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| U.S. DEPARTMENT OF COMMERCE

National Gceanic and Atmospheric Administration

NATIONAL WEATHER SERVICE
Silver Spring, Md. 20810

December 20, 1974

W42x1

360/195 Version of the MOS Development System

Members of TDL

Our 360/195 version of the MOS Development System is ready for use.

In order for you to use it effectively you will need the attached Office
Note 74-14. - This Note, which has dated pages, will be modified as necessary
and kept current with changes in the system; the altered pages will be
furnished to you for substitution in your copy of the Note. Please tell

me of anything you think needs changing, and especially of any errors

you find.

We are working on the computer program writeups. In a month or so 1

hope to distribute a set of these. 1In the meantime, if you want to use

the system, get what is available in the way of writeups from George Hollenbaugh,
the person who wrote the program, or me.

The MOS programs are on the load module DSN=NWS,SDO.TDL.LOAD. Additional
details are in Office Note 74-14. I have asked George Hollenbaugh to be
the MOSLIB librarian. Those of you writing programs for inclusion in

MOSLIB, please carefully follow the instructions on page I1-1 of 0ffice
Noie 74-14. This is very impouriant if we are going to nave a weli-oiled
system.

Many of you have contributed to the MOS system and to 0.N. 74-14. Only
by such a joint effort could this system be put together. For your
cooperation, I thank you very much.

Harry R. Glahn
Deputy Director, TDL
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THE TDL MOS DEVELOPMENT SYSTEM
IBM 360/195 VERSION

by

Harry R. Glahn

I. INTRODUCTION

Model Output Statistics (MOS) is a technique in which a predictand is
related statistically to predictors which are themselves forecasts (or
output) from numerical models. This technique was conceived and plan-
ning began for its use in connection with the development of the
Subsynoptic Advection Model (SAM) (Glahn and Lowry, 1972) in 1965. Since
that time, and up until 1972, two sets of MOS processing programs have
been used, one in connection with SAM and PE (the NMC 6-level Primitive
Equation Model, Shuman and Hovermale, 1968) data and the other with PE

and Trajectory (Reap's(1972) Trajectory model) data--the so-called PEATMOS
system.

As other models were developed, it became clear that we needed a more
general system which would accept data, and allow the merging of data,
from covernsl madels, Tt would have to be flexible enough so that output
from new models, as they are developed, could be accommodated. Planning
for this new system started in March 1972. It went into use in 1973 and
was described by Glahn (1973). The so—called PEATMOS data collection
ended September 30, 1972 and the new MOS collection started on October 1,
1972. All MOS-related programs up to that time were for the CDC 6600.

In late 1973 NOAA began phasing out its CDC 6600 computers and installing
its dual IBM 360/195 system. This made necessary the conversion of all
programs and data tapes. These converted programs and tapes are now

ready for use and are described in this Note. Conversion was a joint

effort of many people in TDL and several have actively contributed to

the programming. In this latter group 1 want especially to mention

Frank Globokar, George Hollenbaugh, Al Forst, Don Foster, and Fred Marshall.
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II MOS Computer Program Library

A library (source and load) of the IBM 360/195 computer programs
associated with the MOS System are located on partitioned data sets

DSN=NWS.SDO.TDL.W4LIB.SOURCE
and
DSN=NWS .SDO.TDL.W4LIB.LOAD

maintained on the NOAA Computers at Suitland, Md., with member names
starting with the characters "OP" and aliased (alternate name for
the member) the member names without the prefix "OP". George
Hollenbaugh is the MOS librarian. The rules concerning additions
and use of the MOS programs are:

1. A program is made part of the MOS library only when it is
checked-out and ready for use by others.

2. Before a member is placed in the MOS library, a program writeup,
a compilation listing, and a duplicate source deck will be pro-
vided to the librarian. (The source deck actually provided
should have been checked-out.) The format of the source deck
and program writeup should follow TDL O0ffice Note 79-13,
Techniques Development Laboratory Software Standards.

3. Once on the library, a program may not be modified without the
consent of the librarian and the person who wrote it.

4. The librarian is the only person permitted to add or replace
programs on the MOS library.

Adding a member to the MOS library can be accomplished with the following
deck setup:

//S1 EXEC PGM=IEBUPDTE
//SYSPRINT DD SYSOUT=A
//SYSUT1 DD DSN=NWS.SDO.TDL.W4LIB.SOURCE,DISP=SHR
//SYSUT2 DD DSN=NWS.SDO.TDL.W4LIB.SOURCE,DISP=SHR
//SYSIN DD *
./ ADD NAME=0PM999
./ NUMBER NEWl=1,INCR=1
(FORTRAN SOURCE DECK)
./ ENDUP
//82 EXEC NFORXCL,FXPMAP=MAP ,FXPL=XL,FXPXREF=XREF,FXPOPT=2, COND=(8,LT)
//FORT.SYSIN DD DSN=NWS.SDO.TDL.W4LIB.SOURCE (OPM600) ,DISP=SHR
//LKED, SYSLMOD DD DSN=NWS.SDO.TDL.W4LIB.LOAD,DISP=SHR
//LKED.SYSIN DD *
ALTIAS M999
NAME OPM999 (R)
/*
//
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To replace a member on the MOS library simply change the sixth card in
the setup above to:

./ REPL NAME=0PM999

To use members OPXXXXXX and OPYYYYYY from the MOS library, the JCL should
include:

//LKED.W4LIB DD DSN=NWS.SDO.TDL.W4LIB.LOAD.DISP=5HR
//LKED.SYSIN DD *
INCLUDE W4LIB(OPXXXXXX,0PYYYYYY)

To use a member or members from the MOS library without having to specifically
name them, the JCL should be:

/ /LKED.SYSLIB DD
/1 DD
/] DD DSN=NWS.SDO.TDL.W4LIB.LOAD,DISP=SHR
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111. FOEEOF THE DEVELOPMENT SYSTEM

The basic programs ad@#Esw within the system are depicted in Fig.
I1I-1. Each box repzmmsmain program Or a subroutine for which there
is a main program drigisEs program operates on input data and usually
supplies data for ansfssggam; this data flow is represented by arrows.
Each box also shows dFgsear oY PErSOnNSs primarily responsible for that
program; in most instmedsefirst person listed wrote the program. The
name of the progr'm smmed, if it conforms to the MOS system naming

convention. The sidsesthe MOSLIB unless the name appears in
parenthesis.' The @8k MOS programs start with the letter M and the
following number: s@gwanges indicated in Fig. 1I1-2. The number in
the lower left c pp@Box in Fig. ILI-1 is for reference in the

following sectio:

A MOS Tapes Notelti™ gmaned by George Hollenbaugh which contains
tape formats and 1 dsEstion of tapes and data for MOS system users.
Tape formats are = . waf#ed in this note. All tapes used in the MOS
system are 9-tral  WEESE

=ihrecasts (Boxes I-4)

Basic forecast fi: - ‘pus numerical models are saved in grid-point
form on special TDL grigmed in Section IV. Each model run produces a
disk file of data. watarg program extracls the data to be saved and
stores it on anothevie. Then, periodically, another archiving

program transfers thdsssEapes this is usually done once a week. This
procedure has been imsmSar on the IBM 360/195 since the fall of 1974.

Ref o radE#El-Point Tapes (Boxes 11, 13-16)

MOS CDC-6600 grid- sesme{described by Glahn, 1973) have been converted
to the IBM 360/1¢ fwggies in Section IV. The tape numbers can be
found in the MOS | ogiidaeik. Data on these tapes were collected between
October 1, 1972 2 id ke IBM collection started.

Rt oEEM@S Grid-Point Tapes (Box 12)

PEATMOS CDC-6600 #%r i cmizmes (described by Glahn, 1973) have been converted
to the IBM 360/1Y - raweme in Section fv. The tape numbers can be found

in the MOS Tapes VoipgniEga on these tapes were collected between July 3,
1969 and Septembe:! g &lthough the PEATMOS tapes contained both PE

and Trajectory mod .wtis reformatted tapes have the PE and Trajectory

data on separate t
smspolate (Boxes 21-25)

A separate version Fasroutine M2Z00XX exists for each model data
collection. A drivesB®is available in source language. Interpolation
into the grid-point ##m made for specific points, usually, but not
1imited to, stationm s designated by the National Climatic Center (NCC) .

TR L
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WBAN numbers. The tapedis given in Section V. A1l MOS grid-point data
are in a format that cassiled by M200XX..

Megimolated Tapes (Box 30)

1f it is desired to mEfrom more than ome model, M300 should be used.
It will properly intesmeedn from two input tapes and produce a merged
interpolated tape in #eefrmat as the input tapes. If data from more
than two models arc¢ to ‘msmmore than one run of M300 will be necessary.

The points for whic ~~tas# data are provided should be the same on the
two tapes to be me: e a particular date will not be transferred
to the output tape _.c#ui@r that date exist on both input tapes. The

dates printed out b¥ ¥erida: dates for which data for all models merged
are available for I utmwsiss.

i W@@@ictor Tapes (Box 45)

It may be that a sy wE-to provide predictors other than those contained
on, or those that can-kamed from, the MOS tapes. If so, he need only
prepare these predictistifzsane format as that produced by M200XX. M300
will then merge them @Ss@rors from the numerical models for input to
analysis programs.

Profgssheville Data (Box 50)

Three-hourly observ 5.5, stations are received monthly from the
National Climatic C sille. The format is explained in Section
VI of this note. 1 . cagzsmndergo a careful automatic-manual check

for correctness. 7. pgmemd to flag errors, etc., and to put the
data into the form:: (deff in Section VII) needed by the MOS analysis
programs is M505.

%y Hour (Box 51)

Output of M505 cont’ d@dsmations/day. For most purposes, only one hour,
say 0600 GMT, williw #% a program for a particular run; occasionally,
two hours might beu? @€ will prepare a tape consisting of data from
either one or twoed"  oIMEEROUTS. Error—free tapes from M505 and M515
are maintained by '( on#f#mugh and the tape numbers are kept in the

MOS Tapes Notebook. _Izmsusers should not meed to use M505 or M515.

smxiredictands (Box 52)

Existing CDC-6600 !  mlitapes are reformatted for the IBM 360/195
MOS system by M430. #motting has already been done and error-free
tapes are maintained ! wmifol lenbaugh. Individual users should not need
to use M430. Eight obsamfday are available starting with October 1,
1972; prior to that timfour observations/day are available.

-——
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edictand Tapes (Box 55)

It may be that a usci@sant to provide predictands other than those
contained on, or thasses computed from, the archived tapes. If so, he
need only prepare themaiictands in the same format as that produced by
M505, M515, and M43Gesmmcified in Section VII, the dimensions of the
predictand data mat#ms#justable. However, there are restrictions con=
cerning the range ofzdiiss and also restrictions in analysis programs
such as M600 as to plogigen matrix size allowed. Users should check with
Bob Glahn before usipd#aption.

]

‘ggression (Box 60)

M600 is our major afsdgrogram and produces regression equations on paper
and, if desired, on cardfor magnetic tape. Predictors are screened and
can be continuous ,. :bsigger computed by subroutine; they can be from the
pred_i::tand tape ag mi@from the predictor tape. Predictands can be
continuous, binagpw. ~oameed by subroutine. Equations can be single station
or generalized opersm

wesiztand Plotting (Box 61)

M640 will take a specifisiable for specified dates from a predictand
tape and plot its valuesgecified stations (locations) on a U.S. map.

Rias (Box 65)

M630 stratifies a sd@ased on a predictor value and computes the relative
frequency of a binarméiztand on that stratified sample. It is used
primarily in selectingssover which to develop regionalized (generalized
operator) equations.

Range (Box 66)

M635 computes the miret minimum values which a regression equation with
only binary predictssgroduce -

Egm¥mlysis Programs (Box 69)

A user may want to sgasamo ther analysis progranm. If so, the routines
provided for readingssdictor and predictand tapes should be used:
RDX, RDY1l, RDY2Z, REVEHE. and YUNPKR.

@#wess From Equations (Box 70)

M700 accepts equatisssmeards or tape in the format prepared by M600 and
produces forecasts mufe MOS predictor tapes. If desired, verifying
observational data mssfied with the forecasts in preparation for veri-

fication. (This progeset yet available on the IBM 360/195.

[N
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WEfication (Box 80)

M800 accepts input “fs@erapes containing MOS guidance forecasts available
from the Technical Emiss Branch OM&0; these forecasts are collated with
observations from amized tape and output for future analysis. One

type of forecast, subssd speed or cloud amount, is handled on a specific
run and the output © sa#-for comparatively verifying that variable.
Typically, each us cragide his own verification program, which would
use M800 output. ( sgaw is not yet operational on the IBM 360/195;
however, a CDC— 6 6 Gt T available.)
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IV. GRIPOINT PREDICTOR TAPES

The grids on which the basiie forecast and analysis fields are saved,
the lists of fields saved far each model, and the format of the grid-
point tapes are given in tiés section. The specific dates for which
data from a particular modsf are available are given in the MOS Tapes

Notebook.

i
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Format of MOS Grid-Point Predictor Tapes

A - Multiple records consisting of:

Words 1-12: Standard NMC 12-word identifier
(see NMC Office Note 84).

Words 13-NPKWDS: Packed grid-point data, 16 bits per word.

Grid-point data are packed by the NMC routine W3AI00. The first
packed datum is in the Jeftmost 16 bits of the 32-bit word, the
second packed datum is in the remaining 16 bits. The first datum
is the lower left grid-point value. Scanning of the grid is then
by column (upward) from left to right.

B - End of data on tape signaled by an EQF.

COMMENTS: A "Collection" of tapes contains data (initial fields and/or
forecasts) from one numerical model (for instance, the PE)
for all of its run times (for instance, 0000Z and 1200Z for
the PE) for any number of dates in sequence. An exception is
the TDL BLM, whose run times are in separate collections., Each
collection has its own number of words per record, NPKWDS;
this will remain constant throughout the period of collec-
tion. The data are not (necessarily) separated by month or
season; a tape contains as many cases as possible. The
standard NMC units are used for the variables wherever
possible. A missing value ig indicated by all 16 bits set
to 1. The order of the fields is immaterial except that the
order must be constant on any one tape; if the order changes,
or fields are added or dropped, a new tape is started.

1/0 Mode: These are 9-track tapes written in 6250 bpi density

with the FORTRAN WRITE statement and with the DD
statement:

//G0O.FTO1FOO1 DD DSN=YYGRID,DCB=(RECFM=VBS,LRECL=Q,BLKSIZE=R,DEN=4),
DISP=(NEW,KEEP ,KEEP) ,LABEL=(,SL),
UNIT=T6250, VOL=SER=EXXXXX

where EXXXXX is a NOAA Computer Division tape and YY, Q,
and R take the values from the table below for the various models.

MODEL YY Q R

NMC PE PE 708%* 14164
TDL Trajectory TJ 496% 4964
NMC LFM LM 1540% 15404
TDL SUM SM 5092%* 15280
NMC Boundary BL 1540%* 15404

Layer

NMC LFM-II % 3168% 15844
TDL BLM 0000GMT B® 2152 10764

TDL BLM 1200GMT Bl 2152 10764
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%Prior to June 1980, most (or all) tapes were written with Q=4 bytes less
as a DCB parameter. The tapes were actually written correctly (with the

Q as listed), but the label contains the incorrect value. With normal
FORTRAN use, this creates no problem. However, using some utility routines
without specifying the actual record length will cause problems.
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% Data Collection

Initial and forecasti® from the NMC hemispheric 6-layer
Primitive Equation (Bl are archived over the 4 grids shown

in Figure IV-1. Thirdegsids, numbered 1 through 4, cover the
"ower 48" states, AdSgiawaii, and Puerto Rico respectively.

Data for a total of il points are saved. The tape format is
given in "Format of ¥E#E-Point Predictor Tapes.' The packed data
plus the 12 identifiermmire a record size of 176 32-bit words.

The PE fieclds being savmwe listed in the two tables below. The
order of these fieldsmmet remain constant throughout the collection
period except that ‘af“s@ hour fields will preceed all tg+l2 hour
fields, etc. The fimsitle below gives the fields saved for the
period July 3, 1969 wi@gember 30, 1972 (the PEATMOS collection);
the second table givesik fields saved October 1, 1972 to the present.

VARLATECZEE® FROM G-LAYER FULL-MESH PE
PERIOD Of WE July 3, 196$ — SEPT. 30, 1972

Yorecast Interval to +

Variable Bt 0 6 12 14 24 30 36 42 48
1000 HMB. HEIGHT M X X% % X X X
850 MB HEIGHT it w X R B X X
500 MB HEIGHT M X ¥ X X b4 X
1000 MB TEMP. DEG K X X 30 X X
850 MBI TEMP. DEG K X X X X X
. 700 MB TRMP. DEG K X X
500 MB TENP. DEG K X
B.L. POT. TEMP. . DEG K ¥ X X X % X
SURFACE T'RESS. (p™) . MB X X X X X X
B.L. U M/SEC X X X X X X
B.Le ¥ M/SEC X X X X X X
*B, L, w MB/SEC ¥ X ¥ % X X X X
REL, HUM. (SFC-490) PERCENT - ¥ ¥ X X X X X X
*REL, HUM. (B.L.) PERCENT X ¥ X X X % X X
*(REL, HUM.) 1 _ PERCENT ¥ X X X X % X X
%(REL, HUM.) 2 PERCENT ¥ X X X X X X X
PRECIP. WATER KG/M X X X
PRECIP. AMT. ; M X X X X
8§50 MB U - M/SEC X
< 850 MB V. M/SEC X
700 MB U M/SEC X
700 MB V M/SEC X
500 MB U M/SEC X
500 MB V M/SEC X
1000 MB w MB/SEC X
850 MB w MB/SEC X
650 MB © MB/SEC X

*These 4 variables, bumsp Iayer vertical velocity and the relative humidity
in 3 layers, arc availsaly after August 8, 1970,

B.L. = lowest 50 mb;
Layer 1 = B.L. top to ~ 720 mb
- Layer 2 = ~ 720 wb to ~ 490 mb
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PE MODEL VARIABLES SAVED
6LPE PERIOD OF RECORD: OCT. 1, 1972 - JAN. 19, 1978
7LPE PERIOD OF RECORD: JAN. 27, 1978 - AUG. 12, 1980
SPECTRAL PERIOD OF RECORD: AUG. 13, 1980 - PRESENT
(0000 GMT CYCLE ONLY)
96 204%
108 216
Variable Units Forecast Interval tg + 60 120 228

72 132 156 180 240
6 12 18 24 30 36 42 48 84 144 168 192 252

1000 MB HEIGHT M ¥ X X X X x f@a fa co ¢

850 MB HEIGHT M X X X X X X X 2 T r

700 MB HEIGHT M fiee T T

500 MB HEIGHT M X X % X X X X # # ¢z ¢

1000 MB TEMP. DEG K X X X X X % T r

850 MB TEMP. DEG K X X X X X X X % T T

700 MB TEMP. DEG K X X X ¥ X 2 r r

500 MB TEMP. DEG K X X X X X % T r

B.L. POT. TEMP. DEG K X X X X X X X

1000 MB DEW PT DEG K + + + + + + + + 43 I8

850 MB DEW PT DEG K + + + + + o+ o+ o+ 45 IS

700 MB DEW PT DEG K + + + + + + + + +5 %5

500 MB DEW PT DEG K + + + + + + + + +$ %S

SURFACE PRESS. (p*) MB X X X X X

Baleil M/SEC X X X X X X X

B.L.V M/SEC ¥ X X X X X X

B.L. w MB/SEC X X X X X ¥ X

REL. HUM. (SFC-490) PERCENT ¥ %X ¥ X ¥ T £ X ® % T r

(REL. HUM.) B.L. PERCENT X ¥ X X X X X

(REL. HUM.) Layer 1 PERCENT ¥ X X X X X X

(REL. HUM.) Layer 2 PERCENT X X¥ X X X X X

PRECIP. WATER KG/M? X X X X X

PRECIP. AMT. M X X X X X X X X % r T

850 MB U M/SEC X X b:d X X

850 MB V M/SEC X X X X X

700 MB U M/SEC X

700 MB V M/SEC X

500 MB U M/SEC X

500 MB V M/SEC X

850 MB w MB/SEC X X X X X

650 MB w MB/SEC X X X X X

p** (TROP. PRESS.) MB X X X X X

TOTAL FIELDS CURRENTLY 16 27 17 31 6 27 6 27 23 10 10 0 2
AVAILABLE BY HOUR

# These fields available starting October 1, 1975.

¢ These fields available starting November 2, 1978.

+ These fields available starting June 27, 1979.

% These fields available starting November 28, 1979.

* These fields are generated by the barotropic extension model.

@ Prior to November 28, 1979, these fields were generated by the barotropic extension

model, Since that date, they have been forecast by the extended 7LPE or the Spectral
model (after August 12, 1980).

These fields were dropped as of August 13, 1980.

These fields were unavailable from August 13, 1980 through August 27, 1980.

Prior to September 17, 1981, these fields were generated by the barotropic extension
model. Since that time, they have been forecast by the Spectral model.

These fields available starting September 17, 1981.

700-mb height fields from the barotropic extension was computed by NMC as follows:

Z100 = 2500 - 0.468981156 (°500 = %1000)

Z Z
where z1000’ 700° 500 are the 1000-, 700-, and 500-mb heights, respectively.

NOTE: If any field is missing from a projection, no fields are saved for that day.

B.L. = Lowest 50 mb;
Layer 1 = B.L. top to = 720 mb;
Layer 2 = ~ 720 to ~ 490 mb.
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PE MODEL VARIABLES SAVED
6LPE PERIOD OF RECORD: OCT. 1, 1972 - JAN. 19, 1978
7JLPE PERIOD OF RECORD: JAN. 26, 1978 - AUG. 11, 1980
SPECTRAL PERIOD OF RECORD: AUG. 12, 1980 - PRESENT
(1200 GMT CYCLE ONLY)
124
Variable Units Forecast Interval t, + 84

6 12 18 24 30 36 42 48 605 96

1000 MB HEIGHT M X X X X X X X
850 MB HEIGHT M X X % X X X X
500 MB HEIGHT M X X X X X X X X
1000 MB TEMP. DEG K X X X X X
850 MB TEMP. DEG K X x X X X % X
700 MB TEMP. DEG K X X X £ X
500 MB TEMP. DEG K X X 2 %
B.L. POT. TEMP. DEG K ¥ ¥ X X X ¥ X
1000 MB DEW PT DEG K + 4+ + + + + o+ + 47
850 MB DEW PT DEG K + + o+ + + o+ o+ o+ %
700 MB DEW PT DEG K + + + + + 4+ + + +Z
500 MB DEW PT DEG K + + 4+ + + + o+ o+ +
SURFACE PRESS. (p*) MB X X X X X
B.L. U M/ SEC I X £ X X X X
Bl ¥ M/SEC X X X X X X X
BT i MB/SEC X X X % X ¥ X
REL. HUM. (SFC-490) PERCENT ¥ X ¥ X X X % K X
(REL. HUM.) B,L. PERCENT X £ X % X X X
(REL. HUM.) Layer 1 PERCENT ¥ ¥ X X X X X
(REL. HUM.) Layer 2 PERCENT X X X X X % X
PRECIP. WATER KG/M? X X X I 3
PRECIP. AMT. M ¥ X X X X X X X
850 MB U M/SEC X X X % X
850 MB V M/ SEC X X X r x
700 MB U M/ SEC X

700 MB V M/SEC X

500 MB U M/SEC X

500 MB V M/SEC X

850 MB w MB/SEC X X X X X
650 MB w MB/SEC X X X X X
p**(TROP, PRESS.) MB X X X X X
TOTAL FIELDS CURRENTLY 16 27 17 31 6 27 6 27 23 1

AVAILABLE BY HOUR

Fields at 60 hours are available beginning March 23, 1977.

These fields for projections > 60 hours are available starting August 9, 1978.
These fields available starting June 29, 1979.

These fields were dropped as of August 12, 1980,

M+ =0

NOTE: If any field is missing from a projection, no fields are saved for that day.

B.L. = Lowest 50 mb;
Layer 1 = B.L. top to ~ 720 mb;
Layer 2 = ~ 720 to 490 mb.
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TRAJ Data Collection

Forecast fields from the TDL Trajectory (TRAJ) model are archived over the
.grid shown in Figure IV-2. Data for 221 grid points are saved. The tape
format is given in "Format of MOS Grid-Point Predictor Tapes.'" The packed
data plus the 12 identifiers require a record size of 123 32-bit words.

Currently, 22 TRAJ fields are being saved at t,+24 (only). In addition, nine
fields from NMC numerical prediction models are saved on the TRAJ grid at
tot24. The names of the fields are shown in the table below.

The fields are produced from both the PE and LFM forecast models. The period
of record for the PE-generated TRAJ fields is July 3, 1969, to the present.
Prior to November 1, 1972, the fields underwent two bi-quadratic space inter-
polations, whereas after that date they did not. The period of record for
the LFM generated TRAJ fields is March 1, 1976, to the present.

VARTABLES SAVED FROM TRAJECTORY MODEL

Variable Units
SURFACE TEMPERATURE DEG K
SURFACE DEW POINT DEG K
850 MB TEMPERATURE i DEG K
850 MB DEW POINT DEG K
700 MB TEMPERATURE DEG K
700 MB DEW-POINT DEG K
SFC REL. HUMID. _ PERCENT
850 MB REL. HUMID. PERCENT
700 MB REL. HUMID. PERCENT
700-SFC MEAN REL. HUMID. PERCENT
SFC 12-HR NET VERT. DISFL. MB

850 MB 12-HR NET VERT. DISPL. MB
700 MB 12-HR NET VERT. DISPL. MB
SFC 24-HR NET VERT. DISPL. MB
850 MB 24-HR NET VERT. DISPL. MB
700 MB 24-HR NET VERT. DISPL. MB

700-SFC CNVCTV. INSTAB. DEG K
SFC 12-HR PRECIP. AMT. (12-24 HR) M

SFC 12-HR HORIZ. CVGNC. sgc—1
850 MB 12-HR HORIZ. CVGNC. sgc-1
K INDEX DEG C
TOTAL TOTALS INDEX DEC C

REDUNDANT FIELDS FROM THE FULL-MESH PE OR FINER-MESH LFM*

Variable Units
500 MB TEMPERATURE DEG K
B.L. U M/SEC
B.L. V M/SEC
850 MB U M/SEC
850 MB V M/SEC
700 MB U M/SEC
700 MB V M/SEC
500 MB U M/SEC
500 MB V M/SEC

*The winds are still oriented with the PE or LFM (not TRAJ) models.
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LFM DATA COLLECTION

Initial and forecast fields from NMC's Limited Area Fine Mesh (LFM) model
and its successor LFM-II are archived over the small grid shown in Figure
IV-3. Data for a total of 744 grid points are saved. The tape format

is given in "Format of MOS Grid Point Predictor Tapes." The packed data
plus the 12 identifiers require a record size of 384 32-bit words. The
first operational run of the LFM-II was at 1200 GMT August 31, 1977.

The DSN is LMGRID.

In addition, the same fields saved on the small grid have been saved for
the LFM-II on the large grid shown in Figure IV-3 starting with 0000 GMT
September 1, 1977. Data for a total of 1558 grid points are saved. The
packed data plus the 12 identifiers require a record size of 791 32-bit
words. The DSN is LXGRID.

The LFM fields being saved are listed in the tables below. The order

of these fields may not remain constant throughout the collection period
except that all t +0 hour fields will preceed all t,+6 hour fields, etc.
The first table (p IV-9) is a composite showing the present collection and
when each variable was added. The next several tables show what variables
are available starting at times when the collection was changed.
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VARIABLES SAVED FROM LFM AND LFM-II
LFM I Period of Record: 0000 GMT Oct. 31, 1971 - 0000 GMT Aug. 31, 1977
LFM-11 Period of Record: 1200 GMT Aug 31, 1977 - Present

Forecast Interval tgt

Variable Units 0 6 12 18 24 30 36 42
REL. HUM. (SFC-490) PERCENT X X X X & & $ $
PRECIP. WATER KG/M2 X X X X & & $ $
B.L. POT. TEMP. DEG K X X X X & & $ $
B.L. U M/SEC X X X X & & $ $
B.L. V M/SEC X X X X & & $ $
1000 MB HEIGHT M X X X X X & & $ §
850 MB HEIGHT M X X X X X & & $ $
700 MB HEIGHT M X % X z X & & $ $
500 MB HEIGHT M X % X % X & & $ $
1000 MB TEMP. DEG K X (SFC) X X & $.
850 MB TEMP. DEG K X X X X X & & $ $
700 MB TEMP. DEG K X * X # X & & $ §
500 MB TEMP. DEG K X * X # X & & $ $
400 MB TEMP. DEG K @ @ @ e @ e @ @
300 MB TEMP. DEG K @ e @ ¢ @ @ @ @
200 MB TEMP. DEG K @ @ @ e @ e e @
850 MB U M/SEC X X X X & & $ $
700 MB U M/SEC X X & $
500 MB U M/SEC * X ¢ X & & $ $
400 MB U M/SEC @ @ @ & @ e @ @
300 MB U M/SEC @ e @ @ e @ @ @
200 MB U ¥/SEC X X & $
850 My V M/SEC X X % X & & $ 5
700 MB V M/SEC X b ¢ & S8
500 MB V M/SEC * X # X & & $ $
400 MB V M/SEC @ @ e e @ @ @ e
300 MB V M/SEC @ @ @ @ @ e [l e
200 MB V M/SEC X X & $
850 MB &3 MB/SEC X X & $
700 MB e MB/SEC b4 X z X & & $ §
500 MB e . MB/SEC * X # X & & $ $
PRECIP. AMT. M + + b x & & $ $
SURFACE PRESS. (p*) MB X X & $
(REL. HUM.) B.L. PERCENT X X X X X & & $ $
(REL. BIM.) 1 PERCENT X X X X X & & $ $
(REL. HUM.) 2 PERCENT X X X X X & & $ $
1000 MB DEW POINT DEG K X X X b & & $ $
850 MB DEW POINT DEG K * X 7 x & & § $
700 }MB DEW FOLINT DEG K * X # X & & $ $
500 MB DEW POINT DEG K * X # X & & $ $
400 MB DEW POINT DEG K e e e @ @ e e ¢
300 MB DEW POINT DEG X @ e @ @ @ e d @
SEA LEVEL PRESS. MB 4 X X & $
B.L. t MB/SEC X X X ¥ & & $ $
Total fields by hour 12 36 44 36 4 36 44 36 44
+ These 2 variables are available starting 1200 GMT Dec. 7, 1971.
% These 8 variables are available starting 0000 GMT Oct. 1, 1972.
* These 8 variables are available starting 0000 CMT March 6, 1974,
f These B variables ave available starting 0000 GMT March 16 , 1974,
& Thesc 62 variables are available starting 1200 GMT April 2, 1975.
$ These 62 varlables are available starting 0000 GMT February 1, 1976.
@ These 72 varlables are available starting 0000 GMT November 29, 1978.

B,L., = lowest 50 mb;
layer 1 = B.L. top to approximately 720 mb
Layer 2 = approximately 720 mb to approximately 490 mb
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VARIABLES SAVED FROM LFM AND LFM-IT
LFM Period of Record: 0000 GMT Oct. 31, 1971 - 0000 GMT Aug. 31, 1977
LFM-II Period of Record: 1200 CMT Aug. 31, 1977 - Present

Forecast Interval tgt

Variable ~ Units 0 6 12 18 24 30 36 42 48
REL. HUM. (SFC-490) PERCENT X X X X
PRECIP. WATER KG/M2 X X X X
B.L. POT. TEMP. DEG K p X X X
B.L. U M/SEC X X X X
B.L. V M/SEC X X X X
1000 MB HEIGHT M X X X X X
850 MB HEIGHT M X X X X X
700 MB HEIGHT M X X X
500 MB HLIGHT M X X X
1000 MB TEMP. DEG K X(SFC) X X
850 MB TEMP. DEG K X X X X X
700 MB TEMP. DEG K X X X
500 MB TEMP. DEG K X X X
400 MB TEMP. DEG K
300 MB TEMP. DEG K
200 MB TEMP. DEG K
850 MB U M/SEC . X X X X
700 MB U M/SEC X X
500 MB U M/SEC X X
400 MB U M/SEC
300 MB U M/SEC
200 MB U M/SEC X X
B850 MB V M/SEC X X X X
700 MB V M/SEC X X
500 MB V M/SEC X b 4
400 MB V M/SEC
300 MB V M/SEC
200 MB V M/SEC X X
850 MB 2 MB/SEC X X
700 Mp w2 MB/SEC X X
500 MB e MB/SEC X X
PRECIP. AMT. M * *

SURFACE PRESS. (p*) MB X X
(REL. HUM.) B.L. PERCENT X X X X X
(REL., HUM.) 1 PERCENT X X X X X
(REL. HUM.) 2 PERCENT X X X X X
1000 MB DEW POINT DEG K X p X X
850 MB DEW POINT DEG K X X
700 MB DEW POINT DEG K X X
500 MB DEW POINT DEG K X X
400 MB DEW POINT DEG K

300 MB DEW POINT DEG K

SEA LEVEL PRESS. MB X X X
B.L. D MB/SEC X X X X

Total fields by hour 12 16 35 15 34

*These two variables are available starting 1200 CMT Dec. 7, 1971.

B.L. = lowest 50 mb;
Layer 1 = B.L. top to approximately 720 mb
Layer 2 = approximately 720 wb to approximately 490 mb
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VARIABLES SAVED FROM LFM AND LFM-II
LFH Period of Record: 0000 GMT Oct. 1, 1972 - 0000 GMT Aug. 31, 1977
LFM-II Period of Record: 1200 GMTI Aug. 31, 1977 - Present

Forecast Interval tgt

Variable Units 0 6 12 18 24 30 36 42 48
REL. HUM. (SFC-490) PERCENT X X X X
PRECIP. WATER KG/M2 X X X X
B.L. POT. TEMP. DEG K X X X X
B.L. U M/SEC X X > ¢ X
B.L. V M/SEC > 4 X X X
1000 MB HEIGHT M X X X X X
850 MB HEIGHT M X X X X X
700 MB HEIGHT M X X X X X
500 MB HEIGHT M X X X X X
1000 MB TEMP. DEG K X(SFC) X X
850 MB TEMP. DEG K X X X % X
700 MB TEMP. DEG K X X X
500 MB TEMP. DEG K X b 4 X
400 MB TEMP. DEG K
300 MB TEMP. DEG K
200 MB TEMP. DEG K
850 MB U M/SEC R X X X
700 MB U M/SEC X X
500 MB U M/SEC X X
400 MB U M/SEC
300 MB U M/SEC
200 MB U M/SEC X 5 4
850 ME V M/SEC X X X X
700 MB V M/SEC ' X X
500 ¥B V M/SEC X X
400 MB V M/SEC
300 MB V M/SEC
200 MB V M/SEC X X
850 ME 2 MB/SEC X X
700 MB e MB/SEC X X X X
500 MB e MB/SEC X X
PRECIP. AMT. M X X X X
SURFACE PRESS. (p*) MB X X
(REL. HUM.) B.L. PERCENT X X X X X
(REL. HUM.) 1 PERCENT X X X X X
(REL. HUM.) 2 PERCENT X X X X X
1000 MB DEW POINT DEG K X X X X
850 MB DEW POINT DEG K X X
700 MB DEW POINT DEG K X ¥
500 MB DEW POINT DEG K X X
400 MB DEW POINT DEG K
300 MB DEW POINT DEG K
SEA LEVEL FRESS. MB X p 4 X
B.L. 03 MB/SEC X X x X

Total fields by hour 12 i9 35 19 35

B.L. = lowest 50 mb;
Layer 1 = B.L. top to approximately 720 mb
Layer 2 = approximately 720 mb to approximately 490 mb
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VARIABLES SAVED FROM LFM AND LFM-II
LFM Period of Record: 0000 GMT Mar. 6, 1974 — 0000 GMT Aug. 31, 1977
LFM-I1 Period of Record: 1200 GMI' Aug. 31, 1977 - Present

Forecast Interval tgt

Variable Units 0 6 12 18 24 30 36 42
REL. HUM. (SFC-490) PERCENT X X b 4 X
PRECIP. WATER KG/M2 X X X X
B.L. POT., TEMP. DEG K X X X %
B.L. U M/SEC X X X X
B.L. V M/SEC X X X X
1000 MB HEIGHT M X X % X X
850 MB HEIGHT M X X X X X
700 MB HEIGHT M ¥ % X X X
500 MBE HEICHT M X X X X X
1000 ¥BE TEMP. DEG K X(SFC) X X
850 MR TEMP. DEG K X X X X X
700 MB TEMP. DEG K X X X * X
500 MB TEMP. DEG K X X X * X
400 MB TEMP. DEG K
300 MB TEMP. DEG K
200 MB TEMP. DEG K
8§50 MB U M/SEC PO X X X
700 ME U M/SEC X X
500 MB U M/SEC X X * X
400 ¥B U M/SEC
300 MB U M/SEC
200 MB U M/SEC X X
850 MB V M/SEC X X X X
700 MB V M/SEC X X
500 MB V M/SEC X b4 * X
400 MB V M/SEC
300 MB V M/SEC
200 MB V M/SEC X p 4
850 MB &3 MB/SEC X X
700 MB e MB/SEC X X X X
500 MB e MB/SEC X X * X
PRECIP. AMT. M X X X X
SURFACE PRESS. (p*) MB X X
(REL. HUM.) B.L. PERCENT X X X X X
(REL. HUM.) 1 PERCENT X X X X X
(REL. HUM.) 2 PERCENT X X X X X
1000 MB DEW POINT DEG K X X X X
850 MB DEW POINT DEG K X p 3 * X
700 MB DEW POINT DEG K X X * X
500 MB DEW POINT DEG K X X * X
400 MB DEW POINT DEG K
300 MB DEW FOINT DEG K
SEA LEVEL PRESS. MB X X X
B.L. &2 MB/SEC X X X X
Total fields by hour 12 27 35 27 15

*These elght variables are available starting 0000 GMI Mar 16, 1974

B.L. = lowest 50 mb;
Layer 1 = B.L. top to approximitely 720 mb
Layer 2 = approximately 720 mb to approximately 490 mb



1v-9d
12/8/78

VARIABLES SAVED FROM LFM AND LFM-IL
LFM Period of Record: 1200 GMT Apr. 2, 1975 - 0000 GMT Aug. 31, 1977
L¥M-11 Period of Record: 1200 GMT Aug, 31, 1977 - Present

Forecast Interval tgo+

Variable Units 0 6 12 18 24 30 36 42 48
REL. HUM. (SFC-490) PERCENT 4 X X X X X
PRECIP. WATER KG/M2 X X X X X X
B.L. POT. TEMP. DEG K X X X X X X
B.L. U M/SEC X X X X X X
B.L. V M/SEC X X X X X X
1000 MB HEIGHT M X X X X X X X
850 MB HEIGHT M X X X X X X X
700 MB HEIGHT M X ¥ X X X X X
500 MB HEIGHT M X X % X X X X
1000 MB TEMP. DEG K X(SFC) X X X
850 MB TEMP. DEG K b ¢ b3 X X X X X
700 MB TEMP, DEG K X X X X X X X
500 MB TEMP. DEG K X X X X X X X
400 MB TEMP. DEG K -

300 MB TEMP. . DEG K
200 MB TEMP. DEG K
850 MB U M/SEC I X X X X X
700 MB U M/SEC X X X
500 MB U M/SEC X X X X X X
400 MB U M/SEC
300 MB U M/SEC
200 MB U M/SEC X X X
850 MB V M/SEC X X X X X X
700 MB V M/SEC X X X
500 MB V M/SEC X X b 4 X X X
400 ¥B V M/SEC
300 MB V M/SEC
200 MB V M/SEC X X X
B50 MB ¢ MB/SEC X X X
700 MB w2 MB/SEC X X X X ) ¢ X
500 MB e MB/SEC X X X X X X
PRECIP. AMT. M % X X X X X
SURFACE PRESS. (p*) MB X X X
(REL. HUM.) B.L. PERCENT X X X X X X X
(REL. HUM.) 1 PERCENT X X X X X X X
(REL. HUM.) 2 PERCENT X X X X X X X
1000 MB DEW POINT DEC K X X X X X X
850 MB DEW POINT DEG K X X ¥ b & X X
700 MB DEW POINT DEG K X X -3 X X X
500 MBE DEW POINT DEG K X X X X X X
400 MB DEW POINT DEG K
300 MB DEW POINT DEG K
SEA LEVEL PRESS. MB X X X X
B.L. 02 MB/SEC X X p ¢ X X X
5 27 35 27 35

Total fields by hour 12 27 3

B.L. - lowest 50 mb;
Layer 1 = B,L. top to approximately 720 mb
Layer 2 = approximately 720 wmb to approximately 490 mb
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VARIABLES SAVED FROM LFM AND LFM-11
LFM Period of Record: 0000 GMT Feb. 1, 1976 - 0000 GMT Aug. 31, 1977
LFM-I1 Period of Record: 1200 GMI' Aug. 31, 1977 - Present

Forecast Interval tgt

Variable ~ Units 0 6 12 18 24 30 36 42
REL. HUM. (SFC-490) PERCENT X X % X X X X X
PRECIP. WATER KG/ M2 X X X X X X X X
B.L. POT. TEMP. DEG K X X X X X X X X
B.L. U M/SEC % X X X X X X X
B.L. V M/SEC X X X X X X X X
1000 MB HEIGHT M X % X % 4 X X X X
850 MB HEIGHT M X p £ X p 4 X X X X X
700 MB HEIGHT M X X X X X X X ) 4 X
500 MB HEIGHT M X X X X X X X X X
1000 MB TEMP. DEG K X(SFC) X X X X
850 MB TEMP. DEG K x X X X X X X X X
700 MB TEMP. DEG K X X X X X X X X X
500 MB TEMP. DEG K X X X "X X b4 X X X
400 MB TEMP. DEG K
300 MB TEMP. DEG K
200 MB TEMP. DEG K
850 MB U M/SEC - : b ¢ b £ X X X X X
700 MB U M/SEC X X X X
500 MB U M/SEC X X X % X X X X
400 MB U M/SEC
300 ¥B U M/SEC
200 MB U M/SEC X X . X X
B850 MB V M/SEC X X X X X X X X
700 MB V M/SEC : X X X D'
500 MB V M/SEC X X X X X X X X
400 MB V M/SEC
300 ¥MB V M/SEC
200 MB V M/SEC X X X X
850 MB &3 MB/SEC X X X X
700 MB e MB/SEC X X X X X X X X
500 MB <3 MB/SEC X X X X X X X e
PRECIP. AMT. M X X X X X X X X
SURFACE PRESS. (p*) MB X X X X
(REL. HUM.) B.L. PERCENT X X X x X X X X X
(REL. HUM.) 1 PERCENT X X - X X X X X x
(REL. HUM.) 2 PERCENT X X X X X X X X X
1000 MB DEW POINT DEG K X X X X X X X X
850 MB DEW POINT DEG K T X X 5 X X X X ‘X
700 MB DEW POINT DEG K X X X X X X X X
‘500 MB DEW POINT DEG K X X X X X X X X
400 MB DEW YOINT DEG K
300 MB DIW POINT DEG K
SEA LEVEL PRESS. MB X X X &
B.L. 6 MB/SEC X X X X X X X

27 35 27 35 27 35 27

Total fields by hour 12

B.L. = lowest 50 mbj
Layer 1 = B.L. top to approximately 720 mb
Layer 2 = approxiwately 720 mb to approximately 490 mb



VARIABLES SAVED FROM LFM AND LFM-II
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LFM~-II Period of Record: D000 GMI Nov, 29, 1978 - Present

Forecast Interval tgt

Variable Units 0 6 36
REL. HUM. (SFC-490) PERCENT .2 b 4 X X X X % X
PRECIP. WATER KG/M? X X X X X X X X
B.L. POT. TEMP. DEG K X X X X X X X X
B.L. U M/SEC X X X X 5 ¢ X X X
B.L. V M/SEC X X X X X X X X
1000 MB HEIGHT M X X X b d X X X X X
850 MB HEIGHT M X X X X X X X X X
700 MB HEIGHT M X X X X X X X X i 4
500 MB HEIGHT M X X X X X X X X X
1000 MB TEMP. DEG K X(SFC) X X X X
850 MB TEMP. DEG K X X X X X X X X X
700 MB TEMP. DEG K X X X X X X X X X
500 MB TEMP. DEG K X X X X X X X X X
400 HE TEMP. DEG K X X X X X X X X
300 MB TEMP. DEG K X X X X X X X X
200 MB TEMP. DEG K X X X X X X X X
850 MB U M/SEC X X X X X X X X
700 MB U M/SEC b'e X X X
500 MR U M/SEC X b 4 X X .4 X X X
400 MB U M/SEC X X X X X % X X
300 MB U M/SEC X ¥ X X X X X X
200 MB U M/SEC X X X X
850 MB V M/SEC X X p o X X X x X
700 MB V M/SEC X X : X X
500 MB V M/SEC X X X X X X X X
400 MB V M/SEC X X X X X ¥ X X
300 MB V M/SEC X X X X X X X X
200 MB V M/SEC X X X X
850 MB &3 MB/SEC X X X X
700 MB e MB/SEC X X X% X b4 X X X
500 MB e MB/SEC X X X X X X X X
PRECIP. AMT. M X X X X X X X X
SURFACE PRESS. (p¥*) MB X X X X
(REL. HUM.) B.L. PERCENT X X X X X X X X X
(REL. HUM.) 1 PERCENT X X X X X X > 4 % X
(REL. HUM.) 2 PERCENT X X X X X X X X X
1000 MB DEW POINT DEG K X X X X X X X X
850 MB DEW POINT DEG K X X X X X b5 X X
700 MR DEW POINT DEG K X X X X X X X X
500 M DEW POINT DEG K X X X X X X X b 4
400 MB DEW POINT DEG K X X X X X X X X
300 MB DEW POINT DEG K b ¢ X X X X X X X
SEA LEVEL PRESS. MB X X X X X
B.L. &3 MB/SEC X X X X X X X X
Total fields by hour 12 36 44 3 & 3 44 3 4

B.L. = lowest 50 mb;

Layer 1 = B,L. top to approximately 720 mb
Layer 2 = approximately 720 mb to approximately 490 mb
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* Figure IV-3--Grids on which L¥M data are collected for the MOS system.
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VARIABLES SAVED FROM L¥M AND LFM-11
LM Period of Record: Oct. 1, 1972-Present
LFH-I1 Period of Record: Scpt. 1, 1977-Present

Forecast Interval tg+

EEENEEERE

‘Varisble Units 0 6 12 18 2 30 36 42 L8
REL. HUM. (SFC-490) PERCENT p 4 X X X & & $ 3
PRECIP. WATER KG/142 X X 3 X & & $ $
B.L. POT. TEMP. DEG K X X X %X & & $ $
.B.L. U M/SEC X X X X & & $ $
B.L. V M/SEC < X X & & $ $
1000 MB HEIGHT M X x % X X & & $ $
850 MB HEIGHT M X b 4 X X X & & $ $
700 MB HEIGHT M X X X X b & & $ $
500 MB HEIGHT M X X X X X & & $ 3
1000 MB TEMP. DEG K x(sFc) X X & $
850 MB TEMP. DEG K X X X % ) & & & $ $
700 MB TEMP. DEG K X * X # X & & $ $
MB TEMP. DEG X X ® X # X & & $ $
MB U M/SEC X X X % - & & $ $
MB U M/SEC X X & $
MB U M/SEC * X # ¥ & & $ $
MB U M/SEC X X & $
MB V M/SEC X 3 X X & & $ .8
MB V M/SEC X X & , $
MB V M/SEC L # X & & $ $
MBV M/SEC X X & $
MB MB/SEC : X & $
700 MB ¢ MB/SEC X X p 4 p 4 & & $ $
500 MB co MB/SEC * X # X & & $ $
PRECIP. AMT. . M X X X X & & $ $
SURFACE PRESS. (p*) MB . % . > 4 & $
REL. HUM.) B.L. PERCENT  X. X X X X & & $ $
REL. HUM) 1 FERCENT X X X X X & & $ $
(REL. HUM) 2 PERCENT X X X X X & & i i
1000 MB DEW POINT DEG K X X % X & &
850 MB DEW POINT DEG K * X # % & & $ $
700 MB DEW POINT DEG K L ¢ # X & & $ $
500 MB DEW POINT | DEG K * X # X & & $ $
SEA LEVEL PRESS. MB X X X & $
B.L. w MB/SEC > JI X X & & $ $
Totel fields by hour 12 27 35 27 35 27 35 27 35
# fThese B varisbles are available cterting 0000 GMT March 6, 197k,
# These 8 verisbles are availaeble starting 0000 GMT March 16, 197h.
& These 62 variasbles are available storting 1200 GMT April 2, 1975.
¢ These 62 variables are svailsble starting 0020 GNT Februery 1, 1976.

B.L. = lowesct 50 mb;
Layer 1 = B.L. top to approximately 720 mb
layer 2 = epproximately 720 mb to approximately 49C
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Figure IV-3--Grids on which L¥FM data are collected for the MOS system.
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V. MOS INTERPOLATED PREDICTOR TAPES

The format of the MOS interpolated predictor tapes is indicated in this
section. The NMC 2 to 1 packer (W3AIO0O0) and unpacker (W3AIOl) are used
for the data records. These tapes are usually prepared by M200 or M300.




