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Donald S. Foster and Ronald M. Reap

1. INTRODUCTION

Manually digitized radar (MDR) data have been collected from hourly
teletype reports and archived in the MOS predictand tape format since
November 1, 1973 (Foster and Reap, 1973). These data are used in both
general and severe thunderstorm prediction that utilize Model Output
Statistics (MOS) (Glahn and Lowry, 1972) which relate the radar data
to large-scale predictors from operational numerical models. Other
uses for the data include the development of improved probability of
precipitation forecasts, propagation of radar echo studies, and
verification of convective weather forecasts.

The whole archiving procedure became obsolete with the implementation
of the new manually digitized radar reporting system at 1735 GMT
February 28, 1978. 1In order to save over 4 years of archived data from
also becoming ovsolete, we have transposed the old data to a new MDR
grid and to a new MOS predictand tape format that is also being used
to archive the new MDR data.

Only the intensity codes from the new MDR data are being archived.
They are being archived in two forms on two different sets of tapes.
The first form includes a resolved set of intensity codes for a master
U.S. MDR grid (see Fig. 1). The second form includes the highest
intensity code of four small MDR blocks in Fig. 1 that make up one MDR
block in Fig. 2. This last set of tapes is written in the MOS predictand
data format (Glahn, 1974). The block size in Fig. 2 is the same as the
old MDR block size shown in Fig. 3. This resolution meets TDL's present
requirements and also permits the transposition of the old MDR data to
the new grid. The finer resolution data archived in the first form
above is being saved for probable future research, e.g., quantitative
precipitation studies.

In addition to the MDR archive tapes, we have kept a set of tapes with
the old MDR code plus the number and type of severe local storms that
occurred in an MDR block between hour + 00 and hour + 59 minutes. These data
were transposed to the new TDL MDR grid and written to tape in the MOS
predictand tape format. These tapes are being continued with the new
MDR intensity codes and severe storm data received periodically from
the National Severe Storms Forecast Center at Kansas City, Mo.

2. THE MDR GRIDS

The old MDR grid (see Fig. 3) was oriented along the primitive
equation (PE) model grid, with four MDR grid intervals for each PR grid
interval. MDR grid intervals varied from about 75 to 85 km across the
grid. The dots in Fig. 3 coincide with P% grid points. Fach radar
station was assigned a fixed set of MDR blocks for reporting purposes;



e.g., Oklahoma City's blocks are heavily outlined in Fig. 3. Several
stations in the Fastern Region had overlapping blocks with their
neighbors. Otherwise, the MDR report from one block always came from
the same radar station. :

In contrast, the new MDR grid (Fig. 1) is oriented along the limited
area fine mesh (LFM) model grid. Grid intervals are one-fourth the LFM
grid interval and are about 40 km in length. Dots around the edge of
the grid coincide with LFM grid points. Fach radar station reports echo
intensity out to 230 km from the station. As a result, several radar
stations may report for the same blocks. The row and column numbers in
Fig. 1 are the same as the teletype overlay referenced in NWS Technical
Procedures Bulletin No. 185 (National Weather Service, 1977b). The
mapping array used to contour the automated radar summary chart (National
Weather Service, 1977a) is an 89 x 113 block array. Block 89,2 of
Fig. 1 coincides with block 1,1 of the mapping array. Similarly,
block 1,114 coincides with block 89,113.

Data archived on the MOS predictand tapes are for the grid shown in
Fig. 2. Fach block contains four MDR reporting blocks shown in Fig. 1.

The blocks in Fig, 2 are the same size as those in Fig. 3. However,
the orientation is quite different. Again LFM grid points are shown
around the edge of the grid.

3. TRANSPOSING THE OLD MDR DATA

In order to maintain continuity of the MDR predictand data with the
changeover to the new code and grid, we decided to transpose the old
data to the new grid. Data from an old block were placed in the closest
new block. Distances were measured from block centers. The old MDR
code was also changed to intensity and coverage code as follows:

01d 01ld New New
MDR Code Coverage Code Intensity Code Coverage Code
0 No echoes 0 0
1 Any weak echo 1 :
2 <% block 2 2
3 > !5 block 2 3
4 < % block 3 2
5 > 4% block 3 3
6 < ' block 4 2
7 > ! block 4 3
8 < ! block 5 2
9 > 1 block 5 3

The coverage in the old code was indicated by the odd or even numbered
codes. 0dd numbers indicated that over s the MDR block area was covered.
Even numbers meant that one half or less of the MDR block area was covered.
The coverage that we use in the new MDR archiving scheme indicates the
number of the four small MDR blocks that make up the TDL archive block
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that report the maximum intensity code. 1In the transposed data we coded

equal to or less than one half covered as 2, and greater than one half
covered as 3,

4. NEW MDR DATA

The procedure for coding and reporting the new MDR data is described in
U.S. Department of Commerce and U.S. Department of Defense (1978). TDL was
interested in archiving only the radar intensities. The raw teletype data
are decoded and the intensities are placed in NMC's 89 x 113 mapping array
by the same computer program that creates the radar summary chart. The
data from that array are written on disc every hour after the chart is
finished. There are two data sets, each containing twelve hours of data.
The data are packed, eight digits per word, with the usual NMC 12-word
identifier at the beginning of each hour (Automation Division Staff,
1975). The attached memorandum by P. Chase describes some exceptions
for the MDR identifier. The computer program that puts the intensities
in the 89 x 113 array resolves differing intensities reported for the
same block by choosing the highest value reported. Code 9's are replaced
by the highest code less than 9 reported by other radars, or left as 9's
if no other radar reports for that block. Blocks completely out of
range from any network radar are coded with a hexadecimal 15. Missing
reports in blocks within radar range are coded with a hexidecimal 14.
Blocks within radar range and the station reports PPINA or PPIOM are
coded with a hexidecimal 13. Otherwise, blocks are coded 0 (for no
echoes), 1, 2, 3, 4, 5, 6 to correspond to video integrator and pro-
cessor (VIP) codes, and 8 or 9 for unknown intensity echoes. Code 8
indicates there may be a severe local storm associated with this echo.

One of these two data sets is written to tape each 12-h cycle. If one
hour or a whole 12-h cycle is missing, it will be missing on tape.
This tape is cataloged under data set name NWS.SDO.TDL.PROD .MDRARC and
will be saved indefinitely. The tape is a 9 track, standard labeled
tape written with the following DCB parameters: DCB = (RECFM=VS,
LRECL=5080, BLKSIZE=5084, DEN=3). The records are written with FORTRAN
unformatted write. The record length for the 12-word identifier and
packed data is 1269 words (see Attachment 2 for further details).

We received a request from the River Forecast Center at Ft. Worth,
Texas to instruct them on how to access the two NMC operational data
sets. It occurred to us that others may be interested in using these
detailed data for operational forecasting assistance. A brief FORTRAN
program is included in Attachment 3 that includes all the necessary
information required to access these data sets. The forecaster
programmer can expand on this basic program to suit his own requirements.

5. THE NEW MDR MOS PREDICTAND DATA

The general MOS predictand tape format is described by Glahn (1974).
The new MDR MOS predictand tape (MDRMOS) format follows the general
format with these further explanations:



Record 1:

Word 1 - number of MDR blocks (number of rows in the DATA
array) = 2565,

Word 2 - number of types of data (number of columns in the
DATA array) = 2,

Word 3 - number of words in packed data array + 1 = 579,
Words 4 to 20 - reserved for possible future use.

Record 2:

List of MDR block identifiers. The block in the upper left
hand corner of Fig, 2 is identified by its I and J coordinates,
4501. The list continues left to right, row after row until
the last block 0157.

Record 3:

Call letters of closest primary radar network station
(usually one with a WSR-57) to the block identified in
record 2.

Record 4:

Used to complete call letters, if required.

Record 5:

Distance in nautical miles from center of MDR block to
nearest network reporting radar station. 250+ indicates
over 250 nautical miles.

Record 6:

Call letters of the nearest secondary network station,
e.g., local WSR-74C's.

Record 7:

Distance in nautical miles from center of MDR block to the
nearest secondary radar station. 125+ indicates over 125
nautical miles.

Multiple records until end-of-file consisting of

a. Word 1 = data/time in the form:

YR*1000000 + MO*10000 + DA*100 + HR



e.g., MDR reports for 1735Z Feb, 28, 1978 are dated
78022817

b. 578 packed DATA array words.

The NWS.SDO.TDL.PROD.MDRARC tape is input to the program that generates
the new MDRMOS predictand tape. Since four blocks of the 89 x 113 array
make up one of the TDL 45 x 57 array, the highest intensity code of the
four is placed in the TDL array, except that four 13's, four 14's or four
15's are entered as 9999., the standard MOS missing data indicator. A 9 is
changed to an intensity code of 1, the assumption being that a 1 would do
the least harm when selecting the highest of the four codes to archive.
Intensity codes are placed in column 1 of the DATA array. Column 2
contains the number of small blocks reporting the intensity code recorded
in column 1, except a 0 intensity in all four small blocks is carried
over as 0 in the TDL archive block. Also, a missing indicator (9999.) in
column 1 will always be accompanied by a missing indicator in column 2.
The MDRMOS tape is a 9 track, standard labeled tape written with the
following DCB parameters: DCB = (RECFM=VS, LRECL=10264, BLKSIZE=10268,
DEN=3). The records are written with FORTRAN unformatted write,

6. THE MDR/SEVERE LOCAL STORM TAPES

Data from the old MDR/severe local storms tapes (MDRSLS) have been
transposed to the new grid just as the MDR data alone were, i.e., data
from the old MDR block going into the closest TDL grid block. Data
were written to tape in the MOS predictand tape format described further
as follows:

1. The first seven header records are the same as the MDRMOS
tapes, except word 2 in record one = 4 and word 3 = 1825.

2. Elements from columns 1 and 2 of the DATA array are the
same as the MDRMOS tapes, except that intensity of 8 was
coded if the additive data of the old MDR block contained
a plus sign.

3. Column 3 of the data array contains the number of tornadoes,
number of windstorms and number of hailstorms packed into one
word. Tornadoes are counted in the hundred's position,
windstorms in the ten's position and hailstorms in the
unit's position. A limit of nine events is imposed on each
position.

4. Column 4 of the DATA array contains a code giving approximate
values for the maximum windspeed and hail size as follows:

* = wind 50-69 knots or wind damage, no hail reported,
= wind 70-129 knots, no hail,

wind over 129 knots, no hail,

= no wind, 3/4" < hail < 1 3/4",

= no wind, 1 3/4" = hail < 3 1/4",
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5 = no wind, hail 2 3%",

6 = code 0 wind, code 3 hail,

7 = code 0 wind, code 4 hail,
8 = code 0 wind, code 5 hail,

9 = code 1 wind, code 3 hail,
10 = code 1 wind, code 4 hail,
11 = code 1 wind, code 5 hail,
12 = code 2 wind, code 3 hail,
13 = code 2 wind, code 4 hail,
14 = code 2 wind, code 5 hail.

*For these codes to be meaningful, the number of windstorms
and/or hailstorms packed in column 3 must be greater than
zero.

The MDR/severe local storm tapes are called MDRSLS. They are 9 track,
standard labeled tapes written with the following DCE parameters:
DCB = (RECFM=VS, LRECL=10264, BLKSIZE=10268, DEN=3). The records are
written with FORTRAN unformatted write.

Both the packer and unpacker for MPRMOS and MDRSLS tapes are on
NWS .SDO.TDL .W4LIB.LOAD library, and the documentation for their use is
contained in Glahn (1975). The unpacker for the MDRARC tapes is not a
separate subroutine, but the data can be unpacked by removing four bits
for one hexadecimal number from left to right from each word.
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Figure 3. The old MDR reporting grid. Dots are primitive equation (rT)
model grid points. Oklahoma City reported for the blocks heavily
outlined above.
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ATTACHMENT 1

TO: Jim Howcroft

FROM: P. Chase

SUBJECT: Archiving of radar intensity analyses

Could we arrange to begin archiving radar intensity analyses on
March 17

After the @@Z LFM, archive NWS.NMC.PROD.RADAR.T12Z.AC1223
After the 12Z LFM, archive NWS.NMC.PROD.RADAR.T@@#Z.ACE@11

There will be 12 fields in each file at most.

Pecularities (known) of the fields

This will be a new quantity: radar intensity, Q = B216 = 178,

This will be a new grid type: K = 47 for 10057-point grid, 113 x 89,
grid increment 47.625 km, oriented vertically at 105°W, covering the
U8

This will be a new packing scheme: 1/8 packing, with 2 points per
byte. Word 11, bits 0-3 will accordingly contain a binary quantity
2 to signify this, according to the table:

Word 11
Bits 0-3 Packing
0 16 bits/point
1 8
2 4
! 2
4 1

This will mean, among other things, that NW and J will no longer
bear a simple relation to each other.

This will be a new use of field F1 which normally shows tau. Initial
hour IT traditionally gives the cycle, ¢ or 12. Since radar
intensities will be given hourly, and since IT is not a part of the
6-word identifier field, F will be used to give the displacement from
II in hours. Thus hour will be computed by taking II + Fj.

For checksum purposes, it will be assumed that the packed array will
be rounded out to the next larger halfword and that unused halfwords
will be filled with zeroes. Eventually the packers and unpackers
will be modified accordingly.
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ATTACHMENT 2

16 MAR 1978 - W422

MDR ARCHIVING

INTRODUCTION

Twice daily the MDR operational files are archived on Tape. The

DSN's for these saved operational files are:

(00Z) NWS.NMC.PROD.RADAR.TO0Z.ACO0011

(12Z) NWS.NMC.PROD.RADAR.T00Z.AC1223

ACO011 is copied to the archiVed tape after the 1135Z radar summary
chart is finished. Similarly, AC1223 is written to the archive tape
after the 2335Z radar summary chart is finished. (See Technical

Procedures Bulletin No. 167).

Currently, this archiving is done in step "MDRARC" in operational
job WW2133A8 (M8). The source pgm is located on W.NWS.SDO.TDL.RR.SOURCE1

(RRMDRARC) . , 84"

The archived records are written to a catalogued tape of the following

description:

DSN=NWS.SDO.TDL.PROD.MDRARC ,UNIT=TAPE9 ,DISP=MOD,
DCB= (RECFM=VS , LRECL=5080,BLKSIZE=5084 ,DEN=3) ,

VOL=SER=EXXXXX where EXXXXX is a NOAA 6-character tape no.

PREPARING CATALOGUED TAPE

In order to use DISP=MOD in operations the tape must be prepared with
standard lebels including the DCB and DSN. This is done using a PROC
called "TRLINT'. As shown in the JCL below, only the DSN and DCD must
be supplied (in quotes). The UNIT=TAPE9 is assumed (default). As

many as 11 tapes can be initialized at once (only two are shown in

12



the example on the SYSIN data card), by giving the 6-character tape

numbers, separated by comnmas. i

//STEP1 EXEC TRLINIT,DSN4‘NNS.SDD.TDL.PROD.MDRARC','
!/ DCB='(RECFM=VS,LRECL=5080,BLKSIZE=5084,DEN=3)'

//SYSIN DD *

E03382, E03386

/%

When a tape has been prepared it is catalogued using IEHPROGM

(JCL BELOW). NOTE that when changing tapes the old catalogue must

W e —————

be uncatalogued first.

//CATLOG EXEC PGM=IEHPROGM
//SYSPRINT DD SYSOUT=A
//DD1 DD UNIT=3330,VOL=SER=NWS250,DISP=SHR
//SYSIN DD *
UNCATLG DSNAME=NWS.SDO.TDL.PROD.MDRARC
CATLG ~ DSN=NWS.SDO.TDL.PROD.MDRARC,VOL=3400-3=(EXXXXX, 1)

where EXXXXX is the 6-character tape number

TAPE MANAGEMENT

Although the catalogued tape is capable of holding up to 6 months
of data, a different tape is catalogued and prepared for operational

use around the first of each month. This changing of tapes in short

intervals is done to prevent loss of data if a tape "accident" occurs.

13 |
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