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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 several models. 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 I want especially to mention

Frank Globokar, George Hollenbaugh, Al Forst, Don Foster, and Fred Marshall.



II-1
12/16/74

II. MOS Computer Program Library (MOSLIB)

A library, called MOSLIB, of the IBM 360/195 computer programs associated

with the MOS System is located on the partitioned data set DSN=NWS, SDO, TDL,LOAD

maintained on the NOAA computers at Suitland, Md., with member names starting

with the characters "OP". George Hollenbaugh is the MOSLIB librarian.
The rules concerning addition and use of MOS programs are:

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

2. Before a’'member with the name prefix "OP" is added, a program
writeup, a compilation listing, and a duplicate source deck
will'be provided to the librarian. (The source deck actually
provided should have been checked-out.) The format of the
program writeup should be the same as that of other existing
writeups, such as RDY2, and YUNPKR for subroutines and M430
for main programs.

3. Once on the library (with member name prefix "OP"), a program
may not be modified without the consent of the librarian.

Adding or replacing a member OPXXXXXX on MOSLIB can be'accomplished with
the following deck setup:

// EXEC NFORXCL,FXPMAP=MAP,FXPL=XL,FXPXREF=XREF,FXPOPT=2
//FORT.SYSIN DD *

(Fortran Source Deck)
/*

//LKED.SYSLMOD DD DSN=NWS.SDO.TDL.LOAD,DISP=SHR
//LKED,.SYSIN DD * '

NAME OPXXXXXX(R)

/*

To use members OPXXXXXX and OPYYYYYY from MOSLIB the JCL should include:

//LKED.MYLIB DD DSN=NWS . SDO.TDL.LOAD,DISP=SHR '
//LKED.SYSIN DD *

INCLUDE MYLIB(OPXXXXXX,OPYYYYYY)
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III. FUNCTIONS OF THE DEVELOPMENT SYSTEM

The basic programs and data flow within the system are depicted in Fig.
III-1. FEach box represernts a main program or a gsubroutine for which there
is ‘a main program driver. Each program operates on input data and usually
supplies data for another program; this data flow is represented by arrows.
Each box also shows the person or persons primarily responsible for that
program; in most instances the first person listed wrote the program. The
name of the program is indicated, if it conforms to the MOS system naming
convention. The program is on the MOSLIB unless the name appears in
parenthesis.' The -names of all MOS programs start with the letter M and the
following numbers fall in the ranges indicated in Fig. III-2. The number in
the lower left corner of each box in Fig. III-1 is for reference in the
following sections. '

A MOS Tapes Notebook is maintained by George Hollenbaugh which contains
tape -formats and the identification of tapes and data for MOS system users.
Tape formats are also described in this note. All tapes used in the MOS
system are 9-track 1600 bpi.

Archive Forecasts (Boxes 1-4)

Basic forecast fields from various numerical models are saved in grid-point
form on special TDL grids defined in Section IV. Each model run produces a
disk file of data. An archiving program extracts the data to be saved and
stores it on another disk file. Then, periodicaily, another archiving
program transfers the data to tape; this is usually done once a week. This
procedure has been in operation on the IBM 360/195 since the fall of 1974.

Reformat MOS Grid-Point Tapes (Boxes 11, 13-16)
MOS CDC-6600 grid-point tapes (described by Glahn, 1973) have been converted
to the IBM 360/195 format given in Section IV. The tape numbers can be
found in the MOS Tapes Notebook. Data on these tapes were collected between

October 1, 1972 and the time the IBM collection started.

Reformat PEATMOS Grid-Point Tapes (Box 12)

PEATMOS CDC-6600 grid-point tapes (described by Glahn, 1973) have been converted

- to the IBM 360/195 format given in Section IV. The tape numbers can be found
in the MOS Tapes Notebook. Data on these tapes were collected between July 3,
1969 and September 30, 1972. Although the PEATMOS tapes contained both PE
and Trajectory model data, the reformatted tapes have the PE and Trajectory
data on separate tapes.

Interpolate (Boxes 21-25)

A separate version of the subroutine M200XX exists for each model data
collection. A driver DRM200 is available in source language. Interpolation
into the grid-point fields is made for specific points, usually, but not
limited to, station locations designated by the National Climatic Center (NCC).

—

i
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WBAN numbers. The tape format is given in Section V. All MOS grid-point data
are in a format that can be handled by M200XX.

Merge Interpolated Tapes (Box 30)

If it is desired to merge data from more than one model, M300 should be used.
It will properly intersperse data from two input tapes and produce a merged
interpolated tape in the same format as the input tapes. If data from more
than two models are to be merged, more than one run of M300 will be necessary.
The points for which interpolated data are provided should be the same on the
two tapes to be merged. Data for a particular date will not be transferred
to the output tape unless data for that date exist on both input tapes. The
dates printed out by M300 are the dates for which data for all models merged
are available for future analysis.

Other Predictor Tapes (Box 45)

It may be that a user will want to provide predictors other than those contained
on, or those that can be computed from, the MOS tapes. If so, he need only
prepare these predictors in the same format as that produced by M200XX. M300
will then merge them with predictors from the numerical models for input to
analysis programs.

Error Check Asheville Data (Box 50)

Three-hourly observations for 255 U.S. stations are received monthly from the
National Climatic Center at Asheville. The format is explained in Section

VI of this note. These data then undergo a careful automatic-manual check
for correctness. The program used to flag errors, etc., and to put the

data into the format (described in Section VII) needed by the MOS analysis
programs is M505.

Sort by Hour (Box 51)

Output of M505 contains 8 observations/day. For most purposes, only one hour,
say 0600 GMT, will be needed by a program for a particular run; occasionally,
two hours might be needed. M515 will prepare a tape consisting of data from
either one or two observational hours. Error-free tapes from M505 and M515
are maintained by George Hollenbaugh and the tape numbers are kept in the

MOS Tapes Notebook. Individual users should not need to use M505 or M515.

Reformat Predictands (Box 52)

Existing CDC-6600 MOS predictand tapes are reformatted for the IBM 360/195
MOS system by M430. This reformatting has already been done and error-free
tapes are maintained by George Hollenbaugh. Individual users should not need
to use M430. Eight observations/day are available starting with October 1,
1972; prior to that time, only four observations/day are available.
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Other Predictand Tapes (Box 55)

It may be that a user will want to provide predictands other than those
contained on, or that can be computed from, the archived tapes. If so, he
need only prepare these predictands in the same format as that produced by
M505, M515, and M430. As specified in Section VII, the dimensions of the
predictand data matrix are adjustable. However, there are restrictions con-
cerning the range of variables and also restrictions in analysis programs
such as M600 as to the maximum matrix size allowed. Users should check with
Bob Glahn before using this option.

Regression (Box 60)

M600 is our major analysis program and produces regression equations on paper
and, if desired, on cards and/or magnetic tape. Predictors are screened and
can be continuous, binary, or computed by subroutine; they can be from the
predictand tape as well as from the predictor tape. Predictands can be
continuous, binary, or computed by subroutine. Equations can be single station
or generalized operator.

Predictand Plotting (Box 61)

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

Rias (Rox A5)

M630 stratifies a sample based on a predictor value and computes the relative
frequency of a binary predictand on that stratified sample. It is used
primarily in selecting areas over which to develop regionalized (generalized
operator) equations.

Range (Box 66)

M635 computes the maximum and minimum values which a regression equation with
only binary predictors can produce.

Other Analysis Programs (Box 69)

A user may want to provide another analysis program. If so, the routines
provided for reading the predictor and predictand tapes should be used:
RDX, RDY1l, RDY2, RDY3, RDXY, and YUNPKR.

Forecasts From Equations (Box 70)

M700 accepts equations from cards or tape in the format prepared by M600 and
produces forecasts using the MOS predictor tapes. If desired, verifying
observational data are matched with the forecasts in preparation for veri-

fication. (This program is not yet available on the IBM 360/195.
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Verification (Box 80)

M800 accepts input data from tapes containing MOS guidance forecasts available
from the Technical Procedures Branch OM&0O; these forecasts are collated with
observations from a predictand tape and output for future analysis. One

type of forecast, such as wind speed or cloud amount, is handled on a specific
run and the output can be used for comparatively verifying that variable.
Typically, each user would provide his own verification program, which would
use M800 output. (This program is not yet operational on the IBM 360/195;
however, a CDC-6600 version is available.)
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‘IV. GRID-POINT PREDICTOR TAPES

The grids on which the basic forecast and analysis fields are saved,

the lists of fields saved for each model, and the format of the grid-
point tapes are given in this section. The specific dates for which

data from a particular model are available are given in the MOS Tapes
Notebook.




Format of MOS Grid-Point Predictor

A - Multiple records consisting of:

Words 1-12: Standard NMC 12-word identifier

(see NMC Office Note 84).

Tapes

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

Grid-point data are packed by the NMC routine W3AIOO.
packed datum is in the leftmost 16 bits of the 32-bit word, the

second packed datum is in the remaining 16 bits.
is the lower left grid-point value.

by column (upward) from left to right.

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

The first

The first datum
Scanning of the grid is then

V-2
12/16/74

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.
collection has its own number of words per record, NPKWDS;
this will remain constant throughout the period of collect-
ion. The data are not (necessarily) separated by month or

Each

season; a tape contains as many cases as possible. The
standard NMC units are used for the variables wherever

possible. A missing value is indicated by all 16 bits set

£o: L

I/0 Mode: These are 9-track tapes written in 1600 bpi density with
the FORTRAN WRITE statement and with the DD statement:

//GO.FTOLFOOL DD DSN=YYGRID,DCB=(RECFM=VBS,LRECL=Q,BLKSIZE=R,DEN=3),

DISP=(NEW,KEEP,KEEP) ,LABEL=(,SL),

UNIT=TAPE9,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 XY
NMC PE PE
TDL Trajectory TJ
NMC LFM LM
TDL SUM SM
NMC Boundary BL

Layer

704
492
1536
5088
1536

14164

4964
15404
15280
15404
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PE Data Collection

Initial and forecast fields from the NMC hemispheric 6-layer
Primitive Equation (PE) model are archived over the 4 grids shown

in Figure IV-1. The four grids, numbered 1 through 4, cover the
"{ower 48" states, Alaska, Hawaii, and Puerto Rico respectively.

Data for a total of 327 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 176 32-bit words.

The PE fields being saved are listed in the two tables below. The
order of these fields may not remain constant throughout the collection
period except that all t,+6 hour fields will preceed all ty+12 hour
fields, etc. The first table below gives the fields saved for the
period July 3, 1969 to September 30, 1972 (the PEATMOS collection);
the second table gives the fields saved October 1, 1972 to the present.

VARLABLES SAVED FROM 6-LAYER FULL-MESH P{;‘.l
PERIOD OF RECORD: July 3, 1969 - SEPT. 30, 1972

Forecast Interval to -+

Variable L 0 6 12 18 24 30 36 42 48
1000 MB HEIGUT M X X % X X X
850 MB HEIGHT M X X % X% X X
500 MB HEIGHT M X X X X X X
1000 MB TEMP. DEG K X X X X
850 M TEMP. DEG X X X X X X
700 ML TRMD. DEG K X X
500 MB TEMP. DEG K X
B.L. POT, TEMP. , DEG K X X X X X X
SURFACE PRESS, (p*) ‘ MB 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
*B.L, © MB/SEC ¥ X X X X X ¥ X
REL, HUM. (SFC-490) PERCENT XX 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 X
*(REL. HUM.) 2 : PERCENT ¥ X X ¥ ¥ X X X
PRECIP. WATER - KG/M? ¥ X X
PRECIP. AMT. ' M X X X X
850 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 w MB/SEC X

*These & variables, boundary layer vertical velocity and the relative humidity
in 3 layers, are available only after Augusc 8, 1970.

B.L, = lowest 50 mb;
Layer 1 = B,L. top to ~ 720 mb
. Layer 2 = ~720 mb to ~ 490 nb




VARTABLES SAVED FROM 6- LAYER FULL-MESI PE
PERIOD OF RECORD: OCT.1, 1972 - PRESENT

Variable

Forccast Intexrval tg +

Units 0 6 12 18 24 30 36 42 48*%
1000 MB HELGHT M % £ ¥ X X X
850 MB HELGHT M X % X X % p:
500 MB HEIGHT M X 3 X X X X
1000 MB TEMP. DEG K X = X X X
850 MB TEMP. . DEG K X x % 2% X X
700 MB TEMP. DEG K X X X X
500 MB TEMP. DEG K X X X X
B.L. POT. TEMP. DEG K ¥ % X X X %
SURFACE PRESS. (p*) MB % X ¢ X
B.L. U M/SEC ¥ X E X X X
Buls ¥ M/SEC X X X X 4 X
B.L. ® MB/SEC X £ & X X X
REL, "HUM. (SFC-490) PERCENT X ¥ X X X X X X
(REL. LUM.) B.L. PERCENT X X X X % %
(REL. HUM.) 1 PERCENT X X X X x X
(REL. HUM.) 2 PERCENT X % X X x X
PRECIP. WATER KG/M2 X X X X
PRECIP. AMT. M ¥ ¥ X ¥ X % X
850 MB U M/SEC X % X X
850 MB V M/SEC 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 R X
650 MB W MB/SEC X X X X
p** (TROPOPAUSE PRESS.)  MB X% X X %

%00 OMT runs include predictions at t

(Same predictors as at tg +48.)

+60, t

o o

.

+72 and ty +84.

*B.L. = Lowest 50 mb;
B.L. top to~ 720 mb;

Layer 1
Layer 2.

1

720 to~ 450 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.

There are 22 TRAJ fields currently being saved at t +24 {only), In
addition, 9 PE fields are being saved on the TRAJ grid at to+24, The
names of the fields are shown in the tables below. Period of record
is July 3, 1969 to present. Prior to November 1, 1972, the fields
have been through two biquadratic space interpclations, whereas after
that date they have not,

VARIABLES SAVED FROM TRAGECLORY MODLL

Variable iinits
SURFACE TEMPERATURE DEG K
SURFACE DEW POINT DEG K
850 MB TEMPERATURE DEG K
850 ML DiEW 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 REIL. H1UMID. PERCENT
700--8F( MEAN REL. HUMID. PERCENT
SFC 12--11R NET VERT. DISPT.. MR
850 MR 12--IIR NET VERT. DISPL. MB
700 MB 12-BR NET VERT. DISPL. MB
SFC 74~HR NET VERT. DISPL. MB
850 MB Z4~-HR NET VERT. DISPL. MB
700 18 24-HR NET VERT, DISPL, MB
700-8FC CHVCTV, INSTAB. DEG K
S¥C 12-HR PRECIP. AMI, (12-24 HR) M
SFC 12-HR HORIZ. CVGNC. sEc-+
850 MB 312-HR HORIZ. CVGNC. skc—t
K INDEX DEG C

“TOTAL TOTALS INDEX . DEC C

REDUNDANT ¥FIELDS FROM FULL-MESH PE

Varfable Units

500 MB TEMPERATURE DLG K
B.L. U . M/SEC
B.L. V M/SEC
850 MB U ' M/SEC
850 M3 V M/SEC
700 MB U M/SEC
700 MB V M/SEC
500 MB U M/SEC
500 M5 V. M/SEC
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LM Data Collection

Initial and forcecast fields from the NMC Limited-Area Fine-Mesh Model
(LFM) are archived over the 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
Grig-Point Predictor Tapes.,'" The packed data plus the 12 identifiers
require a record size of 384 32-bit words.

The 128 LFM fields being saved are shown in the table below. The order
of these fields may not remain constant throughout the collection period
except that all té+0 hour fields will preceed all Lt +6 hour fields, etc.
Period of record is October 1, 1972 to present.

VARTABLES SAVED FROM LFM

Forecast Interval tyt

Variable Units 0 6 12 18 24
REL. HUM. (S¥C-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 HELGHT M X X X X X
850 ME HLICHT M X bt X x X
700 MB BEIGHT M X X pid X X
500 MB HEIGUT M X X 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
850 MB U M/SEC X X X X
700 MB U M/SEC p.4 X
500 MB U M/SEC * X i X
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 # X
200 MB V M/SEC X X
850 MB i MB/SEC X X
700 MR MB/SEC X X X X
500 MB MB/SEC * X # X
PRECIP, AMT. M X X X X
SURFACE PRESS. (p¥%) MR 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 4 X
500 MB DEW PQINT DEG K * X # X
SEA LEVEL PRESS, MB . X X X
B.L, w MB/SEC X X X X

¥ These B8 variables are availlable starting 0000 GMT March 6, 1974
# These B variables are available starting 0000 GMT March 16, 1974
;
B.L. = lowest 50 mb;
. Layer 1 = B.L. top to~720 mb
. Layer 2 =~720 wb to~490 mb
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PBL Data Collection

Initial and forecast fields from the NMC Planetary Boundary Layer (PBL)
model are archived over the same grid used for the LFM shown in Figure
IV-3. Data for a total of 744 grid points are saved. However, data for
the two leftmost columns are not actually available from the model, and
the values given to these two columns are the same as those of column
three. This insures that interpolation can still be performed within the
entire grid, but values at the extreme left will be less accurate. The
packed data plus the 12 identifiers require a record size of 384 32-bit
words. #

The 46 PBL fields saved from the 0000 GMT (only) run for each of the

1 times £ 5 t 43, t0+6, E 4Oy £ty £ ¥l8, and t0+24 (total of 322‘
fields) are shown in the table below. The order of these fields may not
remain constant throughout the period of collection except that all t,10
hour fields will preceed all ty+3 hour fields, etc. Period of record

is from February 7, 1973 to February 28, 1974.

.

VARIABLES SAVED FROM PEL

Variable Units Elevation above ground ()
0 50 150 300 600 200 1200 1600

U CMPONENT OF THE WIND Qf/SEC X X X X X X X
V COMPONENT OF THE WIND C/SEC . X X X X X X X
SPECIFIC MOISTURE (DIMENSIONLESS) X X X X X
FRICTIONALLY - INDUCED VERTICAL VELOCITY CrM/SEC X X ¥ X X.
TERRAIN -~ INDUCED VERTICAL VELOCITY CM/SEC X X x X X
SPECIFIC HUMIDITY (DIMENSIONLESS) X X ¥ X X X X X
TEMPERATURE DEG K X X X X X X X X
RATIO OF SURFACE WIND TO 50M WIND (DIMENSICNLESS) X -

Specific moisture is liquid water condensed by the model but not allowed
to fall as rain. The direction of the surface wind is the same as the
direction of the 50m wind; thus surface wind components may be determined
f"romdvgriables 1, 2 and 8. Vertical velocity is the sum of variables

an .




.

SUM Data Collection
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Initial and forecast fields from the TDL Subsynoptic Update Model (suM)

are archived over the grid shown in Figure IV-4.

Data for a total of

2520 grid points are saved. The packed data plus the 12 identifiers
require a record size of 1272 words. All t +0 fields preceed t0+3 fields,

etc. Period of record is October 1, 1973 to present.

VARIABLES SAVED FROM SUM

Forecast Interval®* t,+

Variable Units 0 3 6 9 12 15 18
1000 MB HEIGHT M X X X X X X X
MEAN REL, HUM. (1000-500) PERCENT X X X X X X X
MEAN SP., HUM. (1000-500) DIMENSIONLESS ¥ X X X X X X
PRECIP. AMT. (3-hourly) M X X X X X X
CEILING FT/100 X X X
VISIBILITY MI X X X
SKY COVER CODED % X X X

%*SUM is run at 0700 and 1900 GMT and forecast projections are Z, B,
8, 11, 14, and 17 hours. However in anticipation of a change in run
time to 0600 and 1800 GMT, these latter run times are used in identi-
fication word &4 together with taus of 3, 6, 9, 12, 15, 18 for ease of

merging data from before and after the change.

*%Coded the same way Total Sky Cover (Variable 4) is coded in the
Predictand matrix (see "Predictand Data Matrix Description").
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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 (W3AI00) and unpacker (W3AI01l) are used
for the data records. These tapes are usually prepared by M200 or M300.
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Format of MOS Interpolated Predictor Tapes

A - Seven header records consisting of:
. Record 1:
Word 1 : Number of stations (NSTNTP)
Woxrd 2 : Reserved for future use.
Word 3 : Npmber of words in each packed data record (LHBLK)
Words 4-5 : Reserved for future use.

Record 2: NSTINTP words, list of station numbers (5-digit WBAN)
in order as data appear in records (LWBNX( )).

Record 3: NSTNTP words, first 4 characters of station names (NAMEX( ,1)).
Record 4: NSTNTP words, second 4 characters of station names (NAMEX( ,2)).
Record 5: NSTNTP words, third 4 characﬁers of station names (NAMEX( ,3)).
Record 6: NSTNTP words, fourth 4 characters of station names (NAMEX( ,4)).
ord 7: NSTNTP words

fifth 4 characters of station names (NAMEX( ,5)).

2

B- Multiple records, consisting of one or more "arrays" of data. Each array
has the format:

Word 1 : yyyxxx, where

yyy = 3 hex digit identifier of level of data. Fields
involving more than one level will be given a
special "level" designator. '

xxx = 3 hex digit identifier of type of data. .

Word 2 : mmffttt, where

mm = 2 hex digit modification identifier, used primarily
for smoothing. O = no modification.
ff = 2 hex digits indicating model producing forecast,

0 = PE; 1 = Trajectory; 2 = LFM; 3 = SUM; 4 =PBL.
ttt= forecast projection tau.

Word 3 : Basic date, YR*1000000 + MO*10000 + DA*100 + HR
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Word 4 : 4 characters of plain text identification.
Word 5 : Next & characters of plain text identification.
Word 6 : Next 4 characters of plain text identificatioh.
Word 7 : Next 3 characters of plain text identification in leftmost
24 bits.
Word 8 : Number of stations (or interpolated values) in bits.17—32

for use by unpacker.

-

Words 9-12 : Used by packer and unpacker (see NMC Office Note 84).

Words 13-NPKWDS: Packed data, 16 bits per word. These are data
values at NSTNTP stations (or locations).

These arrays are 'blocked" to a maximum of 2048 words per record.

C - EOF indicates end of data on tape.

COMMENTS: This format allows for changing the number or order of stations
on different tapes. Note that a change may not occur within a
tape. The number of "arrays'" of data (types of data) can be
different for different dates. However, certain user programs
will expect the fields being used by that program O be in the

same order on all interpolated tapes used on a particular run.

I/0 MODE: These are 9-track tapes written in 1600 bpi density with the
FORTRAN WRITE statement and with the DD statement:

//GO.FTO1F001 DD DSN=XDATA,DCB=(RECFM=VS,LRECL=8196,BLKSIZE=8200,DEN=3),
DISP=(NEW,KEEP,KEEP),LABEL(,SL),UNIT=TAPE9,VOL=SER=EXXXXX
where EXXXXX is a NOAA Computer Division Tape.

USE: Tape reading and record unpacking can be accomplished with subroutines
RDX, RDXY, and W3AIOLl.
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VI. MOS ASHEVILLE TAPLS

Three-hourly observations for 255 U.S. stations are received monthly from
NCC at Asheville. Prior to October 1, 1972 and since July 1, 1969 six-
hourly observations for 254 stations were received. Station lists and the
format now being used are given in this section.
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Format of MOS Asheville Tapes

A - Multiple records of 20,352 bits each. Each "observation hour" for a
particular station requires 318 bits. Therefore, each record contains
64 observation hours. The 53 characters (6 bits per character) of
Card Image, BCD information available for each hour are explained in
"MOS Card Format." Data are available for hours 0300, 0600, 0900, 1200,
1500, 1800, 2100, and 2400 GMT. (Note that 0000 GMT for a particular
date is indicated by 2400 GMT of the previous day.) All data for 0300
GMI preceeds data for 0600 GMI, etc. Observations are ordered by WBAN
number (smallest first) within the observation hours. (Prior to October
1, 1974; only. 50 characters per hour are available. See Glahn (1973), for
more information.)

B - EOF indicates end of data on tape.

COMMENTS: A tape containing one month of data is received from Asheville
about 5 weeks after the end of the month. The data are then
checked by a combination automatic-manual process and put into the
form specified in "Format of MOS Predictand Tapes'" and "Predictand
Data Matrix Description.”

I/0 MODE: These are 7-track BCD tapes writien in 556 bpi density.
They can be read with the FORTRAN READ and FORMAT statements

READ(TAPE,XXX,END=XXX,ERR=XXX)(DATAl(J,K),J=l,53)
FORMAT (53A1)
where the specification statements are

DIMENSION DATAL (53,64)
LOGICAL*1 DATA1

An appropriate DD statement is

//GO.FTO1F001 DD DSN=ADATA,VOL=SER=PWOO01,
UNIT=TAPE7,LABEL=(,BLP,,IN),DISP=(OLD,KEEP),
DCB= (DEN=1,RECFM=FB, LRECL=53, BLKSIZE=3392, TRTCH=ET)



SOURCE OV
IREQRMATION

Card 1
Card 1
Card 1
Card 1

Card 1
(wicth change)

Card 1
Card 1

(with change
to col. 17-20)

Card 1

(with change
to col, 21-23)
Card 1

Card 1

Card 1

Caxd 1
(with change)

Card 1
Hourly pra-

cipitation
cards 1 and 2

(eith channes)®

Card 3

Card 1
{with change)

Card 3
{with change)

Special
Punching Form
MF1-10B Col.
&5

©1200; T {trace) =

REVISED
CALRD YOHRAT
(STARTIRG QCTOHLR, 1972)

TP, CARD

DESYRED INFORMATION _COLUMN
Statien numbor 1-5
Year 67
Month 8-9
Day 10-11
tHour (In Greenwich time with hour 0000 GMT beiug 17-13
punched as 24, 0700 EST would Le 12, ete.)
Ceiling in hundreds of feest 14-16
Sky condition (total) where 0= clear; 1 = partial 17
obscuvation (-x}; 2 = thin scattered {- @); 3 = thin
broken {~ ®); 4 = thin overcast (- ¢); 5 = scattored
(@06 = broken () 7 = overcast (3); & = obscured
(%); 9 = wmissing duta
Visibility dn miles and hundrodehs (i.e. 2% wmiles 18-21
would be 0250; 100 wiles or wore would be 9900; 3/4
of a mile would be 0075, etc.)
Weather and/or obstruction to vision 2020
Dew Yoint in ‘T 30-37
Wind dirvection in tens of degrees 33-34
Wind speed in knots (no overpunches are needed with 35.-37

three colums (i.e. the value 112 kts is punched 112)3

Dry bulb temperature in °F 38-40

Six-hourly precipitation amounts in inches and L1-44
hundredths, 12 to 18 GMT six-hourly ameunt on 18

GMT card., 18 to 24 GMT six-hourly amount on 24 CMT

card, ete, (d.e., .0l = 0001; 1.25 = 0125; 12.00 =

000:x; 0 (None) = 0000, ctc.

Daily maximum temperature in °F, (To appear on 24
GMT card only). All other cards to have 999 in
columns 45-47, except 18 GMT where the daily minimum
tonperature will appear,

4547

Opaque sky cover in tenths {i.c. one tenth = 01, nine
tenths = 09, wissing = 99, etc.)

48-49

Snow depth din dnches at 12 GMT vhere - = T, 0 = nonc, 50
1=1,2=2,3=23,4=4,5=5 6=61to 10, 7=11
to 20, 8 = more than 20, 9 = missing data, All times

other than 12 MY have 9 in column 50,

Six-hourly snowfall amounts in inches and tenths.
(i.e.,.1=001; 1.5=015; 10.5=105; Trace=00X; None=000;
missing=999.) 12 to 18 GMT six-hourly amount on

18 GMY cards. 18 to 24 GMT six-hourly amount on

24 GMT card, ete. (This variable is available starting
with October 1, 1974.)

® 29 TAA stations require specfal punching by NCC,

51-53

i




MOS. SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

Aberdeen, S. D.
Abilene, Texas
Akron-Canton, Ohio
Albany, N. Y.

- Albuquerque, N. M.
Alexandria, La.
Allentown, Pa.
Alpena, Mich.
Amarillo, Texas
Anchorage, Alaska
Annette, Alaska
Arcata, Calif.
Asheville, N. C.
Astoria, Ore.
Athens, Ga.
Atlanta, Ga.
Atlantic City, N. J.
Augusta, Ga.
Austin, Texas
Bakersfield, Calif.
Baltimore, Md.
Bangor, Me.
Barrow, Alaska
Barter Island, Alaska
Baton Rouge, La.
Beckley, W. Va.
Bethel, Alaska
Billings, Montana
Binghamton, N. Y.
Birmingham, Ala.
Bismarck, N. D.
Boise, Ida.
Boothville, La.
Boston, Mass.
Bradford, Pa.
Bridgeport, Conn.
Bristol, Tenn.
Brownsville, Texas
Bryce Canyon, Utah

CALL
LETTERS

ABR
ABT
CAK
ALB
ABQ
ESF
ABE
APN
AMA
ANC
ANN
ACv
AVL
AST
_ AHN
U
ACY
AGS
AUS

mTT

BFL
BAL
BGR
BRW
BTI
BTR
BKW
BET
BIL
BGM
BHM
BIS
BOI
BVE
BOS
BFD
BDR
TRI
BRO
BCE

WBAN

NO.

14929
13962
14895
14735
23050
13935
14737
94849
23047
26451
25308
24283
03812
94224
13873
13874
93730
03820
13958

Lo Rale Mol

LILID
93721
14606
27502
27401
13970
03872
26615
24033
04725
13876
24011
24131
12884
14739
04751
94702
13877
12919
23159
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

Buffalo, N. Y,
Burlington, Iowa
Burlington, Vt.

- Burng, Ore.

Cape Hatteras, N. C.
Caribou, Me.

Casper, Wyo.

Cedar City, Utah
Charleston, S. C.
Charleston, W. Va.
Charlotte, N. C.
Chattanooga, Tenn.
Cheyenne, Wyo.
Chicago-Midway, I1l.
Chicago-Ohare, Ill,
Cincinnati, Ohio
Cleveland, Ohio
Cold Bay, Alaska

Colorado Springs, Colo.

Columbia, Mo.

" Columbia, S. C.
Columbus, Ohio
Concord, N. H.
Concordia, Kansas
Corpus Christi, Texas
Daggett, Calif.
Dallas, Texas
Dayton, Ohio
Daytona Beach, Fla.
Del Rio, Texas
Denver, Colo.

Des Moines, Iowa
Detroit, Mich.
Dodge City, Kansas
Dubuque, Iowa
Duluth, Minn.

Eau Claire, Wis.
Elkins, W. Va.
Elko, Nev.

CALL
LETTERS

BUF
BRL
BTV
LBW
HAT
CAR
CPR
CDC
CHS
CRW
CLT
. CHA
gYs
MDW
ORD
CVG
CLE
CDB
cos
cou
CAE
CMH
CON
CNK
CRP
DAG
DAL
DAY
DAB
DRT
DEN
DSM
DTW
DDC
DBQ
DLH
EAU
EKN
EKO

WBAN
NO.

14733
14931
14742
24134
93729
14607
24089
93129
13880
13866
13881
13882
24018
14819
94846
93814
14820
25624
93037
03945
13883
14821
14745
13984
12924
23161
13960
93815
12834
22010
23062
14933
94847
13985
94908
14913
14991
13729
24121
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MOS  SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

El Paso, Texas
Ely, Nev.
Erie, Pa.
Eugene, Ore.

" Evansville, Ind.

Fairbanks, Alaska
Fargo, N. D.
Farmington, N, M,
Flagstaff, Ariz.
Flint, Mich.

Ft Myers, TFla.
Ft. Smith, Ark.
Fort Wayne, Ind.
Ft Worth, Texas
Fresno, Calif.
Glasgow, Montana
Goodland, Kansas
Grand Island, Neb.

Grand Junction, Colo.

Grand Rapids, Mich.
Great Falls, Montana
Green Bay, Wis.
Greensboro, N. C.
Greenville, S. C.
Harrisburg, Pa.
Hartford, Conn.
Havre, Montana
Helena, Montana
Hilo, Hawaii
Honolulu, Hawaii
Houghton Lake, Mich.
Houston, Texas
Huntington, W. Va.
Huntsville, Ala.
Huron, S. D.
Indianapolis, Ind,.

International Falls, Minn.

Jackson, Miss.
Jacksonville, Fla.

CALL
LETTERS

ELP
ELY
ERI
EUG
EVV
FAT
FAR
FMN
FLG
FNT
FMY
FSM
FWA
GSW
FAT
GGW
GLD
GRI
GJT
GRR
GTF
GRB
GSO
GSP
HAR
BDL
HVR
HLN
PHTO
PHNL
HTL
IAH
HTS
HSV
HON
IND
INL
JAN
JAX

WBAN
NO.

23044
23154
14860
24221
93817
26411
14914
23090
03103
14826
12835
13964
14827
03927
93193
94008
23065
14935
23066
94860
24143
14898
13723
03870
14751
14740
94012
24144
21504
22521
94814
12960
03860
03856
14936
93819
14918
03940
13889
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

Juneau, Alaska
Kahului, Hawaii
Kalispell, Montana
Kansas City, Mo.

" Key West, Fla.
King Sdalmon, Alaska
Knoxville, Tenn.
Kotzebue, Alaska
Lacrosse, Wis,
Lake Charles, La.
Lander, Wyo.
Lansing, Mich.

Las Vegas, Nev.
Lexington, Ky.
Lihue, Hawaii
Little Rock, Ark.
Long Beach, Calif.
Los Angeles, Calif.
Louisville, Ky.
Lovelock, Nev.
Lubbock, Texas
Lufkin, Texas
Lynchburg, Va.
Macon, Ga.
Madison, Wis.
Mason City, Iowa
Massena, N, Y.
McGrath, Alaska
Medford, Ore.
Memphis, Tenn.
Meridian, Miss.
Miami, Fla.
Midland, Texas
Milwaukee, Wis.
Minneapolis, Minn.
Minot, N. D.
Missoula, Montana
Mobile, Ala.
Moline, Ill,

CALL
LETTERS

JNU
PHOG
FCA
MKC
EYW
AKN
TYS
0Tz
LSE
LCH
LND

LAS
LEX
PHLI
LIT
LGB
LAX
SDF
LOL
LBB
LFK
LYH
MCN
MSN
MCW
MSS
MCG
MFR

MEI
MIA

. MKE
MSP
MOT
MSO
MOB
MLI

WBAN
NO.

25309
22516
24146
03947
12836
25503
13891
26616
14920
03937
24021
14836
23169
93820
22536
13963
23129
23174
93821
24172
23042
93987
13733
03813
14837
14940
94725
26510
24225
13893
13865
12839
23023
14839
14922
24013
24153
13894
14923
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

Montgomery, Ala.
Muskegon, Mich.
Nashville, Tenn.
. Newark, N. J.
New Orleans, La.

New York-Kennedy, N. Y.
New York-Laguardia, N, Y,

Nome, Alaska
Norfolk, Va.
North Bend, Ore,
North Platte, Neb.
Qakland, Calif.
Okla. City, Okla.
Olympdia, Wagh.
Omaha, Neb.
Orlando, Fla,
Pendleton, Ore,
Pensacola, Fla.
Peoria, T171.
Philadelphia, Pa.
Phoenix, Ariz,
Pierre, S. D,
Pittsburg, Pa.
Pocatello, Ida.
Portland, Me.
Portland, Ore.
Providence, RI.
Pueblo, Colo.
Quillayute, Wash,

Raleigh-Durham, N, C.

Rapid City, S. D.
Red Bluff, Calif,
Redmond, Ore.
Reno, Nev,
Richmond, Va,
Roanoke, Va,
Rochester, Minn.
Rochester, N. Y.
Rockford, Ill,

CALL
LETTERS

MGM
MKG
BNA
EWR
MSY
JFK
LGA
OME
ORF
OTH
LBF
0AK

©OKC
OLM

OMA
ORL
PDT
PNS
PIA
PHL
PHX
PIR
PIT
PIH
PWM
PDX
PVD
PUB
UIL
RDU
RAP
RBL
RDM
RNO
RIC
ROA
RST
ROC
RFD

WBAN
NO,

13895
14840
13897
14734
12916
94789
14732
26617
13737
24284
24023
23230
13967
24227
14942
12841
24155
13899
14842
13739
23183
24025
94823
24156
14764
24229
14765
93058
94240
13722
24090
24216
24230
231835
13740
13741

14925

14768
94822
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES
(listed alphabetically)

STATION NAME

Rock Springs, Wyo.
Russell, Kansas
Sacramento, Calif.
-Salem, Ore.

Salt Lake City, Utah
San Angelo, Texas

San Antonio, Texas
San Diego, Calif.

San Francisco, Calif.
San Juan, P. R.

Santa Maria, Calif.
Sault Ste Marie, Mich.
Savannah, Ga.
Scottsbluff, Neb.
Scranton, Pa.
Seattle-Tacoma, Wash.
Sheridan, Wyo.
Shreveport, La.

Sioux City, Iowa
Sioux Falls, S. D.
South Bend, Ind.
Spokane, Wash.
Springfield, Ill.
Springfield, Mo.

St Joseph, Mo.

St Louis, Mo.
Stockton, Calif.

St Paul Island, Alaska
Syracuse, N. Y.
Tallahassee, Fla.
Tampa, Fla.

Toledo, Ohio
Tonopah, Nev.
Topeka, Kansas
Traverse City, Mich.
Tyuth or Cons, N. M.
Tucson, Ariz.
Tucumcari, N. M.

CALL
LETTERS

RKS
RSL
SAC
SLE
SLC
SJT
SAT
SAN
SFO
MJSJ
SMX
SSM

'SAV
BFF
‘AVP
SEA
SHR
SHV
SUX
FSD
SBN
GEG
SPT
SGF
STJ
STL
SCK
SNP
SYR
TLH
TPA
TOL
TPH
TOP
TVC
TCS
TUS
TCC

WBAN
NO.

24027
93997
23232
24232
24127
23034
12921
23188
23234
11641
23273
14847
03822
24028
14777
24233
24029
13957
14943
14944
14848
24157
93822
13995
13993
13994
23237
25713
14771
93805
12842
94830
23153
13996
14850
93045
23160
23048
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MOS SYSTEM STATIONS ON ASHEVILLE TAPLS
(l1isted alphabetically)

STATION NAME

Tulsa, Okla.
Victoria, Texas
Waco, Texas
Wallops Island, Va.
Washington, D. C.
Wash-Dulles, Va.
Waterloe, lowa
Wendover, Utah

West Palm Beach, Fla.

Wichita, Kansas
Wichita Falls, Texas
Williamsport, Pa,
Williston, N. D.
Wilmington, Del.
Wilmington, N. C.
Winnemucca, Nevada
Winglow, Ariz,
Yakima, Wash,
Yakutat, Alaska
Youngstown, Ohio
Yuma, Ariz.

Zuni, N, M.

CALL
LETTERS

TUL
ver
ACT
WAL
DCA
TAD
ALO
ENV
PBI
ICT
SPS
IPT
TSN
ILG
TLM
WMC
INW
YKM
YAR
YNG
YUM
ZUN

WBAN
NO.

13968
12912
13959
93739
13743
93738
94910
24193
12844
03928
13966
14778
94014
13781
13748
24128
23194
24243
25339
14852
23195
93044
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES

WBAN
NO.

03103
03812
03813
03820
03822
03856
03860
03870
03872
03927
03928
03937
03940
03945
03947
04725
04751
11641
12834
12835
12836
12839
12841
12842
12844

12884

12912
12916
12919
12921
12924
12960
13722
13723
13729
13733
13737
13739
13740
13741
13743
13748
13781
13865
13866
13873
13874
13876

(Listed by WBAN number)

STATLON NAME

Flagstaff, Ariz,
Ashevilie, N. C.
Macon, Ga.
Augusta, Ga.
Savannah, Ga.
Huntsville, Ala.
Huntington, W. Va,
Greenville, S. C.
Beckley, W. Va.
Ft, Worth, Texas
Wichita, Xansas
Lake Charles, La.
Jackson, Miss.
Columbia, Mo,
Kansas City, Mo,
Binghamton, N, Y,
Bradford, Pa.

San Juan, P. R.
Daytona Beach, Fla.
Ft, Myers, Fla.
Key West, Fla,
Miami, Fla.
Orlando, Fla.
Tampa, Fla,

West Palm Beach, Fla.
Boothville, La.
Victoria, Texas
New Orleans, La.
Browngville, Texas
San Antonic, Texas
Corpus Christi, Texas
Houston, Texas
Raleigh~Durham, N. C,
Greenshoro, N. C.
Elking, W. Va.
Lynchburg, Va.
Norfolk, Va.
Philadelphia, FPa.
Richmond, Va,.
Roanoke, Va.
Washington, D. C.
Wilmington, N. C.
Wilmington, Del,
Meridian, Miss.
Charleston, W. Va,
Athens, Ga.
Atlanta, Ga.
Birmingham, Ala.

CALL
LETTERS

FLG

AVL

MON - Ho8in3

AGS

SAV

HSV

uTs

GSP

BRW

DI - caksvel

ICT - o Conntl

LCH

JAN

cou .
MKC » s chasds §oenvé
BGM

BFD

MISJ

DAB

MY

EYW J

MIA - Hom{’ﬁ??aa

ORL

TPAH5Mcﬁ¢L

PBI

BVE

VCT

MSY

BRO .
QAT - Kelfy /o nsivit¥
CRP

IANR

RDYU

GSO

EXN

LYH

ORF —Lan %LC’-V

PHL

RIC

ROA

DCA - A1 d
ILM

TLG

MET -

CRW

AHN .
ATL — Doﬁfgi&‘fs

BHM



MOS SYSTEM STATIONS ON ASHEVILLE TAPES

WBAN
NO.

13877
13880
13881
13882
13883
13889
13891
13893
13894
13895
13897
13899
13935
13957
13958
13959
13960
13962
13963
13964
13966
13967
13968
13970
13984
13985
13993
13994
13995
13996
14606
14607
14732
14733
14734
14735
14737
14739
14740

(listed by WBAN number)

STATION NAME

Bristol, Tenn.
Charleston, S, C.
Charlotte, N. C.
Chattanooga, Tenn,
Columbia, S. C.
Jacksonville, Fla.
Knoxville, Tenn.
Memphis, Tenn.
Mobile, Ala.
Montgomery, Ala.
Nashville, Tenn.
Pensacola, Fla.
Alexandria, La.
Shreveport, La.
Austin, Texas
Waco, Texas
Dallas, Texas
Abilene, Texas
Little Rock, Ark.
Ft, Smith, Ark.

Wichita Falls, Texas

Okla. City, Okla.
Tulsa, Okla.
Baton, Rouge, La.
Concordia, Kansas
Dodge City, Kansas
St. Joseph, Mo.
St. Louis, Mo.
Springfield, Mo.
Topeka, Kansas
Bangor, Me.
Caribou, Me.

New York-Laguardia, N.Y.

Buffalo, N. Y.
Newark, N. J.
Albany, N. Y.
Allentown, Pa.
Boston, Mass.
Hartford, Conn.

CALL
LETTERS

TRI
Cus ~
CLT
CHA
CAE - shaw 1
JAX

TYS

MEM

MOB

MGM =MmAaR
BNA

PNS — £ghes/HottE?
ESF = EN6Lan8
Sy — earKsd/e
AUS - peResTA N
ACT

DAL

ABT - PYeSS

LIT = L.1Tle RocK
FSM

SPS - shePPard
QKC - Tt~ Her
TUL

BTR

CNK

DDC

8T
STL - sce? ©
SGF

TOP - ( For8es)
BGR \

CAR -LoRINE
LGA

BUF -~ MiabaR&
EWR

ALB

ABE

BOS |
BDL - WesToVER

wé‘u-

Ch?—!{-’:? ;,7"1) 7

VI-12
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MOS SYSTEM STATIONS ON ASHEVILLE TAPIS
(listed by WBAN number)

WBAN CALL
NO. STATION NAME LETTERS
14742 Burlington, Vt. BTV ~ Plafisgen®
14745 Concord, N. 1. CON
14751 Harrisburg, Pa. HAR
14764 Portland, Me. PUM
14765 Providence, RI, PVD
14768 Rochester, N. Y. ROC N
14771 Syracuse, N. Y. SYR .- Rati€
14777 Scranton, Pa. AVP
14778 Williamspeoxrt, Pa, irT
14819 Chicago-Midway, Il1l. MDY
14820 Cleveland, Ohio CLE ‘ P
14821 Columbus, Ohio OMH = Reg Konbacht
14826 Flint, Mich. FNT
14827 Fort Wayne, Ind. FWA
14836 Lansing, Mich. LAN
14837 Madison, Wis. MSN
14839 Milwavkee, Wis. MKE
14840 Muskegon, Mich, MKG
14842 Peoria, L1l. PTA
14847 Sault Ste. Marie Mich, QQM-WKWﬁheixa
14848 South Bend, iInd. SBN
14850 Traverse Oity, Mich. TVC
14852 Youngstown, Ohilo YRG
14860 Erie, Pa. ERI
14895 Akron—-Canton, Chio CAK
14898 Green Bay, Wis. GRB o
14913 Duluth, Minn. DLY - BusY”
14914 Fargo, N. D. FAR - jaee®
14918 International Falls,Minn., INL
14920 Lacrosse, Wis, LSE
14922 Minneapolis, Minn, MSP
14923 Moline, I11. _ MLE
14925 Rochester, Minn, RST
14929 Aberdeen, 5. D. ABR
14931 Burlington, Towa BRL
14933 Deg Moines, Iowa DSM
14935 Grand Island, Neb, GRI
14936 Huron, S. D. HON
14940 Mason City, Towa MCW

14942 Omaha, Neb. oM~ OF T
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES

WBAN
NO.

14943
14944
14991
21504
22010
22516
27521,
22536
23023
23034
23042
23044
23047
23048
23050
23062
23065
23066
23090
23129

221617
DT

23154
23155
23159
23160
23161
23169
23174
23183
23185
23188
23194
23195
23230
23232
23234
23237
23213
24011
24013

(listed by WBAN number)

STATION NAME

Sioux City, Towa
Sioux Falls, S. D.
Eau Claire, Wis.
Hilo, Hawaii

Del Rio, Texas
Kahului, Hawaii
Honolulu, Hawaii
Lihue, Hawaii
Midland, Texas
San Angelo, Texas
Lubbock, Texas

El Paso, Texas
Amarillo, Texas
Tucumcari, N. M.
Albuquerque, N. M,
Denver, Colo.
Goodland, Kansas

Grand Junction, Colo.

Farmington, N. M.
Long Beach, Calif.
Tonopah, Nev.

Ely, Nev.
Bakersfield, Calif.
Bryce Canyon, Utah
Tucson, Ariz.
Daggett, Calif.

Las Vegas, Nev.

Los Angeles, Calif.
Phoenix, Ariz.
Reno, Nev.

San Diego, Calif.
Winslow, Ariz.
Yuma, Ariz.
Oakland, Calif.
Sacramento, Calif.

San Francisco, Calif.

Stockton, Calif.
Santa Maria, Calif.
Bismarck, N. D.
Minot, N. D.

CALL

LETTERS

SUX

FSD

EAU

PHTO

DRT - Laughlid
PHOG

PHNL

PHLI

MAF - webé

SJT

LBB -ReesS&

ELP

AMA -

TCC

ABQ - KiRThand
DEN . Buck LeY

GLD

GJT

FMN

LGB

TPH

ELY

BFL
Za—
DAG

LAS -nelhs

LAX

PHX -rvkefwlhams
RNO
SAN
INW
YUM
0AK
SAC
SFO
SCK .
SMX - V“ndey,tajﬂﬂ'"
BIS

MOT —pineT

. ,wa‘rheﬂ/mc clellen



MOS SYSTEM STATIONS ON ASHEVILLE TAPES

WBAN
NO,

24018
24021
24023
24025
24027
26028
24029
24033
24089
24090
24121
24127
24128
24131
24134
24143
24144
24146
24153
247155
24156
24157
24172
24193
24216
24221
24225
24227
24229
24230
24232
24233
24243
24283
24284
25308
25309
25339
25503
25624

(listed by WBAN number)

STATION NAME

Cheyenne, Wyo.
Lander, Wyo.
North Platte, Neb.
Pierre, S. D.
Rock Springs, Wyo.
Scottsbluff, Neb.
Sheridan, Wyo.
Billings, Montana
Casper, Wyo.
Rapid City, S. D.
Elko, Nev.

Salt Lake City, Utah
Winnemucca, Nev.
Boise, Ida.
Burns, Ore.

Great Falls, Mont
Helena, Mont
Kalispell, Mont
Missoula, Mont
Pendleton. Ore.
Pocatello, Ida.
Spokane, Wash.
Lovelock, Nev.
Wendover, Utah
Red Bluff, Calif.
Eugene, Ore.
Medford, Ore.
Olympia, -Wash.
Portland, Ore.
Redmond, Ore.
Salem, Ore,

Seattle-Tacoma, Wash.

Yakima, Wash.
Arcata, Calif.
North Bend, Ore.
Annette, Alaska
Juneau, Alaska
Yakutat, Alaska
King Salmon, Alaska
Cold Bay, Alaska

CALL
LETTERS

CYS - F‘.E, warRfen

LND
LBF
PIR
RKS
BFF
SHR
BIL
CPR

EKO

SLC ~ Hikb

WMC
BOI
4BW

GTF wmamsT

HLN
FCA
MSO
PDT
PIH

GEGC - F’mﬂch!’d

LOL
ENV

RBL . Geale

EUG
MFR
OLM
PDX
RDM
SLE
SEA = Meh
YKM
ACV
OTH
ANN
JINU
YAK
AKN
CDB

aﬂd

RO M

?
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MOS SYSTEM STATTONS ON ASHEVILLE TAPES

WBAN
NO.

257113
26411
26451
26510
26615
26616
26617
27401
27502
93037
93044
93045
93058
93129
63193
93721
63729
93730
93738
93739
93805
93814
83815
G3817
93819
83820
93821
93822
93987
93997
94008
94012
94014
94224
94240
94702
94725
94789
94814

{(listed by WBAN number)

CALL
STATION NAME LETTERS
St Paul Island, AKX, SNP
Fairbanks, Alaska FAT
Anchorage, Alaska ANC
Mcgrath, Alaska MCG
Bethel, Alaska BET
Kotzebue, Alaska 077z
Nome, Alaska OME
Barter Island, Alaska BTT
Barrow, Alaska BRW o
Colorado Springs, Colo. CQS —pefti™™
Zuni, N, M, ZUN
Truth or Consg, N. M, TCS
Pueble, Colo. PUB
Cedar City, Utah CDhC
Fresno, Calif, FAT o de
Baltimore, Md. BAT, . Fi A0
Cape Hatteras, N. C. HAT
Atlantic City, N, J. ACY
Wash-Dulles, Va. IAD
Wallops Tsland. Va. WAL
Tallahassee, Fla, TLH
Cincinnati, Ohio CVvG o
Dayton, Ohio DAY~ wit t6#7
Evansville, Ind. EVV
Indianapeclis, Ind. IND
Lexington, Ky. LEX
Louisville, Ky. SDF
Springfield, T1l1. SPI
Lufkin, Texas LTK
Russell, Kansas ‘RSL

Glasgow, Mont.
Havre, Mont.
Williston, W. D.
Astoria, Ore,.
Quillayute, Wash.
Bridgepoxrt, Conn,
Massena, N, ¥,

New York-Kennedy, N. Y.

Houghton Lake, Mich.

GG ~ insFep
HVR
ISN
AST
UIL
BDR
MSS
JFK
HTL

VI-16
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MOS SYSTEM STATIONS ON ASHEVILLE TAPES

WBAN
NO.

94822
94823
94830
94846
94847
94849
94860
94908
94910

(listed by WBAN number)

STATION NAME

Rockford, T11,
Pittsburg, Pa.
Toledo, Ohio
Chicago-Ohare, I11.
Detroit, Mich.
Alpena, Mich.

Grand Rapids, Mich.
Dubuque, Towa
Waterloo, Iowa

CALL
LETTERS

RFD
PIT
TOL
ORD o
DTW ~SeIFREQ™
APN
GRR
DBQ
ALO

VI-17
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Station Changes in Asheville Data Collection

The present collection consists of 255 stations:

236 - Conterminous U.S.
" 14 - Alaska

4 - Hawaiil

1l - Puerto Rico

Some of these stations do not report all elements for all hours, and the
reporting pattern may change during the collection. A user can assume
the data are pre$Sent and let his computer program verify or deny it.

Effective October 1, 1972 when the MOS collection started and the PEATMOS
collection ended the following stations were added:

Pensacola, Fla. PNS 13899
Alexandria, La. ESF 13935
Bangor, Me. BGR 14606
Elko, Newv. EKO 24121~

Also effective October 1, 1972 the following stations were dropped:

Shemya, Alaska SYA 45715
Nantucket, Mass. ACK 14756
01d Town, Me. OLD 14622

Actually, on Feb. 1, 1972 Bangor, Me. replaced 0l1ld Town, Me. but the 01d
Town, Me. WBAN number of 14622 was retained. That is, Bangor and 0ld Town
data were mixed. When the PEATMOS predictand tapes were converted to the
MOS format (Program M410), all Bangor and 0ld Town data were assigned the
WBAN number 14606. Therefore, provided one is willing to mix the data
from these two stations, a continuous record is available. This means,
also, that of the 234 PEATMOS conterminous U.S. stations, 233 can still be
used, Nantucket (14756) being the only deletion.

Also, effective October 1, 1972, two other station numbers were changed
due to prior station relocation:

Columbia, Mo. from CBI 13983 to COU 03945
Kansas City, Mo. from MKC 13988 to MCI 03947

In the conversion of data from PEATMOS to MOS format (Program M410), all
Columbia and Kansas City data were assigned the new numbers.

Effective January 1, 1973 Zuni, N. Mexico station was closed. WBAN
No. 93044 was retained in the collection with 9's in data fields.
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Effective January 31, 1974 Orlando, Tlorida changed observation site.
The correct WBAN No. is 12815, but the old numbey (12841) was retained
in TDL collection.

Effective February 1, 1974 the punching of data for Dallas, Texas
(WBAN No, 13960) was discontinued. The WBAN No. was retained in the
TDL colliection with $'s in data fields.

Effective August 14, 1974 observations for TFt. Worth, Texas (GSW, WBAN

No. 03927) were replaced by observations from the Dallas-Tt. Worth airport
site (DFW). The WBAN No. 03927 was retained. The two stations are very
close; the two sites actually overlap.
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VII. MOS PREDICTAND TAPES

The Asheville data, after a careful automated and manual check, are formatted
as indicated in this section. The format, and particularly the specialized
packing, was derived to make tape use about as efficient as possible.

All data since (and including) October 1, 1972 have been received as specified
in Section VI and put into the form described in "Predictand Data Matrix
Description" of this Section. Data prior to October 1, 1972 (the PEATMOS
sample) and since October 1, 1969 have been converted to the same MOS format
and are maintained by George Hollenbaugh; however, certain differences in

the data do exist. This conversion is described in "PEATMOS to MOS Predictand
Tapes Conversion'' in this Section.
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Format of MOS Predictand Tapes

A - One or more "pseudo-files" of data, each consisting of

1 - Header information, consisting of:

Record 1:

Word 1 -

Worﬁ 2 -

Word 3 -

Words

Record 2:

NROWS

Record 3:

ADNATLTC
LNV YY)

Record 4:
NROWS
Record 5:
NROWS
Record 6:
NROWS
Record 7:

NROWS

number of stations = number of rows in data
matrix (NROWS)

number of types of data = number of columns
in data matrix (NCOLS)

number of words in packed data matrix +1 =
size of record (NWDS)

4 to 20 - reserved for possible future use

words - list of station numbers (5 digit WBAN in

order as data appear in matrix (LWBANY( ))

cre of station names (NAMEY( ,1))

words - second 4 characters of station names (NAMEY( ,2))

words - third 4 characters of station names (NAMEY( ,3))

.

words - fourth 4 characters of station names (NAMEY( ,4))

words - fifth 4 characters of station names (NAMEY( ,5))

Multiple records, consisting of:

a - Word 1 = date in YR*¥1000000 + MO*10000 +- DA*100 + HR

b -~ NWDS-1 words = packed data matrix
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3 - A single dummy record, NWDS words long, with a date = 9999 and
all other bits set = 1. This record signals that another "pseudo
file" of data follows, beginning with 7 header récords. This
dummy record can be (but not necessarily is) omitted from the last
"pseudo file'" of data on the tape.

B - End of data on tape signaled by an EOF

COMMENTS: This format allows for changing the number or order of stations
. and the number of types of data (probably as added types to
the right of the existing ones to perserve the order; it is
unlikely any would be eliminated) at any time without starting
new tapes--especially important w1Lh the efficient tape use
because of data packing.

I/0 MODE: These are 9-track tapes written in 1600 bpi density with the
asynchronous FORTRAN WRITE statement and with the DD statement:

//GO.FTO2F001 DD DCB=(RECFM=VS,LRECL=5644,DEN=3),
DISP=(NEW,KEEP ,KEEP) ,DSN=YDATA ,LABEL=(,SL) ,
UNIT=TAPE9, VOL=SER=EXX¥XX
Where EYYXYX is a NOAA Computer Division tape
USE : Data records are usually packed with subroutine YPKR.

Tape reading and record unpacking can be accomplished
with subroutines RDY1l, RDY2, RDY3, RDXY and YUNPKR.
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Predictand Data Matrix Description

The predictand data, after being error-checked, for any given hour such
as 0600 GMT, reside in floating point form in an m X n matrix, or sub-
scripted variable DATA ( , ), where m (number of rows} is the number of
stations for which data are present and n (number of columns) is the
number of types of data present. The 18 types of data (n = 18) being
used are described below:

DATA ( ,1) Opaque sky cover in tenths,
‘ 0 = none
1 = one tenth

«r .

10 = ten tenths (includes obscured)

DATA ( ,2) Obstruction to vision in coded form,

= none of the following

= Smoke (K}

= Haze (M} and Smoke and Haze (KI)

= Blowing Obstructions (BD, BN, BS, BY)
= Fog (F)

= Ice Fog (IF)

= Ground Fog (GF)

W O
it

DATA ( ,3) Ceiling in hundreds of feet,

An unlimited ceiling condition is indicated
by the value 888,

DATA ( ,4) Total Sky Cover in coded form,
0 = clear
1 = partial obscuration
2 = thin scattered
3 = thin broken
4 = thin overcast '
3 = scattered
6 = broken
7 = overcast
8 = obscured
DATA ( ,3) Visibility in miles and hundredths, conoverted
from the observing code, for example:
.13 = 1/8 1,00 =1
.19 = 3/16 1.50 = 1% ete.

All observed values > 40 miles are set = 40,
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DATA ( ,6) Weather in coded form,

= none of below

= L~, L-- 14 = ZR

=L 15 = ZR+

= L+ 16 = any combination of liquid
= R-, R-- and frozen precipitation
= R 17 = IP=, IP--, IPW~-, IPW--

= R+ 18 = IpP, IPW

= RW~-, RW-- 19 = IpP+, IPW+

= RW 20 = §-, §--, SP-, SP--, SG~-, SG~-=
= RW+ 21 =S, SP, SG

10 = ZL-, ZL~- 22 = S+, SP+, SG+

11 = ZL 23 = SW~-, SW--

12 = ZL+ 24 = SW

13 = ZR-, ZR-- 25 = SW+

oo~V SN = O
I

DATA ( ,7) Dew Point in whole degrees fahrenheit.

DATA ( ,8) Wind Direction in whole degrees.
Wind reported to nearest 10 degrees.

DATA ( ,9) Wind Speed in whole knots.

DATA ( ,10) U-Wind Component in knots computed from
observed wind speed and direction.

DATA ( ,11) V-Wind component in knots computed from
observed wind speed and direction.

DATA ( ,12) Temperature in whole degrees fahrenheit.

DATA ( ,13) 6-hour Precipitation Amount in inches and
hundredths. A trace is coded as .004.,

DATA ( ,14) Maximum and Minimum Temperature in whole
degrees fahrenheit., The daily max appears
in the 2400 GMT record and the daily min
appears in the 1800 GMT record. Records
for all other hours will contain 9999 in
this column.

DATA ( ,15) 12-hour Precipitation Amount in inches computed
from the 6-hour amounts in column 13, The 0000~
1200 GMT amount appears in the 1200 GMT record,
the 0600-1800 GMT amount appears in the 1800 GMT
record, the 1200-2400 GMT amount appears in the
2400 GMT record, and the 1800-0600 GMT amount
appears in the 0600 GMT record. Two 6-hourly
traces will give .008. Records for the hours
0300, 0900, 1500, and 2100 GMT will contain 9999.
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DATA ( ,16) _ Severe Weather in coded form.
0 = none of below
1 = Squall (Q)
2 = Thunderstorm (T)
3 = Severe Thunderstorm (T+)
4 = Hail (A)
5 = Tornado
DATA ( ,17) Snow Depth in coded form.
0 = none 5 =4 in,
1 = Trace 6 = 5 din,
2 =11n, 7 = 6~-10 in,
3 =2 in, 8 = 11-20 in.
4 = 3 in. 9 => 20 in.
DATA ( ,18) 6-hour Snowfall Amount in

inches and tenths. A trace

is coded as .04. This variable
is available starting with
October 1, 1974.

A missing value for any variable is indicated by 9999.

Each data matvriz, together with its date word, occupies a record
(see "Format of MOS Predictand Tapes') on the predictand tape.
However, it is packed with the subroutine YPKR by column so that

a minimum of tape is required. Each data type may have a constant
added to it and then may be multiplied by a constant in order to
make it non-negative and to carry the significance desired before
the floati ng point number is rounded to an integer.

Table VII-1 indicates that the variable Opaque Sky Cover has the
range O through 10 and without modification requires only 4 bits
per datum. Therefore, 3 values can be packed in one IBM 360/195
32-bit word. ’

Visibility is allowed a range of O through 40 (all values > 40
are set = 40) and after multiplication by 100 has the range 0
through 4000, Therefore, 12 bits are required per datum and the
packing ratio is 2 to 1.

Some values may not be returned by the unpacker YUNPKR exactly as
they were presented to the packer YPKR. The computeq_U— and V-winds
are packed and unpacked to the nearest tenth of a knot.
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Table VII-1, Predictand Packing Informutibn
4
<
'b& P'3 3
) é? x *f *% o
& < é? & & %
& @ J v & «§ &
P A & %o v o o
@ < & & i & FEF FE
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29 ) & g v % v v 3 7 v &
& > & 3 S F ¥ & §® fg Fa s
< & > vd ol & o hd > T e 5 w7
; & d§ F & & & F &és g7 5
) , ¥ N 7 Y Q[ Q <§&? LEH £
% v
1  Opaque Cloud Cover 0-10 - - 0-10 4 0-14 8 32 32 33
2 Fog 0-6 - - 0-6 3 0-6 10 26 26 26
3  Ceiling 0-888 - - 0-888 10 0-1022 3 85 85 87
4 Sky Cover 0-8 - -  0-8 4 0-14 8 32 32 33
5 Visibility 0-40 100 = 0-4000 12 0-4094 2 127 128 130
6  Weather 0-25 - - 0-25 5 0-30 6 43 43 b4
7  Dew Point -70 =100 - 70 0-170 8 0-254 4 64 64 65
8 Wind Direction 0-360 = - 0-360 9 0-510 3 85 85 87
9 Wind Speed U-125 - 0-125 7 0-126 4 64 64 65
10 U-wind -125 =125 10 125 0-2500 12 0-4094 2 127 128 130
11 V-wind -125 -125 10 125 0-2500 12 0-4094 2 127 128 130
12 Temperature -70 -140 - 70 0-210 8 0-254 A LG4 64 65
13 6-hr Precip 0-20 1000 - 0-20000 15 0-32766 2 127 128 - 130
14 Max or Min Temp -70 -130 = 70 0-200 8 0-254 4 64 64 65
15 12~hr precip 0-20 1000 - 0-20000 15 0-32766 2 127 128 130
16 Severe Weather 0-5 - -  0-5 3 0-6 10 26 26 26
17 Snow Depth 0-9 - - 0-9 4 0-14 8 32 32 33
TOTAL (1252) (1257) (1279)
18 6-hr Snowfall 0-100 100 - 0-10000 15 ©-32766 2 128 130
TOTAL

(1385) (1409)

%A dash indicates the multiplicative constant is one and the additive constant zero.

**Number of stations in MOS collection prior to October 1, 1972,

*xkNumber of stations in MOS collection starting with October 1, 1972,

+Maximum number of stations allowed by some MOS programs.
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Special Predictand Tape - Digitized Radar Data

Manually-digitized radar data have been collected from hourly teletype

reports and archived in the MOS predictand tape format since November 1, 1973.
These data are intended for both general and severe thunderstorm prediction,
for developing improved initial moisture fields in TDL numerical models, and

for verification of convective weather forecasts. Don Foster, Ron Reap

and Harry Akens are primarily responsible for this collection.

The matrix of data consists of 3 columns and 869 rows, each row corresponding
to a "box" in the radar grid shown in Fig. VII-1l. The grid boxes are roughly
45 nautical miles on a side, i.e., one-fourth of the NMC coarse mesh. The
variable in the first column indicates echo intensity and coverage within

the box and has possible values of zero through nine, as shown in Fig. VII-2.
The second column contains additive data, if any, with values ranging from
zero through three. The additive data indicate special echo characteristics
associated with severe storms, e.g., line echoes, line-echo-wave patterns,
hook echoes, etc. When reporting blocks from two stations overlap, intensity
codes and additive groups from the secondary station are packed in column 3
(intensity code in the units position and additive data in the tens position).

The archiving program does a limited amount of editing and error checking
prior to storing data in the data matrix. Details on the decoding and
editing procedures and tape formats are contained in TDL Office Note 73-6
titled "Archiving of Manually-Digitized Radar Data."
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Figure VII-1l - Grid for manually-—d‘lgitized radar data,
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‘.

ManuaLLy DiciTizenp Rapar Data (DR) Cope

Maximum OnSeEFVED  COVERAGE RAINFALL RATE  INTENSITY
T

Cope No, VIP LeveL IN BOX IN/IR CATEGORY
0 NO ECHOES
i 1 ANy VIP1 %o WEAK
2 2 < 1/2 oF VIP2 1-.5 MODERATE
3 2 >1/2 oF VIP?
4 5 <1/2 oF VIP3 " sl STRONG
5 3 >1/2 oF VIP3
6 ] < 1/2 oF VIP3 1-2 VERY STRONG
- AND 4
7 4 >1/2 ofF VIP3
AND U4
8 50r 6 £1/2 oF VIP3  >2 INTENSE OR
4,5 anD 6 EXTREME
9 50r 6 >1/2 orF VIP3 >72 INTENSE OR
' 4,5 anp 6 - EXTREME

(IGNORE ADDITIONAL COVERAGE BY WEAK ECHOES FOR -ALL DR CODE NUMBERS
ABOVE 1. INTENSITY CATEGORIES AND RAINFALL RATES CORRESPOND TO
MAXIMUM OBSERVED VIP LEVELS.)

Information on lines and ROML criteria will be handled by adding, when necessary,
an additional data group at +he end of the line of DR data in the teletype
message. A plus (+) sign will precede row and column ccordinates of boxes
containing echoes which satisfy any of the guidelines for issuing tornado or
severe thunderstorm warnings and statements as described in the current ROML
on this subject, A minus (-) sign will precede coordinates of boxes which have
had,durling the immediate past hour, echoes requiring a special RAREP. A solidus(/)
will precede coordinates of boxes containing echoes in clearly significant line
configuration. Where more than one of these symbols is applicable to a box the
order of pricrity will be: 1) +, 2) -, and 3) /. The ccordinates of any box
will appear in the added data group at most once and will be added in the order
that they appear.from left to right, top to bottom, in the station grid. For
instance, the third box in the first row (coerdinates: 13) would appear before,

" say, the first box in the third row (coordinates: 31), regardless of whether
the coordinates are preceded by +, -, or /.

Sample mossage: 40001 937 7254 2210 +21-22/23+31/33=
H 4 4

f* 4 lines ;
tFRWHk . §

This indicates that box now coded as 3 had an echo in)
In the past hour which required a speclal observation

Figure VII-2 - Manually digitized radar data (DR) code.
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Special Predictand Tape — Severe Storm Data

Severe storm data have been collected from the SELS Log of severe local
storm reports and archived in the MOS predictand tape format since November

1, 1973. This collection of data is intended for severe thunderstorm
prediction and for verification of both computer- and hand-prepared severve
storm forecasts. Manually-digitized radar (MDR) data are also archived on

the predictand tape to allow comparisons between radar echoes and associated
local severe weather events. Details of the archived MDR data are given

on page VII-8. Bob Johns of the National Severe Storms Forecast Centerx (NSSFC)
is responsible for the SELS Log. Due to manpower restrictions, a lag of

6-12 months exists in receiving edited severe storm reports from NSSFC.

The data matrix consists of 5 columns and 869 rows, each row corresponding

to a "box in the radar grid shown in Fig. VII-1. The grid boxes are

roughly 45 nautical miles on a side, i,e. one~fourth of the NMC coarse mesh.
The first column contains the number of reports of hail > 3/4 inches in diameter
(to a maximum of 14 reports) during the hour. The second column contains the
number of tornadoes reported during the hour, up to a maximum of 6. The fourth
column contains the number of wind damage reports and/or reports of wind gusts
of 50 knots or greater (to a maximum of 14 reports). The third column contains
a categorical breakdown of the events entered in columms 1, 2 and 4. Limits

of column 3 range from C00 to 999. The 100's position is reserved for tornado
rlassificarion data (FPP Scale) that will become available in the near future.
The 10's position indicates the maximum wind gust reported according to the
following code:

~ No wind report

- 50-59 knots

- 60-69 knots

~ Wind damage report (no speed given)

- 70~89 knots

80--109 knots

- 110-129 knots

- 130-149 knots .
-~ 150-169 knots

- 170 knots or more

(U R o IR B o I, RO FERR S ]
H

The units position indicates the maximum hail size according to the following
code: ‘

0 - No severe hail reported

1 - 3/4 dinches

2 - 3 3f/4 but < 1 1/4 inches
3~ >11/4 but <1 3/4 inches
4 - > 1 3/4 but < 2 1/4 inches
5~ > 2 1/4 but < 2 3/4 inches
6 -~ > 2 3/4 but < 3 1/4 dinches
7 - >3 1/4 but < 3 3/4 inches
8 - > 3 3/4 but < 4 1/4 inches
9 - > 4 1/4 inches
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For example, if column 3 contains 043, this would be interpreted as wind
gusts between 70-89 knots and hail > 1 1/4 inch and less than 1 3/4 inch
for the box indicated.

Column five contains packed MDR data. The numerical limits of column 5 range
from 00.00 to 40.40. A value of 40.40 indicates that reports from the primary
station, and in the case of overlapping boxes, from the secondary station

are both missing. A 00.00 indicates no echo from either primary or secondary
station. Digits to the left of the decimal place describe reports from the
primary radar station for this block. Digits to the right of the decimal
describe reports from a secondary station, if one exists. Additive data

is coded in the left digit in each group, and intensity values are coded in
the right digit in each group. Details on the decoding and editing procedures
for the MDR data are contained in TDL Office Note 73-6 titled, "Archiving

of Manually-Digitized Radar Data," '
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PEATMOS to MOS Predictand Tapes Conversion

The PEATMOS predictand data (July 1, 1969 to September 30, 1972) have been
converted to the MOS format. The differences are explained below:

1.

2¢

The station list varies slightly (see '"Station Changes in Asheville
Data Collection' in Section VI).

Data exist only for hours 0600, 1200, 1800, and 2400 GMT in the
PEATMOS sample. '

DATA( ,1) opaque sky cover--does not exist in the PEATMOS
sample. Therefore, this variable set = 9999,

DATA( ,2) obstruction to vision--the codes and conversion are

PEATMOS MOS
0 (none of the following) 0
1 (fog) 4
2 (ice fog) 5
3 6

(ground fog)

DATA( ,3) ceiling~~-the PEATMOS value of 8888 (unlimited ceiling
condition) is set = 888. The PEATMOS value of 7777 (uniform cloud
ceiling with height unknow@ is set = 777, Otherwise, the code is
the same,.

DATA( ,6) observed weather--the conversion is

PEATMOS MOS
0 (none of the following) 0
1 (snow, hail, or ice pellets) 21
2 (drizzle or freezing drizzle) 2
3 (rain or freezing rain) 5

DATA( ,16) severe weather--did not exist in PEATMOS sample.
Therefore, this variable set = 9999,

DATA( ,17) snow depth--did not exist in PEATMOS sample. Therefore,
this variable set = 9999,

DATA( ,18) 6~hr snowfall amount--did not exist in PEATMOS sample,

= ~orn
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VIII. VARIABLE IDENTIFICATION

Data fields on the grid-point tapes are identified by a leading 12 words
as required by the NMC subroutines W3AIOO0 (packer) and W3AIOLl (unpacker).
The first three words (only), are used by the MOS system for field
identification.

Data fields on the interpolated predictor tapes are also identified by

12 words, as explained in Section V. These identifiers and the correspon-
dence between the grid-point and interpolated formats, together with units
and plain language identification, are given in this section. A list,
possibly incomplete, of derived fields in the interpolated format is also
provided. For consistency, please check with Bob Glahn when identifying
new fields; otherwise problems may result with implementation of
operational equations.
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Indentification (Hexidecimal)

nzﬁiiistfon Units Grid-Point Tapes Interpolated Tapes
; Werds 1-2 Vords 4~7

Mord 1} Word 2 Word 3 {exclusive of Lau) Plain Text
504 U CM/SEC 030006XX 00C35083 0Q000000 2300700004 50 U
1508 U CH/SEC 030006Xx 00329582 00000000 2270700004 L50H U
3004 U CHISEC 030006KX 00753082 00000000 2260700004 3004 U
600N U CH/5EC 030006XX O0EALDE? 0o0G0000 2240700004 GOCH U
oM 1 CH/SEC 030006 XX 01579082 00000000 2210700004 g00M U
200M U CM/SEC 03000068Y 00IEr081 08000000 2100700004 12004 U
16004 U CH/SEC 031006XX G030 58081 GOQ0DO00 2030700004 16003 U
SOM ¥V CH/STC 031006XY 00C35083 00000000 2300710004 50M V
1504 ¥ CH/SEC 0310063 00345852 [ealelealalen] 2270710004 150M ¥
oM v CH/SEC 031006XX Q0753082 GOO00000 2260710004 200 V
GOOM ¥ CH/SEC G31006KX OOEAG08Z  QOODODOD 22460710004 6008 V
001 v CH/SEC Q310008X D15F9082 00000000 2210710004 q00H ¥
1200M v CM/SEC 031006XX £k 00000000 2100710004 172008 ¥V
1600H V CH/ SEC 0310Q6XX 003E8081 000006000 2030710004 1600M ¥
50 SPECIFIC LIQ. {HOXNE) (G Q0C35083 00000000 23014006004 50M SLG
150M SPECIFIC LIQ. {KORE) G6O0006XX O03A9882 00000000 22711600004 1504 $LQ
3008 SPECIFIC LIQ. {HONE) C60006XN 00753082 Q0000000 2261400004 3004 819
600N SPECIFIC LIQ. {RONE) 060004XK 2 00000000 2241400004 600M 51.Q
1200M SPECIFIC LIQ. (NORE) 060006XX ConGooeo 2101400004 12004 SLQ
50M FRICTION VERT, VEL. /s 028006XX [(alazeivleleni] 2300530004 50M FVV
1504 FRICTION VERT., VEL. CM/SEC 0Z21006XxX 00349882 COo00000 2270530004 150M FVV
3004 FRICT1O0N VERT, VEL, CM/SEC G2B006XX 00753082 [¢lslslelaleleie] 2260530004 3008 FVV
6004 FRICTION VERT, VEL, CH/SIC 02B006XX CGOrALDB2 0000GH00 2240530004 . 600M Fw
1200 FRICTLION VERT., VEL. CM/SEC 02B0D006XN QOZELO8) Goceo000 2100530004 1200M FVV
504 TERRAIN VERT. VEL. CH/SEC Q2A006KX 00C35083 G0000000 2300520004 504 TVV
1504 TERRAIN VERT. VEL. CM/SEC QZADOGXX 00379682 CO0C00a0H 2270520004 1500 TV
300M TERRAIN VERT. VEL. CH/SEC 02A006XK Q0733082 [shlslelalslene] 2260520004 300M TVV
6004 TERRAIN VERT. VEL. CM/SEC Q2A006X% QOEALDSE2 GOO00000 2240520004 6004 TVV
1200M TERIAIN VERT. VEL. CH/SEC 02A006XX QO2ERGEL QUOCCO00 2100520004 12004 TVY
StC SPECITIC HUM. (RORE) 05F006XX Q0000000 G0000000 2331370004 SFC § H
50N SPECIFIC iuM. {RONE) O5SF006RX Q0C35083 ¢0000000 2301370004 s0M 5 o
1504 SPECLFIC HinM. {NORE) GSFODRXX 00349882 00000000 2271370004 1504 § H
3004 SPECIFIC HUM. {NONEY QASFOQ6XY 00753082 AleIeleleielales 2261370004 300 S KB
600M SPECIFIC HUM, (NONE) QSTOO6XX 00LAGOR2 00000GO0 2241370004 6001 S H
9004 SPECIFIC HUM. (NONE) O5FGO6XY 015F9082 Qe000000 2211370004 900t 5 B
12004 SPECIFIC HUM. (NONE) QSFOOOLXX 002EE08) Q0000000 21031370004 12004 S H
16004 SPECIFIC HUM, (HONE) 05F006XX CO3EENEL  ODODONDD 2031370004 16004 S H
SFC TEMP. DEG K 010006¥X 003000000 Q0000000 2310200004 SFC TMP
S0M TEMP, bLs X 0100062 GOCIS5083 00000600 2300200004 S0M THP
1500 TEMP, DEG K 010006Xx% 00349882 Q0000000 2270200004 1504 TMP
3004 TEMP. DEG K 010006XX 00753082 00000000 2260200004 300M THP
600N TEMP. DEG K 010006XK 00EAGOR? 00000000 2240200004 600M TMP
900M TEMP. DEG K 0100006XX 015¥9082 00000000 2210200004 Q00M THMP
12001 TEMP. nEG K 010006XX 002EE081 Q0000000 2100200004 12001 THP
1600M TEMP. DEG K 010006XK 003E8081 00000000 2030200004 16001 THP
RATIO SFC WIND/S0M WIND (NONE) 03A006XX 00C35083 20000600 2310720004 WARD RATIO

"MOTE 1: Wind components are on gridpoint tapes with respect to the model grid; they are on interpolated

tapes with respect to north.

NOTE 2: XX in word 1 of gridpoint tapes is tau (forecast projection).
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DERIVED VARTABLE IDENTIFICATION IFOR MOS SYSTEM

Integers 1, 2, and 3 in the low order position of the two modification
digits (digits 1 and 2 of word 2) on the interpolated predictor tapes
are reserved for smoothing operatiors defined on the grid used by the
model specified by the last two digits (digits 3 and 4 of word 2) of the
10 digit identification:

5-pt smoother
9-pt smoother
25-pt smoother

1
2
3

Integers 1, 2, 3, and 4 in the high order position of the two modification
digits are reserved for time difference operators: i

= tD_t-—-6
= tymto12
to*'t
-18
= £t
© "-24
Combinations such as 12 in 2050011200 would mean the time difference field

t~tog of 850-mb height from the PE model smoothed with the 9-point operator
on the PE grid. (Time difference done first, then smoothing.)

]
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Plain Language Tdentification

The interpclated predictor tapes contain 15 characters of plain language
identification (words 4-7).

This is for ease of interpretation on
printout.

The following format is used by program M200. It should

also be uscd
when new predictors are derived.

Digics
1123145167189 110711]12}13; 14 15
»E S 5%
TJ 89
LM ‘ i
B L S| 215
simi LD Uy \ !
& i [ L. -~
; 5?. Fa,. 8. Yy
&b%z Qq% 22&61 QQ% kaé
&) : .7‘2'
C%) Aéwé ?9 r:
Qb 9)

The 5 modals curventiy in use arvre tdentified as shown (PE=6-layver MMC PE,
%E;t;ajectory, IM=LFM, BL=PBL, SM=5UM). The 3 smqothers being used are
5-point (S5), %-point (89), and 25-point (525), 1If necessary the blank
digit 12 can be used as part of the name.
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IX. FORMAT OF MOS EQUATIONS ON CARDS OR TAPL

Equations will be either (A) generalized operator (apply to more than one

point or station) or (B) single station (apply to a single point or station).
In either case, the equation will consist of (1) a first card containing the
equation constant and certain other information (see below), and (2) additional
cards, each containing two predictors and the associated coefficients, etec.,
except the last of these cards can contain only one predictor. The constant,

coefficients, etc.

permanent files.

A. Generalized

(1

(2)

-

Card 1
Word

Word
Word
Word
Word

will be compatible with the units used on the NMC

Operator Equations

b~ WM

Format (I3,5X,I4,E12.5,20%X2E9.3)

Additional

Words 1,

Word
Word

Word

3
4

5

Repeat

NSTA = Number of stations for which this equation
applies.

NTMS = Number of predictors in equation.

CNST = Equation constant.

AVG = Mean of predictand.

CORR = Multiple correlation of predictand with

predictors.
Cards - Format (2(Z6,Z4,14,2E12.5))

2 - IDNT( ) = First predictor identifier (10 digit)
yyyxxxmmff (see "Format of MOS Interpolated

Predictor Tapes" for description of identifier).

NTIME( ) First predictor projection (tau) in hours.
CAT( ) = Upper limit of first predictor, if binary.
Set = 9999. if predictor is not binary.
Coefficient of first predictor.

COEF( )

for 2nd predictor.

B. Single Station Equations

(1)

= (2)

Card 1 - Format (I3,I5,14,E12.5,5A4,2E9.3)
Word 1 - NSTA =1 '
Word 2 - LWBAN = 5-digit station number.
Word 3 - NTMS = Number of predictors in equation.
Word 4 - CNST = Equation constant.
Words 5-9 - NAME( ) = Station name, 20 characters.
Word 10 - AVG = mean of predictand.
Word 11 -~ CORR = Multiple correlation of predictand with
predictors.

Additional Cards

Same as for Genmeralized Operator Equations,

Note that NSTA, NTMS, CNST, AVG, and CORR occupy the same columns for both
generalized operator and single station equations.

Cards or card images on tape in this format can be produced by program M600.
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U.S. PEPARTMERNT OF COMIMIERCE .
Nativnal Uceanic and Atmospheric Administration

NATIONAL WEATHER SERVICE
Silver Spring, Md. 20910

pate: December 20, 1974

Reply to W42 x1

Atin of:

sujeet:  300/195 Version of the MOS Development System

7o. 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 I

hope to distribute a set of these. In 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 II-1 of Office
Noite 74-14, This is very imporiant if we are going to have a weli-oiied
system.

Many of you have contributed to the MOS system and to O.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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