORMAL PARAMETERS:

SUBROUTINE GINDEX (ID1,ID2,THR,MH,NIWDS,NRCDZ,ISAV,NECS,
JDATE,JJ,II,FD1,US,FD2,UA,MO0,M5,M9,M25)

ID1 - First 6 hex characters of G-INDEX identification (see
"Format of MOS Interpolated Tapes") as it is to be written
to tape. :

D2 - Last 4 hex characters of G~INDEX identification (see

"Format of MOS Interpolated Tapes'). For example, a 5-pt.
smoothed LFM field would have an ID2 of 0102 hex.

IHR =~ Forecast projection tau.

MO - If gréater than 0, field is saved unsmoothed.

M5 - 1If greater than 0, field is saved 5-pt. smoothed.
M9 - 1f greater than 0, field is saved 9-pt. smoothed.
M25 - 1f greater than 0, field is saved 25-pt. smoothed.

MH, NIWDS, NRCDZ , TSAV,NECS ,JDATE, JJ, IT,FDL,US, ¥D2,UA, FD3,UT - These

arguments should be carried from OPTION to GINDEX without
change.

EXAMPLE :

For LFM - SUBROUTINE OPTION (MH,NTWDS,NRCDZ,ISAV,NECS,TGRD,JJ,IT, JDATE)
DIMENSION US(24,31),UA(24,31),UT(24,31)
DIMENSION MH(NIWDS),LSAV(NIWDS,NECS)
COMMON/BLOCKA/FD1.(747) , FD2(747) ,FD3(747)
EQUIVALENCE (FD1(4),US(1,1)), (¥D2(4),UA(1,1)), (FD3(4),UT(1,1))



CALL GINDEX(IHX(205163),THX(0002),12,MH,NIWDS,NRCDZ ,ISAV,
NECS, JDATE, JJ, LT, FD1,US, D2, UA,. MO,M5,M9,M25)

RETURN
END

This call would result in the computation of the 12-hour
GINDEX. The unsmoothed, 5-pt. smoothed, and 9-pt. smoothed
fields would be saved.

QUTPUT: Printout is limited to diagnostic information.

RESTRICTIONS:

If this routine is called, the user must insure that the
appropriate height fields are saved in the M200 interpolation
program, i.e., 205001 hex, 120001 hex and 240001 hex must

be saved for computation, '

Smoothing or no smoothing can be indicated in either ID2 or
in MO, M5, M9, or M25. The user must insure that each form
in the M200 interpolation program.

NONSYSTEM ROUTINES CALLED: RPECS, WECS, RCHECK, and WCHECK.

STORAGE REQUIREMENTS: AEO hexidecimal bytes

LANGUAGE: FORTRAN IV (H Extended)

LOCATION: GINDEX, RPECS, WECS, RCHECK, and WCHECK exist on the load
module DSN=NWS.SDO.TDL.LOAD with member names OPGINDEX,
OPREPECS, OPWECS, CFRIHECK, and OPWCHECK, respectively.

The last 4 of these routines are called whenever an M200

interpolation program is run.



In DRM200, 3 variables are given values in DATA statements. These are:
ND1 - Set > the number of predictor fields identified in Card
Type 4 described in "Card Input" below; for the PE model
ND1 should be > the number of predictor fields -4 (90 in

example above).

ND3 - Set > the number of stations (or points) in card type 8 for
which interpolation is done (260 in example above,)

ND4 - Set ND3 + 3 (263 in example above.)
Also in DRM200, 27 variables are given constant dimensions. These dimensions
nust agree with the values of the variables NDL, ND3, and ND4 as shown
below:
ISAV (ND2,ND1)
AA (ND4)
BB (ND3,4)
CC (ND3), DD(ND3), EE(ND3), FF(ND3), GG(ND3), HH(ND3),II(ND3), JJI (ND3),
KK(ND3), LL(ND3), MM(ND3), NN(ND3), 00(ND3), PP(ND3), QQ(ND3), RR(ND3),
SS(ND3), TT(ND3), UU(ND3), VV(ND3), WW(ND3), XX(ND3), YY(ND3).

The first dimension of ISAV( , ), ND2, must be given a value as indicated
in the table below:

Model Being Used Subroutine called NB2 IMOD (card type 2)
PE M200PE 176 0
Trajectory M200TJ 123 1
LM M2001L.M 384 2
SUM ' M200SM 1272 3
PBL M200BL 384 4

Statement 107 in DRM200 must call the appropriate subroutine as indicated
in the table above.

As the listing of DRM200 shows, certain variables are equivalenced and used
in common block BLOCKL. The 9 input card types required are described below.
The first two are read by DRM200 and the last 7 by the subroutine being used.

CARD INPUT:

Card order must be followed as given. All integers are right
adjusted,

Card Type 1 - TFormat (20A4)

NATURE( ) -~ This information is printed to identify output
(one card).




Card Type 2 - Format (I8,3I4)

KSKIP = Output tape will be skipped until this date is passed.
‘Additional days will then be added. If no skipping is
required, set KSKIP = 0. See IDATE( ) for form of date.

KCYCLE ~ 00 indicates 00Z model run, 12 indicates 127 run.

IMOD - Model number (PE=0, TJ=1, LFM=2, SUM=3, PBL=4).
NSKIP - Number of days (cases) to skip because of tape read
errors before program halts.

Card Type 3 - Format (9(2X,I6)

IDATE( ) - Input dates are read 9 per card. These are of the form:
2 digits of the year x 10000 + the number of the month
x 100 + the day of the menth. These are the dates for
which interpolations are to be made. They must be in
ascending order; blanks will be ignored. There must be
a 999999 terminator.

Card Type 4 ~ Format (2(1X,26,24,13,1X,I1,1X,4A4,7X))

One or more cards followed by a blank card are read here. All

variables except LABEL( ,4) are described in "Format of MOS

Tnrtoraolated +aocs L 4

Interpslated tapes.

LABEL( ,1),LABEL( ,2) —‘together held the 10~-digit predictor type
in hexidecimal.

LAREL( ,3) - projection in hours--tau,

_L§§E§( »4) = Processing indicator 6f the field identified in
LABEL( ,1), LABEL( ,2), and LABEL( ,3) above.

o
it

- Do nothing with this field.

1 = This field is read from basic grid tapes, stored, and
used in computing new field. . Interpolation of the
original field will not be saved.

2 = This field is a computed field not available on basic
grid tapes. 1Interpolation performed and field saved.

3 = This field read from basic grid tape, stored, and inter-
polated station values saved. This field may also be

used in computing new fields.

4 = This field will have all station values set to 9999,




5 = This field is a computed field not available on basic
grid tapes; it is used to compute additional computed
fields, Interpolation of original computed field not
saved.

6 = Signifies values are to be read from cards for specific
stations (see card type 9). An example would be station
elevations.

LABEL( ,5), LABEL( ,6), LABEL( ,7), LABEL( ,8) -~ 15-character field
used to identify data. Not needed for basic fields
(i.e. if processing indicator LABEI ( ,4) is a 1, 3,

or if field is a smoothed basic field).

Fields may be punched 1 or 2 per card. A completely blank card
acts as a terminator and signifies the end of card type 4. The
order.of fields in card type 4 is the order that they will appear
on the output tape. This order need not be the same as the order
on the input tapes.

Card Type 5 - Format (70I1)

NB( ) — Map output designators, one for each field identified
in card type 4 and in that same order. A Non-zero
entry produces a contoured grid map for cach date
in IDATE( ), unless predictor is a computed field for
which no scaling and contouring constants exist in
the program; in the latter case, see Frank Glcbokar.

Card Type 6 - Format (9A8)

ITAPS( ) -~ List of grid-point input tape reel numbers to bhe used
on data set reference number 1. A blank word is the
terminator. The maximum number of tapes is 36. A
blank card is necessary if the list of tapes terminates
in columns 65-72 except when exactly 36 are used, no blank
card is necessary. This list 1is for printout only;
actual tape selection is made from JCL. DD cards.

Card Type 7 - Format (9A8)

KTAPS( ) = List of output tape reel numbers to be used on qai4 set
I reference number 2. A blauk word is the terminator. The
maximum number of tapes is 18. A blank card is
necessary if the list of tapes terminates in column 65-72.
This list is for printout only; actual tape selection
is made from JCL DD cards.

B T




Card Type 8 ~ Format (RB,lX,IS,2X,F3,1X,F2.0,lX,FB.O,lX}FZ.O,ISX,SAé,IS)

Card

One or more cards are read here. Tach card defines a station or location

to which interpolation is to be made. If no station number exists, a

unique dummy number must be provided as this is the number by which the

interpolated data on the tape must be referenced.

LSTANS( ) -

LBAY ()

DLAT( )
PLAT( )
DLONG( )
PLONG( )

NAMEL

NAME2

NAME3

NAMES

AGRID( )-

i

1

Station call letters.

Station climatological numberx.
Station latitude in degrees and
Minutes (nearest whole minute).
Station léngitude in degrees and
Minutes (nearest whole minute).

First 4 characters of station name.
This station name will be used for printout in

certain analysis programs.

/,

Second 4 characters of station name.

Third 4 characters of station name.

Fourth 4 characters of station name,

Fifth 4 characters of station name.

If PE model is used this identifies grid as PE grid 1
2, 3 or 4. See "PE Data Collection" for description of

these grids. If any other model is used this word will
be ignored.

Terminator is a blank card.

Type 9 -

One set of cards of card type 9 is needed for each time
a proceesing indicator (LABEL( ,4)) of 6 appears on card
type 4. Card 1 and card set 2 appear in pairs.

Card 1 - Format (Z26,24,13)

NMTH(1), NMIH(2), NMTH(3) - These three words must match LABEL( ,1)
LABEL( ,2), and LABEL( ,3) in card type 4 which corresponds
to a processing indicator of 6 in LABEL( ,4).

Card set

-~ Format (4(3XI5,2X,710.0))

DOSAV( , )= Station WBAN number followed by value of constant for
that station, one to four sets to a card (blank station
numbers are ignored). No special order of stations is

required. A value must be present for each station in

IWBANC ) (see card type 8). Terminator must be a blank

card. ‘ -



TAP@HJNPUT = Data Set Reference Number 1

Basic grid-point tape. This is a 9 track, 1600 BPI, binary mode
tape read with the FORTRAN READ statement. Format of tape is
given in "Format of MOS Grid-Point Predictor Tapes."

TAPE OUTPUT - Data Set Reference Number ?

Interpolated station data. This is a 9 track, 1600 BPI, binary mode
tape written with the FORTRAN WRITE statement. Format of the
tape is given in "Format of MOS Interpolated Predictor Tapes,"

EXAMPLE INPUT CARDS

Card Type 1 - Format (20A4)

Card

Card

These 70 characters identify the output.

M‘__WWTEET 0F Ty W INTERFEL
E.E_JJ_I.“ A TR ) :__ Q_:J_l‘ ENNE PR B T vl o7 i ,_1{'7“' L QT_E—L;]

Type 2 ~Format (18,314)

Output tape will be skipped until positioned after day 721030 (October
30, 1972). The run time of the model is 12Z. Interpolation will be
done on fields from the trajectory model. Up to 3 days will be skipped
because of missing data or parity errors before program halts.

'
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Type 3 - Format (9(2X,16)

11 dates are to be used.

‘21104 cEiio? Telios
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Type 4 ~ Format (2(1X,Z6,Z4,13,1X,Il,lX,4A4,7X))

Fields to be used by program, 1 or 2 to a card. The first field
2310200001 24, with indicator 1, is a basic field and will be used

in computation but not saved on tape. Field 2310200101 24, with
indicator 2, is g computed field., The eighth digit, a 1, indicates

this field is a 5 pt. smoothed field of the 2310200001 24, the first
field. Since the first field is a basic field, the program will perform

the smoothing without calling a subroutine from OPTION. Field 3333330001

00,




.

with indicator 6, will be read directly from cards to stations. Field
2310220301 24, with indicator 2, is a computed field. The eighth
digit, a 3, indicates it is a 25-pt. smoothing of field 2310220001 24.
Since 2310220001 24 is not a basic field, the smoother must be called

from OPTION or must be called from another subroutine called in
OPTION,

g "0 2210200108 24 2 s ’
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Card Type.S - Format (70I1)

No contoured maps will be printed.

Qooaag T T T
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Card Type 6 ~ Format (9A8)

Two input grid-point tapes are used--WB924(P) and WB926(P).

o sl wwale wa el e o e o B )]

Card Type 7 - Tormat (9A8)

One output tape, E19999, is provided.
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Card Type 8 - Tormat (R3,lX,IS,ZX,FB.0,1X,F2.0,lX,F3.0,1X,F2.0,15X,5A4’15)

Interpolation will be done for these 7 stations, The 1 in column
64 will be ignored in all cases except for the PE in which case it
is referenced to determine which PE grid is being used.
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\E ) EEREED IR
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EEL

G3H 1 T
[ 2o s e sfiony sl ] RETRE S R AR R N D E X
£y !
I B 10 R s e e B EXNE RN R B
Hr 4013 e 1 - ,
I PO R R N R R R PR T R B B v o clu s e Cl i R AT R ) ;
ACK 14756 41 15 70 04 - HAHTUCH T -
IR X N N O (R S R KR B P wuda « B R S BRSO SRR IR »
| D R T Y BT SRR R R SRS R I 1 EE I R P e s S S E R BT t
Card Type 9
Card set 1 ~ Format (Z6,Z4,13)
The predictor in card type 4 with indicator 6 which has data
fulluwius Lt cald sel 2, E
:
LERLD A 1] i
A EXEN T SR N T R A EE R CEE L LYy £ RS SRS CXS I RO S !
: . f
P
%
Card Set 2 - Format (4(3X,15,2X,710.0)) |
The station numbers and corresponding values at those stations of above
predictor. f
are made. i
RESTRICTIONS: LABELLD COMMON BLOCK1 thru BLOCK9, BLOCKA, and BLOCKB are used. ;

A driver program DRM200 and the subroutine OPTION will be
needed for any interpolation run. The other subroutines
(except those for special computations called from OPTION) will
be on the load module DSN=NWS.SDO.TDL.LOAD (see example JCL
cards).

ot



Total number of fields cannot exceed 300.

Any new computed grid field must have an identifier and pro-
cessing indicator associated with it and defined on card type 4.

When requesting a basic field to be smoothed (done by inter-
polation program) or calling for a computed field to be smoothed
(done by SMIH), the identifier of the original field and the
{dentifier of the new smoothed field must be defined on card

type 4 with the proper processing indicators.

Once the set of LABEL( , ) identifiers are established and
tape written, you cannot change the identifiers or their order
and resume writing that tape. A new tape must be used. The
order of the LABEL( , ) identifiers is. the order the data
fields will appear on the interpolated output tape for each
day processed.

Once a set of LSTANS( ) stations is established for interpolation
and the tape written, you cannot change the set or their oxder
and resume writing on that tape. A new tape must be used.

The order of the LSTANS( ) stations is the order the station
interpolated values will appear in the records on output

tape.

NSYSTEM ROUTINES CALLED: RPECS, WPECS, WECS, LIMITS, TAPEPP, TNWLIND, WRITEP.
= .

e T 2 e TR RS T T AT TT AT CAETTTO CMTTIIN R
SMIH, URDER, LRFLA, LRCOLAD; DULDVUL, SMTID, oMiitnug, wiliincds

READI, RWORD4, CNTOR, RCHECK, WCHECK, FINDER, W3AL00, W3AIOL,
GRDPRT, W3FBOO, and OPTION.

STORAGE REQUIREMENTS: Depends on dimensions furnished by DRM200.

LANGUAGE:

LOCATION:

Fortran IV (H Extended)

All subroutines except OPTION are provided on load modules

(see example JCL). W3AIOO, W3ATO1, GRDPRT, and W3FBOO are

on load module DSN=NWS,NMC.TEST.LOAD with identical member
names. RCHECK, WCHECK, RPECS, and WECS as well as the M200XX
family are on the load module DSN=NWS.SDO.TDL.LOAD with member
names OPRCHECK, OPWCHECK, OPRPECS, OPWECS, and OPM200XX,
respectively. All others (except OPTION and the driver DRMZ00O)
are on this same load module DSN=NWS. SDO.TDL.LOAD combined

into the single member OPMZ00S5B.

See the Appendix for explanations, usc, and examples of the
subroutine OPTION.



NONSYSTEM ROUTINES CALLED: RDXY, RDY1l, RDY2, RDY3, RDLIST, YUNPKR, CHNGDT,
and MAPS.

STORAGE REQUIREMENTS: 120K is sufficient.

LANGUAGE: FORTRAN IV (H Extended).

LOCATION: Ixists on load module DSN=NWS.SDO.TDL.LOAD with member name
0PM640, All subroutines are on the same module with member names
the same as the subroutine names with an "OP" prefix (sece example-
JCL).

EXAMPLE JCL:

//HR64L0 0P (HE2Z000KC2940420  GRAMX) o VBETHEY THL !,

/7 REGINN=120K,TINF=1,MSOLEVEL=(1,1)

// EXFC NFORXLG

J/LKEDGHYLIR DD DSN=MWS e SNUWTHL LOAD, DISP=SHR

//LKEDCSYSTN DD
INCLUDE 8YLI®INPHAPS ,IPROXY « OPRDY] s OPROY2 4 (1PROYS, DY HNPKA )
TNGLUDE MYLTE(OPCHNGDT yGPRULIST 5 (1PM640)

[l SRV

AR R AN

et

//GRFTO2FO0L DD DEB=(RECFI1=VS LRECL=%204 4 DEN=3) 3 DISP=(0LDKEEP 4KFEP) 4

£ DSN=YDATASLABEL= (4 SLy o IN) JUNIT=TAPEG , VIIL=SFR=F1G547
//GO.SYSTM NN



EXAMPLE JCL AND DECK SETUP:

J/HGIR200 J0R (!,A\'FZ()(;)(_\5!(‘,?’5;/4)/. POGGRAMX) « "GLORUKAR THL ',
[/ REGION=ADOK G TIHF=8 JMSGLEVEL=(1,1)

// EXEC NMEORXOCLG PRI FORT = (XL

J/FEORT GSYSTH DY s

(DRIVER DRM200 AND OPTION SUBROUTINE INSERTED HERE)

.
"~

SOLKEDLUTRT DD DSNENWS . SO0, TOL oL 04N, DT SP=SHR
JOLKED GMYLTR 00 DSNaENUS G o TEST o LOAD YD T SO = SR
JILKENLSYSIN D
INCLIDE MYLTR (K3ATON  M3AT0L2GROPRT yW3EROD)
INCLUNE LR (7082007 )

(Interpolation subroutine vou wish)
TNGLUDE IR (ORM20081) (Includes necessary subroutines)

\ INCLUDE LIRV(OPRCHECK sAPHCHECK s OPRPECS , UPWECS)

FMTRY MATN

/GOLVETOLROOT DD DSM=TJGRIDDTSL= (11 D KEEPLKEFER Y (NI T-TADEG,
s LA!-)AFL::(}.":\:‘]_?QIr\g)?\-/{>):..:S’E{{:‘\‘§9‘(j?[f.'t
7/ NOB=(RECEFH=VRSLRFCL =462 (RLKSTIZE=9Y24 ,DEN=3 )

FAGRETCLEO0?2 DI DSM=TUGRIG,,BISP=(DLNKEFP JKEEP) sUNTT=TAPEY .

SO UAREL s 0T oSl TR VI =S E R =iy A,
i/ NMCR=(RFCENMSZVRS G LRFCIL=AY2 L KS T 7629924 (DIN=3)

AIGNETOZEANY DI DSY=NGATA DTSR { LW JKEER JKFER) i =TAvEy,

L/ LARELE (1080 0 o) W VL =38R = 196545y ,
// R RECE =S, LREFCL =8)10GA <48 [ 2F=8200«FEN=3)

Z/G0LEYSTA DD

(DATA CARDS)




APPENDIX

INTRODUCTTON:

purpose is to provide a link between M200XX and other subroutines which
compute derived predictors, (derived predictors should not be computed
within OPTION.) OPTICN can be a do-nothing subroutine if derived predictors
are not desired. The user must also assure that the subroutines called

by OPTION are available to the program.

The following sections should be read if any derived predictors are to be
used.



EXAMPLE OPTION SUBROUTINES:

(Tor TJ) - SUBROUTINE OPTION (MH,NIWDS,NRCDZ,ISAV,NECS,IGRD,JJ,II,JDATE}

DIMENSION US (13,17),UA(13,17),UT(13,17)

DIMENSTON MH (NTIWDS) , LSAV(NIWDS,NECS)
COMMON/BLOCKA/FDL(224) ,FR2(224) ,¥D3(224)

LQUIVALERCE (FDL(4),US(1,1)), ((FD2(4) ,UA(L,1)), (FD3(4),UT(1,1))

(Using the example mentioned in card type 4, the following
subroutine could be called).

CALL DIFF(IHX(ZBlOZO),24,IHX(231021),24,0,0,0,1HX(23102)~
JDATE,JH,NIWDS,NRCDZ,ISAV,NECS,US,UA,UT,JJ,II,FDl,FDQ,FD3,IGRD)

RETURN
END

(For PE) - SUBROUTINE OPTION (M1, NTWDS , NRCDZ , TSAV, NECS , IGRD, JJ, LI, JDATE)

(For L

(For SUM) ~ SUBROUTLNE

M or PBL) - SUBROUTINE OPTION (MII, NIWDS , NRCDZ , TSAV,NECS

DIMENSION US(15,17),AK(8.7),WH(4,3),PT(2,2)

DIMENSION UA15,17),AS(8,7),WL(4,3),PR(2,2)

DIMENSION UT(15,17),AL(8,7),WA(4,3),PT(2,2)

DIMENSTON MH(NIWDS),ISAV(NIWDS,NECS)

COMMON/BLOCKA/FD1 (330),FD2(330) ,FD3(330)

EQUIVALENCE (FDl(&),US(l,l)),(FD1(259),AK(1,1)),(FD1(315),WH(1,1)),
(FD1(327),PI(1,1))

FOUTVALENCE (FDZ(A),UA(l,l)),(FD2(259),AS(1,1)),(FDZ(315),WI(1,1)),
(¥n2(327),PR(1,1))

EQUIVALENCE (FD3(4),UT(1,1)),(FD3(259),AL(1,1)),(FD3(315),WA(l,l)),
(FD3(327),PT(L,1))

(Subroutines you wish to call)

RETURN
END

DIMENSION'US(24,31),UA(24,31),UT(24,31)
DIMENSION HH(N[WDS),ISAV(NIWDS,NECS)
COMMON/BLOCKA/FD1(747)ﬁFD2(747),FD3(747)

EQUIVALENCE(FDl(a),US(l,])),(FD2(4),UA(1,1)),(FD3(4),UT(1,1)>

(Subroutines you wish to call)

RETURN

END

OPTION (MH,N]WDS,NRCDZ,ISAV,NECS,TCRD,JJ$II,JDATE)
DIMENSION US(&S,SG),UA(45,56),U$(45,56)

DIMENSTON MH(NIWDS),ISAV(NTWDS,NECS)
COMMON/BLOCKA/FD1(2523),FDZ(ZSRB),FDB(?SZB)

EQUIVALENCE (FDl(&),US(l,l)),(FD2(4),UA(1,1)),(FD3(4),UT(1,1))

(Subroutines you wich to call)

RETURN
LEND

,IGRD, JJ,TT,JDATE)
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SUBROUTiNRS USEFUL IN DERIVED PREDICTOR SUBROUTINES:

The subroutines SMTH, RPECS, WECS, RCIHECK, WCHECK, and IHX are used in
M200X¥ and will also be needed for user-provided subroutines called from
OPTION. These subroutines are described below.

FUNCTION IHX(Decnum)

This function simply stores the decimal number, decnum, in hexidecimal.
If you look at the TJ OPTION subroutine on the previous page, you can
see the function IHX used. The hexidecimal ID of Tj surface temperature
is 231020 (base 16) or IHX (231020). This function eliminates the need
of a data statement for every Hex ID word. This function is on the load
module DSN=NWS.SDO.TDL.LOAD with member OPIHX.



Subroutine SMTH (MH,NIWDS,NRCDZ,JJ,II,US,FD1,JDENT,IGRD,UA,¥ D2, IHR,JDATE,
MT'H, TSAV, NECS)

This routine smooths field with identifier JDENT using MTH-point

smoother where MTH=5, 9 or 25. All basic fields (fields from grid

point tape) will automatically be smoothed and saved for interpolation

by the program without having to call this routine in OPTION, if the
smoothed identifier and processing indicator are properly defined

on card type 4. When smoothing a computed field, you may smooth from
OPTION or call this routine directly in your own subroutine. JDENT

is dimensioned 3. JDENT(1l) is set to first word ID of field to be smoothed,
example (Z231022). JDENT(2) is set to second word ID, example (Z00001018)
which indicates TJ field with TAU 24, JDENT(3) is set equal to JDATE.

MIHl is the smoother, Example 9. The smoothed field, in this case, would
be stored with the MOS identiferz231022,700201018. JDENT(1l), JDENT(2) and
MTH must be specified. All other arguments should just be passed from
OPTION.

Subroutine RPECS (JDENT, JDATE,MH, NIWDS, FD1,NRCDZ, ISAV,NECS, JJ, ICND)

This routine searches memory for the packed field with identifier
JDENT (1) ,JDENT(2), and date of JDATE. The search begins with the JJ
field (JJ can be set to 1 if you wish to check through all the fields)
and when located the field is unpacked and stored (predictor identifier,
date (year, month, day, hour), and grid point values) in array I'Dl.

ICND is determined by the RPECS and signities the following:

(0) Field not saved

(1) Basic field saved for computation only.

(2) Computed field saved for interpolation. It may be used
in computing additional computed fields.

(3) Basic-field saved for interpolation. It may be used in
computing new fields.

(4) This field not to be used for computation, station values
set to 9999,

(5) Computed field saved for computation only.

(6) These values are read from cards and are valid at specified
stations. The values will be saved on output tape as is.
An example of a field that could have ICND=6 is station
elevation.

If calling RPECS from one of your own subroutines as part of OPTION, you
must define JDENT(L), JDENT(2) and JJ. TICND should be checked upon
returning from the routine. Subroutine RCHECK may be used. The valucs
of JDATE,MH,NIWDS,NRCDZ,LSAV and NECS are in the arguments of subroutine
OPTION and should be carried through the arguments in your subroutine to
RPECS without change.



Subroutine WECS (JDENT,JDATE,MH,NIWDS,FD1,NRCDZ, ISAV,NECS, JJ, ICND) .

This routine scarches to see where in memory this field is to be
saved. The field is then packed and stored. This routine can be used
to save computed fields in memory. Subroutine WCHECK may be used to
check ICND after using WECS. The description of the arguments is the
same as in RPECS and again JDATE, MH, 'NIWDS, NRCDZ, LSAV and NECS

‘ should be carried from OPTION through the arguments in your subroutine
to WECS without change. JDENT(1), JDENT(2) are the lst and 2nd word
ID field you wish to save.

Subroutine RCHECK(JDNT,JDATE,LCND) .

This routine checks ICND returned to calling subroutine after using
routine RPECS to read packed field JDNT for date JDATE from memory.
This routine will stop the program if the field you tried to read is
missing or if ICND=4. ICND is defined in the description of RPECS.

Subroutine WCHECK(JDNT,JDATE,ICND) .

This routine checks ICND returned to calling subroutine after using
routine WECS to write computed field JDNT to memory for date JDATE.
This routine will stop the program if field JDNT does not appear in
card type 4 with processing indicator = 2 or 5. ICND is described
in the description of RPECS. ‘
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IXAMPLE DERTVED PREDI

CTOR SUBROUTINI:

The following subroutine computes the wind speed at any level from the

b

wind components and

saves that field smocthed and/or unsmoothed:
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OPERATTONAL CONSTDERATIONS : : (

If equations containing derived predictors are to be made operational,
then the subroutine used in computing these derived predictors for M200XX
will also be used in the operational program. Therefore, certain guide-
lines must be followed in writing the derived predictor subroutines.

First, check the "Derived Variables'" section of TDL Office Note 74-14 to
see whether the predictor you wish to compute has had an identifier
assigned. If any question, check with Bob Glahn.

Second, check the TDL MOSLIB to see whether a subroutine alrecady exists
that will fill your needs, 1f so, use it.

Third, if you must write a derived predictor subroutine, follow the in-
structions below.

In order to write a new subroutine the programmer must become familiar with
the two subroutines RPECS and WECS. RPECS is used to call grid point fields
from memory and WECS is used to store the new computed fields in the correct
form to be written to tape. These subroutines as well as RCHECK and WCHECK,
which »ay be useful, have been described above. The subroutine should take
the fcrm:

SUBROUTINE XXXX(ID1,ID2,TIHR,MHI,NIWDS,NRCDZ,ISAV,NECS, JDATE,JJ,11,FD1,
US,FD2,UA,FD3,UT, ..., -

DIMENSION FDI (WRCDZ),FD2(NRCDZ),FD3 (NRCDZ),US (JJ,TI),UA(JI,IL),UT(IJ,II),
ISAV (NIWDS, NECS) , MH (NIWDS)

«

where the variables ave defined

DL ~ 1st word ID of field to be computed. Tield will be written
to tape with this ID.

ID2 -  2nd word ID of field to be computed shifted right 3 Hex
places (sece Format of MOS Interpolated Tapes, i.e., a
9-pt. smocthed TJ computed field would have and ID2 of 0201
Hex.

THR - Is TAU

NRCDZ

Number of points in grid being used plus 3 (carried thru
OPTION.) ‘

FDl, FD2, ITD3 - Working arrays that have been equivalenced to US,
UA, and UT respectively in the subroutine OPTION, i.e.,
EQUIVALENCE (IFDL(4)Y, US(l,1))...,



JI,IT - Grid dimensions carried thru OPTION, i.e., for TJ JI=13,
II=17

ID1, ID2, IHR and any additional arguments not shown above must be supplied
by the programmer. The name of the routine, XXXX, is also supplied by the
programmer. The arguments MH,NIWDS,NRCDZ,ISAV,NECS,JDATE,JJ,II,FDl,US,FD2,
UA,TD3, and UT should be passed, without change, from subroutine OPTION.

In order for the same subroutine used in the development to be used in

the operational program, the programmer must insure that, no matter the
number of different fields that he computes in a single subroutine, he
makes provisions, through the arguments, that any one of the fields, un-
smoothed, can be computed seperately. The easiest way to do this is to
add arguments to the general form shown above which indicate which of the
different fields are to be computed. The routine that follows gives an
example of this. To the extent practicable, each derived predictor should
be computed in a seperate subroutine.





