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CORRECTTIONS

Overall

1. Plots can no longer be displayed on NMC’s Versatec printer.

2. HYTEK tektronix emulator now replaces TEKDMK

Specific Programs

2.1.4 NGM field plotting routlne II
- this program is out of date and no longer is supported.
The information gained from this program can be obtained

from section 2.1.3

2.2 Medium Range Forecast (MRF) Model Plotting Program
- To obtain a map of Europe, the user must turn Fig. 2.14
upside-down to define the map region.

- Do not chose a longitude range that crosses zero longitude

- A new program has been added that gives these fields and more
in polar stereographic coordinates. Their names are:

EX 'ERL.R32.GR.CLIST{MRFPSGO5) "' (for 0 to 5 day forecasts)

EX 'ERL.R32.GR.CLIST{(MRFSFPG10)' (for 6 to 10 day forecasts)

2.3.1 AVN plotting routine
- The option to change the year, month, day and cycle has been

removed

3.1 Surface Weather Map (WXMAP) for the pc
- The user no longer has to enter the min and max latitudes and

longitudes. He can enter a number corresponding to the area
of interest, or enter latitude and longitude coordinates.

- Much work has been done here on the PC, including a color
version called SFCMAF.

3.2 Upper-Air Observations and Skew-T, Log P Diagrams
- This program can now be run in color on the pc using SKEWT after

downloading the Wind-Temp data to the pc.



4.3 Program for Operational Trajectories (POT)
- On page 56, step 4, the program names should read:

RGL.TRAJ (forecast)
AVN.TRAJ (forecast, N. Hemisphere)
MRFS (forecast, S. Hemisphere)
RAA . TRAJ (analysis)
FAA . TRAJ (analysis,
MRFAS (analysis,

. Hemisphere}
. Hemisphere)

iz
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METEO?OLQGICAL SUPPORT:  DESCRIPTIONS OF APPLICATION PROGRAMS

tool

FOR ACCESSING AND DISPLAYING DATA

Glenn D. Rolph
Barbara J.B. Stunder

ABSTRACT. Programs for accessing and displaying
meteorological data are described. Surface and
upper-air observations and model-generated forecast
data may be accessed. Step-by-step procedures and
examples are provided for each application program.
Brief descriptions of air-parcel trajectory models are
also included. Most of the programs require access to
the NAS 9000 computer in Suitland, MD. Meteorological
data for these programs are provided by NOAA's National
Meteorological Center in Camp Springs, MD.

1. INTRODUCTION

This manuscript is intended to be used as an operaticnal
for accessing and displaying metecroclogical data using

various application programs. Detailed information about each
program is given. The programs are described as they exist at
the time of this writing and may be updated to respond to
changing needs and new technology.

into

Each section or subsection describing a program is divided
five parts:

PROGRAM NAME
DESCRIPTION: A brief description of the program.

NOTES: Limitations, problems, and additional features
about the program.

PROCEDURE: A detailed listing of how to run the program:
==> means the computer is expecting the user to
enter an option or command; *%* means the
computer will print this message on the screen.
In some cases, the user will be referred to
other programs that must be accessed in order
to complete the required product.

EXAMPLES: In most cases examples will be given that can
be followed when accessing the data bases. The
examples of how to run specific programs are
also annotated with arrows indicating user
responses.



Most of the programs regquire access to the NAS 9000 computer
in Suitland, MD. Some of the application programs will produce
FR80 graphical plots that can be output teo the screen, a dot
matrix printer, and/or a Versatec printer. Information on FR80
plot file names and instructions for sending these plots to
output devices will be provided when needed.



2. FORECAST PRODUCTS

2.1 Nested Grid Model (NGM) Programs

¥

2.1.1 NGM cross section

DESCRIPTION:

NOTES:

PROCEDURE:
==>
==>
* *k
* %k
*k
* %
==>
* %

* %
* %
* %k
==>
* %
* *
* *
* %
* %
==>

This program will print a vertical cross section,
in tabular form, of data from the five lowest
sigma levels in the National Meteorological Center
(NMC) regional Nested Grid Model (NGM). The user
enters the date and time of the most recent
operational cycle (00 GMT or 12 GMT) and the end
points (latitude and longitude) of the cross -
section. The program will print cross sections of
wind direction (deg), wind speed (m/s), height of
the sigma level where the data are valid (m/10),
temperature (deg C), specific humidity (g/kgg,
vertical velocity (cm/s), vertical mixing (m°/s),
stability in terms of the Monin-Cbukhov length
(m/10), mixing depth (m/10), precipitation (in x
100), and the latitude and longitude of the grid
peint.

There are no values of specific humidity, wind, or
temperature at the surface. This program was
written by Roland Draxler, National Oceanic and
Atmospheric Administration/Air Resources
Laboratory (NOAA/ARL), Silver Spring, MD.

Logon to the NAS 9000.

EX 'ERL.R32.GR.NGM.NGMCROSS.CLIST'

**%% PULLING NGM DATA ***%

ENTER THE DESIRED CYCLE TIME OF THE NGM
(00 OR 12)

Z7Z
Enter the cycle hour 00 or 12 GMT.
ENTER THE LENGTH OF FORECAST DESIRED (00,06,...48)

Enter the forecast length

NGM ARCHIVING ROUTINE -- TESTING VERSION

ENTER THE DESIRED FORECAST DURATION AS BEFORE
00,06,...48

Enter the forecast length again

9 47 7 45

*%k%% NGMCROSS SECTION PROGRAM #**%*%

ENTER: YEAR, MONTH, DAY, FORECAST HOUR AS ABOVE

YY MM DD HH
>

Enter year month day and forecast hour, e.g., 88
04 07 00 (forecast hour is 00, 06, 12, or 18 and
date must be current day).

3



EXAMPLE:

ENTER: LEFT EDGE LAT AND LON
Enter one peint's latitude and longitude, e.qg.,
40 90.

ENTER: RIGHT EDGE LAT AND LON
Enter other point's latitude and longitude,
e.g., 40 70.

Turn printer on for output. The program will
repeat until a BREAK is received.

See Fig. 2.1.



3Z.GR.NGH . HGMCROSS .CLIST! -
PULLING HGM DATA *¥=¢

. WGH RETRIEVAL PROGRAM . -
* -
* (HON-DCERAT [OWAL VERS[QH) *

P L R L T Y R L2

EWIER THE DESIRED CYCLE TIHE OF "THE MCH ©°
{00 OR 12) 2

22 . . B
— 12 : .

EMTER THE LEWGTH OF FORECAST DESIKED (00,06)12,18,24, ...
06 ;

CUpLERSE UAIT L.....

<4 MCM ARCHIVING ROUT{NE -- TESTING VERSION **
ENTER THE DESIRED FOREGAST DURATION AS BEFORE
00,06, 12,18, 2%, .. .48

06
9 LT T LS
ae
06

aenun T L)

HCK DATA RETRIEVAL WCW COMPLETE

THE FOLLOWING TEMPORARY DATA SETS HAVE BEEN CREATED...

MGHARC HEADER -- COWTAINS RECORD HEADERS
FPOO -- CONTAFHS 0 HOUR HMC UMPACKED DATA.
FP0Oé COMTAINS & HOUR NHC UNPACKED DATA.

CHECX DATES AMD ERROR WUMBERS [N DATA SET HGMARC.HEADER

TO BE SURE RETRIEVAL WAS SUCCESSFUL.
=ess HGMCROSS SECTION PROGRAM *#%%

ENTER; YEAR, MONTH, DAY, FORECAST HOUR A5 ABOVE
YT MM DO KK

?
—) B9 02 27 06
EXTER: LEFT EOGE LAT AND LON

?
35 100
ENTER: RIGKT EDGE LAT AND LOW

?
e 2L

Figure 2.1.
fields.

P L T T

8y

8y r 2T 6

_35.0

VAR[ABLE: WIKO (DEG)
298 291 269 2.8 234
209 304 27L 245 221
314 346 305 235 1w
319 & 342 239 120
344 - & 343 263 81

VARITABLE: SPEED M/S
S 13 13 16 15
1% 8 7 12 10

11 b L 8 5
8 7 & 5 Z
5 5 3 3.1
VARIABLE: HCHT H/10

720 208 206 20% 203
155 146 145 144 143
% 9. 95 9y 92
$3 50 S0 50 50
L1615 15 15 15

VARIABLE: TEMP OEG C
4 8 B8 8 3
11 8 9 10 7
12 6 7 W0 8

127 110 3N
1% 10 13 17 14

VAR[ABLE: HUMID G/KG
3 3

[V IV W P
o~
00D~
0 oo~

VAR[ABLE: W-VEL CH/S
2

PO~
OO
=Ygy NIF ]
ey N
[SYSYPIEY N

VARTABLE: V-MIX MZ2/S
0 0 0 0
0 0 0 o]
a 0 0 Q
431 425 44T 406 511
268 263 2T7 252 316

coco

VARIABLE: 5TAB L/10
5 -4 -2 20

VARIABLE: WIXO m/10
99 94 93 93 ¢2

YARIABLE: PPT TH*100
6 o 1 3 &

VARTABLE; DEGREE LAT
40035 35 33

VARTABLE: DEGREE LCM
00 9B % 96 92

ENTER: YEAR, MOMTK,
¥Y M 00 HH
?

H
READT

An example of how to print

100.0

35.0

238 248 251 259
228° 237 205 250
207 220 240 241
192 3127243 236
178 204 248 236

203 203 202 204
143 140 143 35
92 93 92 93

15 15 15 15

5- 5 3 3
r 8 5 &
0 10 8 @9
13 6 11 13
6 18 1L 17
5 5 6 &
T 1.6 7
8 ¢ 8 8
¢ ¢ 8 9
g ¢ 8 8
2 1 06 0
3 1 1 1
Fo2 1 T
1 1 1 1
6 0 0 0
0 0 0 9
0 o ¢ 0
401 30% 0 231
484 528 329 395
260 202 204 153
-1 -7 -4 -2

143 144 92 145

91 8% B7 85

70.0

260 253 249 246 245
29 248 250 206 2L8
239 236 23T 240 247
231 227 228 233 2%
227 221 221 228 243

32 3 2 3

& &6 & & T
10 ¢ 10 %0 10
14 13 146 13
18 16 17 15 16

6 &6 & 5

T T T 6

8 7T & 7

e & 8 7

& 7 8 8

T2 1 1 1

12 1 0 1

11 0 1 9

1 1 90 ¢ 0

0 0 8 0 0
o 0 0 ¢ 0
o 0 0 ¢ ¢
2212022035 O O
380 345 351 0 0
1.8 134 137 51 72
-29 -25 2% -4T -9

35 X 35 3 3

FORECAST HOUR AS ABOVE

L=k IV V]

24% 248
245 287
248 244
248 238
247 235

Baaany

~
[ —1-1=)=]

49

35

T4

-
Oh P n M

OO = —

;OOOO

3%

7

PN

267
251
252
247
248

A
LR R Tl ol o h e

ooooo

acooo

cross sectlions of NGM



2.1.2 NGM 48-hour station forecast

DESCRIPTION:

NOTES:

PROCEDURE:
==

* %
* %

* %

==

EXAMPLE:

This program will list the hourly amount of
precipitation, temperatures of the first three
sigma levels, and the wind speed, wind direction,
dewpoint, and relative humidity of the first sigma
level of a user-specified station as forecast by
the Nested Grid Model (NGM).

This program will list the NGM forecast for a
particular station hour by hour out to 48 hours on
the NAS %000. The program was written by the
Development Division of the National
Meteorological Center (NMC), Camp Springs, MD.

Logon to the NAS 9000.

EX 'ERL.R32.GR.CLIST(NGM48HRV)'"

ENTER YEAR, MONTH, DAY, HOUR (00 OR 12), AND
STATION NUMBER :

ENTER WITH COMMAS SEPARATING NUMBERS: YR, MN, DY,
HR, IDIDI

5

Enter parameters

See Fig. 2.2.



w3 EX ERL.R3Z.GR.CLIST(NGH4ABHRY}'
ENTER THE YEAR, MONTH, DAY, HOUR (DO OR 12), AND STATION NUMBER
ENTER WITH COMMAS SEPARATING NUMBERS: YR,MN,DY,HR,IDIDI
2

—3 89,03,01,12,72405

[NITIAL TIME: 89 3 1 12 STATION: 72405

FHR GMT PRCP T1 D1 RH1 01R1 SPD1 12 T3
IH f F % DEG H/S F F
0 12 0.000 29.9 17.0 58.8 283.1 9.4 26.8 24.3
1 13 0.000 28.9 15.1 57.4  290.6 1.2 26.3 23.7
2 14 0,000 27.7 13.9 56.3 296.6 10.0 25.0 22.9
3 15 0.000 30.2 12.4 47.5 299.0 8.0 25.2 20.7
4 16 0.000 31.7 10.4 41,1 2971 7.4 26.3 20.2
5 7 0.000 33.1 9.6 37.5 2931 6.7 27.7 21.0
& 18 0.000 34.2 8.5 34.2 288.5 6.2 - 287 21.9
7 19 0.000 35.2 7.0 30.9 2841 5.9 29.7 22.8
8 20 0.000 35.9 6.6 29.5 281.8 6.0 30.3 23.4
9 21 0.000 36.2 6.3 28.8 281.0 6.4 30.6 23.6
10 22 0.000 35.9 6.0 28.7  281.9 7.7 30.4 23.4
1 23 0.000 35.5 5.8 28.9 282.6 8.6 30.2 23.2
12 0 0.000 34.8 5.3 29.1  285.3 9.6 29.9 22.9
13 1 0.000 33.7 4.7 29.5 2934 10.1 29.5 22.5
14 2  0.000 32.3 3.9 30.2  304.0 10.7 28.9 22.0
15 3  0.000 0.2 3.1 3.6 312.1 11.4 28.0 21.3
16 4 0.000 27.8 2.3 336 3193 11.0 27.0 20.8
17 5 0.000 25.9 1.9 35.6 324.0 9.7 26.2 20.7
18 & 0.000 244 1.6 37,4 3244 8.6 25.5 20.6
19 7 0.000 23.3 1.4 38.8 322.5 7.5 25.1 20.7
20 8 0.000 22.6 1.4 2.8 321.9 6.4 25.0 21.0
21 @ 0.000 22.1 1.3 40.6  322.4 6.1 24.9 21.5
22 10 0.000 21.5 1.3 41.5  323.7 6.4 24.8 21.7
23 11 0.000 20.9 1.2 42.5  326.2 7.0 24.5 21.7
24 i2  0.000 20.3 1.2 3.7 3291 7.1 24.2 21.6
25 13 0.000 19.8 1.3 4.6 329.6 6.2 24.0 21.5
26 14 0.000 20.4 2.4 45,8 327.7 3.5 23.7 21.6
27 15 0.000 24 .6 6.7 6.6 297.4 1.3 23.5 21.7
28 16 0.000 28.2 8.6 43.7  255.4 1.1 241 21.9
29 17 0,000 30.4 9.2 41,1 236.6 1.2 25.5 22.1
30 18 0.000 1.9 9.8 39,8 215.4 1.4 26.8 22.7
31 19 0.000 33.2 10.4 38.7 188.6 1.7 27.9 23.6
32 20 0.000 34.0 10.8 38.1 163.7 2.2 28.7 26.7
33 21 0.000 34.2 11.4 38.9 153.3 3.2 28.8 25.4
34 22 0.000 33.9 12.1 40.6  151.0 4.9 28.7 26.0
35 23 0.000 33.6 12.3 41.6  152.3 6.7 28.9 26.6
36 0 0.00C 33.3 12.6 42,5  155.5 8.4 29.2 27.1
37 i 0.000 33.2 12.% 43,3 158.9 9.7 29.9 27.1
38 2  0.000 33.3 13.0 43,2 161.0 10.4 30.6 26.9
39 3 0.000 33.7 13.5 43,5 162 10.6 30.9 26.9
49 4 0.000 33.7 16.3 49.0  162.7 10.8 30.9 27.2
41 5 0.000 33.7 20.5 58.6 163.0 10.7 30.5 27.8
42 6 0.00n 32.8 26.0 75.9  163.6 10.5 30.2 28.6
43 7 0.007 32.2 30.2 92.5 163.7 10.0 30.3 30.0
44 & 0.017 32.4 32.90 98.6 162.7 2.3 31.6 31.2
45 g 0.019 33.0 32.8 99.2  162.2 8.7 33.2 324
46 10 0.0%7 33.6 33.2 98.3  161.9 7.9 34.9 33.3
47 11 0.0%5 34.1 33.5 97.5  160.4 6.8 36.5 34.2
48 12 0.01% 34.7 34.0 97.5  156.4 5.7 37.9 35.0
TOTAL PRECIPITATION (IN) FOR FORECAST= 0.089

ANOTHER ¢ Y/N)
—~% N
READY

Figure 2.2. Bn example of an NGM 48-hour forecast for Washington,
DC, where FHR is the forecast hour, GMT is Greenwich Mean Time, PRCP
is the amount of precipitation (in), Tl through T3 are the tempera-
tures (°F) of the first three sigma layers, SPD1 and DIRl are the
wind speed (m/s) and direction (°) of the first sigma layer, TDl is
the dew point (°F) of the first sigma layer, and RH1 is the relative
humidity (%) of the first sigma layer.
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2.1.3 NGM field plotting routine I

DESCRIPTICN:

NOTES :

PROCEDURE:
==">

==

This program will plot and contour fields from the
Nested Grid Model (NGM} on the NAS 9000. Users
can choose either a set of default operaticnal
maps or maps of fields and levels (pressure and
sigma) from a l4-item menu. Plots can he output
to a PC screen using a Tektronics emulator (see
section 5) or to a Versatec printer.

The fields are from the twice-daily production
suite of the NGM. The following are default
operational maps:

Mean sea level pressure {(mb) at 0 hours
500 mk heights (m) at 0 hours

Mean sea level pressure (mb) at 24 hours
Accumulated precipitation (m) at 24 hours
Mean sea level pressure (mb) at 48 hours
Accumulated precipitation (m) at 48 hours

For a list of possible selections, see the menu in
Figure 2.3.

This program was written by G.D. Rolph, NOAA/ARL,
Silver Spring, MD

Using a Tektronics emulator or another
communications package, dial the NAS 9000 and
logon as explained in the Tektronics section (see
gsection 5).

EX 'ERL.R32.GR.CLIST{WXMAPS) "'

*kxk* NGM PLOTTING ROUTINE *#**x*%*

SPECIFY EITHER 00 OR 12 AS THE CYCLE OF TODAY'S
OPERATIONAL RUN

27

Enter 00 or 12 GMT.

ENTER A RETURN FOR ARL DAILY WEATHER MAPS OR THE
NUMBER 1 FOR A MENU OF MAPS.

Enter a return for default maps or 1 for a menu.

See the examples in Figs. 2.3 and 2.5 for the
remaining input, and Figs. 2.4 and 2.6 for output.



Note: ©Plots will be output to the FRB0 TSO
temporary file called ARIMAPS and on the second
frame.

EXAMPLE: See Figs. 2.3 - 2.6.



3 EX 'ERL.R3Z2.GR.CLIST(WXMAPS)'

wewrk HGH PLOTTING ROUTINE ***x
G.D. ROLPH
NOAA
AIR RESOURCES LAB

SPECIFY EITHER 00 OR 12 AS THE CYCLE OF TODAY'S OPERATIONAL RUN

z
—3> 00

SCREEN DUTPUT 1S SAVED 1IN FILE WXMAPS.JSINK
TEMPNAME ASSUMED AS MEMBERNAME

ENTER A RETURN FOR ARL DAILY WEATHER MAPS OR
THE NWUMBER 1 FOR A MENU OF MAPS

— 1
SELECT A GRID TYPE FOR PLOTTING DATA ONTO
1 - LFM GRID
2 - NGM GRID C (VERY FEW FIELDS ABOVE SURFACE)
—
2
ENTER THE FIELD (12) TO BE PLOTTED FROM THE FOLLOWING
SIGMA SURFACES PRESSURE SURFACES
01 - TEMPERATURE 04 TEMPERATURE
02 - SPECIFIC HUMIDITY 05 SPECIFIC HUMIDITY

03 - HORIZONTAL WIND 06 - HORIZONTAL WIND
07 - VERTICAL VELOCITY

08 - RELATIVE HUMIDITY
09 - HEIGHTS
10 - 12-HOUR ACCUM. TOTAL PRECIP. 13 - SNOM COVER
11 - MEAN SEA-LEVEL PRESSURE 14 - QuilTt
12 - SURFACE PRESSURE
— "
11

-+>  SELECT A FORECAST HOUR IN FORMAT 12 <--
--> ENTER OKLY 00, 12, 24, 36, OR 48 <--

e
24

DEFAULT CONTOUR INTERVAL 1$ : 4.000 MB
ENTER NEW VALUE OR RETURN FOR DEFAULT

cc.ccc
-
4,000
KTL= MSL PRES FOR 024 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT RUMBER 1
ENTER THE FIELD (I2) TO BE PLOTTED FROM THE FOLLOWING
SIGMA SURFACES PRESSURE SURFACES
01 - TEMPERATURE 04 - TEMPERATURE
02 - SPECIFIC HUMIDITY 05 - SPECIFIC HUMIDITY
03 - HORIZONTAL WIND 06 - HORIZONTAL WIND
- 07 - VERTICAL VELOCITY
08 - RELATIVE HUMIDITY
09 - HEIGHTS
10 - 12-HOUR ACCUM. TOTAL PRECIP, 13 - SNOM COVER
11 - MEAN SEA-LEVEL PRESSURE 14 - QUIT
t2 - SURFACE PRESSURE
—» 10

Figure 2.3. A sample run to plot NGM mean sea level pressure and
12-hour accumulated precipitation as shown in Figure 2.4.
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Vol

10 :
.-z SELECT A FORECAST HOUR I[N FORMAT [2 < -
-5 ENTER ONLY 00, 12, 24, 36, OR 48 <--

24

24

DEFAULT CONTOUR IMTERVAL IS : 0.005 M
ENTER NEW VALUE OR RETURN FOR DEFAULT
cc.ccc

0.005

KTL= SFC A PCP FOR 024 HRS AFTER 002 28 FEB 89
FINISHED PLCT NUMBER ¢

ENTER THE FIELD (I2) TD BE PLOTTED FROM THE FOLLOWING

SIGMA SURFACES PRESSURE SURFACES
01 - TEMPERATURE 0& - TEMPERATURE
02 - SPECIFIC HUMIDETY 05 - SPECIFTC HUMIDITY
03 - HORIZONTAL WIND 06 - HDRIZONTAL WIND

07 - VERTICAL VELOCITY
08 - RELATIVE RUMIDTTY

09 - HEIGHTS

10 - 12-HOUR ACCUM. TOTAL PRECIP. 13 - SHOM COVER
11 - MEAN SEA-LEVEL PRESSURE 14 - QUIT
12 - SURFACE PRESSURE
14
14

whakx DAN TO PLANMED COMPLETIOQN *%#¥*
TOTAL MUMBER OF PLOTS = 2

ok d AR R N AR A A NN A R AW Ak A Ak AN NN dh

PLOTS HAVE BEEN PUT INTO SMGCOGR.ARLMAPS AND MAY NOW
BE DISPLAYED ON PC WITH A TEKTRONIX EMULATOR OR ON

- THE VERSATEC WITH FR2ZVTC COMMAND.

hk Ak ArAdrrdr g drdr kN A NNk kR kA kA RRR

DO YOU WANT TG DISPLAY THE PLOTS WITH A TEXTRONICS EMULATOR (T)
OR WTTH NMC'S VERSATEC PRINTER (V)
T

T

NOTE: THIS CHOICE REQUIRES YOU TO BE LOGGED ON WITH
A TEKTRONICS EMULATOR. IF YOU ARE NOT LOGGED
ON WITH AN EMULATOR ANSWER NO TO THE NEXT QUESTION
AND LOGOFF/LOGOM WITH AN EMULATOR. THEN EXECUTE
THE FOLLOWING:
EX 'ERL.R32.GR.CLIST(SPLOT)' 'ARLMAPS'

ARE YOU LOGGED ON WITH AN EMULATOR (Y/N)?
Y

EPLOT $MGCOGR.ARLMAPS
HELP/. DEFAULT PARAMETER VALUES AND DESCRIPTION LISTING
GO/-1. COMMAND FOR THE FIRST FRAME OF PLOT
COMMUNICATIONS: MUST DIAL IN OR 736-5800 AND TYPE GRF
PLE?SE ENTER COMMAND
SK/1.

oxX
GO/ .

Figure 2.3. Continued.
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NESTED GRID MODEL

e
£;\ Al

Ml B FORL P At 00 20, g7 5 00

NESTED GRID MODEL

; : A
G ), R ; o
A8 P ;

C A PCP FOR 024 HES Al E 0 o B 8Y
CRTON PBY 4.0CCL0EOT T8 DD DRNTAR TNTERAL &F D FOOEE FTGLYI= - ESAEbe LHIRA THD B 3066,

Figure 2.4. 24-hour forecasts of (a) mean sea level
and (b) l2-hour accumulated precipitation (cm x 100)
the NGM at 00 GMT on February 28, 1989.
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a)

pressure (mb)
as forecast by



Figure 2.5.

—> EX 'ERL.R32.GR.CLIST(WXMAPS)'

wkwk®  NGM PLOTTING ROUTINE **%+w

G.D. ROLPH
HOAA
AIR RESQURCES LAB

SPECIFY EITHER 00 OR 12 AS THE CYCLE OF TODAY'S OPERATIONAL RUM
27 .
— 00

SCREEN OUTPUT 1S SAVED IN FILE WXMAPS_JSINK
TEMPHAME ASSUMED AS MEMBERNAME

ENTER A RETURH FOR ARL DAILY WEATHER MAPS OR
THE NUMBER 1 FOR A MENU OF MAPS

KTL= MSL PRES FOR .000 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER 1

KTL= 500,00 MB HGT FOR 000 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER 2 :

KTL= MSL -PRES FOR 024 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER

KTL= SFC A PCP FOR 024 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER 4

TL= MSL PRES FOR 048 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER 5

TL= SFC A PCP FOR 048 HRS AFTER 00Z 28 FEB 89
FINISHED PLOT NUMBER &

whwEE RAN TO PLANNED COMPLETION *wwkw
TOTAL HUMBER OF PLOTS = é

3 3 3 e e e e e e e 3k v vie vie vie S ok v v v vl vie v sl A s i i e i sl i i ok ok e i i e i i e i i ok ok ok I

PLOTS HAVE BEEN PUT INTO $MGCOGR.ARLMAPS AND MAY NOW
BE DISPLAYED ON PC WITH A TEKTRONIX EMULATOR OR ON
THE VERSATEC WITH FR2VTC COMMAND.

e v vie 2k o o ol ok 3k ok vk vie v e e 7 v e ok ke sk sk i ol e s ok ok e skl i 7k 9k 9k 9k 3k ol ke i ol 2l v e e e v i i ke ok o

DO YOU WANT TO DISPLAY THE PLOTS WITH A TEKTRONICS EMULATOR (T)
OR WITH NHC'S VERSATEC PRINTER (V)
e T

T

NOTE: THIS CHOICE REQUIRES YOU TO BE LOGGED ON WITH
A TEKTROWICS EMULATOR. IF YOU ARE NOT LOGGED
ON WITH AN EMULATOR ANSWER NO TO THE NEXT QUESTION
AND LOGOFF/LOGON WiTH AM EMULATOR. THEM EXECUTE
THE FOLLOWING:
EX 'ERL.R3Z2.GR.CLIST($PLOT)' 'ARLMAPS'

ARE YOU LOGGED ON WITH AN EMULATOR (Y/N)?
Y

$PLOT $MGCOGR.ARLMAPS
HELP/. DEFAULT PARAMETER VALUES AND DESCRIPTION LISTING
GO/-1. COMMAND FOR THE FIRST FRAME OF PLOT
COMMUNICATIONS: MUST DIAL [N ON 736-5800 AND TYPE  GRF
PLEASE ENTER COMMAND
—> 5K/1.
0K
—> GO/

A sample run to plot default maps of NGM fields

00 GMT on February 28, 19289,

13
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NESTED GRID MODEL

a)
M BRES, FORL00,RR AN 7E 00A £8.EFB 89
NESTED GRID MODEL
500.00 MB__HGT FQF, 000 HES SFTER 007, 26 FEB 89
Figure 2.6. ©NGM maps of (a) mean sea level pressure (mb) and (b) 500

mb heights (m), for 00 GMT on February 28, 1989.
' 14



2.1.4 NGM field plotting routine II

DESCRIPTION:

NOTES:

PROCEDURE:
==

This program is similar to, but not as general as,
NGM I (see section 2.1.3). Only three maps are
available, but two fields are plotted on each map.
Other differences from NGM I are that the 1000-500
mb thickness is available and the horizontal wind
field is displayed using vectors. The map
background and data field plots are generated
separately.

Fields are from the twice-daily production suite
of the NGM. The user first runs a clist to
compile the program and then has a choice of two
subprograms. The following fields may be plotted:

- MSL pressure (mb) and 1000-500 mb thickness (m)

- 12-hour accumulated precipitation (in/100)
and 700 mbk relative humidity (RH) (%)

- Heights (m) and wind vectors on pressure
surfaces or wind vectors on sigma surfaces.

Precipitation at forecast hour 00 is not
available. Wind vector lengths are proportional
to the wind speed up to 28 m/s.

This program was developed by J.L. Heffter,
NOAA/ARL, Silver Spring, MD.

Using a Tektronics emulator or another
communications package, dial the NAS 9000 and
logon as explained in the Tektronics section (see
section 5).

EX 'ERL.R32.JH.NGM.WXWH.SETUP.CLIST'

OUTPUT TYPE: GRAPHICS(GRFX) OR PRINTED(PRINT)
[DEFAULT IS GRFX]

Enter only GRFX. PRINT is a diagnostic program.

When the clist is finished the user has a choice
of executing two subprograms (WX or WH):

(1) EX WX for MSL pressure and 1000-500 mb

thickness or precipitation and
700 mb RH, or

15



% %
* %
* %
* %

* %

(2) EX WH for wind vectors and heights at a
level.

The following prompts are common to both sub-
programs:

OBSERVATION HOUR (00 or 12)
Enter observation hour 00 or 12 GMT.

MAP RUN (1)
DATA RUN (2)

Either a map background (1) or data plot (2) is
generated.

SUB-DATA ARRAY BOUNDARIES

(I = 01 to 53, J = 01 to 53)
I1 J1 I2 J2

27 12 45 30 DEFAULT

Enter a return for default values or enter array
boundaries.

Refer to Fig. 2.7 for coordinates.

SCALE FACTOR
(0.1 to 1.0)
0.8 DEFAULT

Enter a return for default or enter a scale
factor. Smaller scale factors give smaller plots.

FORECAST HOUR (00 06 ... 48)
Enter forecast hour.

Note: Plots are output to the FR80 TSO file FR80
and begin on the first frame. The following apply
to the Tektronics emulator TEKDMK (see section 5):

Viewport coordinates 40-740 (abscissa) and 160-865
(ordinate) work well with the program defaults.
For both WX and WH programs, entering a CNTL-C
when prompted clears the screen and memory. For
the MAP run (of either WX or WH) enter a CNTL-S
after the map is displayed to save the map
background to the file BKGD.BIN on the PC. Then

lé6



on the DATA run (of either WX of WH), enter CNTL-L
when prompted to load in the background map.

After the data are displayed, a CNTL-P prints
memory, which contains both the map and data.

EXAMPLE: See Figs. 2.8 - 2.10.

17
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Fig. 2.7. Grid domain for NGM plotting Routine II. Area inside
the heavy box is the default region.
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__ip ax ERL.REZ. yh.ngm.wxwh.setup.clist”
OUTFUT TYFE:
GRNAFHICS (GRFX) OR FRINTED(IFRNT) [DEFAULY I5 GRFX1

GREX a)

FROGRAM RUNNIMNG. .. ..

READY

EX X

OBSERVYATION HOUR (0O OR 12)
20

HAF RUN {1}

DATA RUN {2}

A

SUBE-DATA NRRAY BOUNDARIES
(I=0t TO S5, J=01 TO 52

I1 J1 12 J2

27 12 4% IO DEFAULT

Vb

1

SCALE FACTOR
(0.1 TO 1.9}
0.8 DEFAULT l))
FORECAST HOUR (00 & ... 48)
—» 1z
MOF TYFE:
MSL FRESS % 1000-S00MB THENSS (1}
FRECIF % 700MB RH 2y

CONTOUR MAF 1 FINISHED.
MOST LINE INCREMENTS 759 ON CONTOUR [016.00
HMOST SOUARES =79 ON CONTOUR 1416, 00

CONTOUR- MAF 2 FINISHED.

MOST LINE INCREMENTS 737 ON CONTOUR S3T0.00
MOST SRQUARES 37 ON CONTOUR 350,00
IT HAS BEEN A FLEASURE SERVING YOU. 1 HOFE YOU ENJOY YOUR L. FRAMES OF FR 99 QUTrUT.

0, ZRRORS DETECTED.
FLEASE ENTER COMMAND
GO/,

Figure 2.8. Examples of how to {a) run the clist to compile the
program and (b) run the subprogram WX to plot MSL pressure and
1000-500 mb thickness or l2-hour accumulated precipitation and 700

mb relative humidity, as shown in Fig. 2.9.
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mcz L2HGFEST: 11/28-1% i 2/Hoyk
[

PRECP aND FOOMZ FH——3
20 LIy ]

NGM forecast maps from subprogram WX:

{a) MSL pressure

{mb)

and 1000-500 mb thickness

pitation

00 GMT on November 28, 1988.

{m) and (b)

(in/100) and 700 mb relative humidity (%)

20

l2-hour accumulated preci-
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~3 EX M

ORGERVATION HOUR (00 OR 121
e A
HAF RUM (13
DATA AUN (2}
-1
SUR-DATA ARRAY BOUNDARIES
{[=01 TQ 52, J=0t 70 33
v a1 1z J2
7 12 4% 30 DEFARULT

5CALE FACTOR

(0.1 TO L.O) a)

0.8 DEFAULT

FORECAST HOUR (00 Q& ... 48)
12

LEVEL:

B5G 700 00 100 HE

0%8 094 090 084 Q7B SIGHA

by

—2 500
+ QBS=[1s28- O 12H FCSTe1(/28-121 »
COMTOUR HAF 1 FTNISHED.
AOST LINE INCRERENTS 756 ON CONTOUR T650.00
HOST SOUARES 37 OW CONTOUR T&00. 00
1T HAS BEEN & PLEASURE SERWING YOU. T KOPE YDU ENJDY YOUR 1., FRAMES OF FR BO OUTFUT.

9. ERRORS CETECTED.
PLEASE ENTER CORAAND

—» G0/,

B7G0

750

FEON

b)

T

850

Figure 2.10. (a) An example of how to run the subprogram WH to plot
heights and wind vectors. (b) NGM forecast map of 500 mb heights (m)
TSSSSOO mb wind vectors, for 12 hours after 00 GMT on November 28,
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2.2 Medium Range Forecast (MRF) Model Plotting Program

DESCRIPTICN:

NOTES::

PROCEDURE:

EXAMPLE:

This program will plot and contour fields from the
global Medium Range Forecast (MRF) model on the
NAS 5000. The purpose of this once~daily run of
the MRF is to provide forecasts in the medium
range time scale of five to ten days. However,
forecast maps can be produced every twelve hours
out to ten days. Plots are on a cylindrical
projection and can be plotted on a PC screen using
a Tektronics emulator (see section 3) or output to
a Versatec printer.

The following fields are plotted:

Height (m) of chosen level
Temperature (K) of chosen level
Relative humidity (%) of chosen level

Map boundaries can be changed from the default
values (North America) by entering the lower left
longitude and latitude and the upper right longi-
tude and latitude, with reference to Figure 2.11.
Longitudes greater than 180° must be entered as
numbers from 180 to 360 going counterclockwise in
the Northern Hemisphere.

This program was developed by G.D. Rolph,

NOAA/ARL, Silver Spring, MD, and J. Alpert,
National Meteorological Center, Camp Springs, MD.

Using Smartcom or another communications package,
dial the NAS 2000 and logon.
E¥X 'ERL.R32.GR.CLIST(MRFPLTRT)'

See the example in Fig. 2.12 for the remaining
input.

Note: Plots are output to the FR80 TSO plot file
called MRFFR80 and begin on the second frame.

See Figs. 2.12 - 2.13.
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~» EX "ERL.RXZ.GR.CLIST{(MRFFLTRT) "
Cet=: 10-1: i
wunnn  MRF FLOTTING ROUTINE #%%us
G.D. ROLPH

NOAA
AIR RESOURCES LABE

SCREEN GUTPUT 1S SAVED IN FILE MRFPLTRT.JSINK
TEMPNAME ASSUMED AS MEMBERNAME

A 88 313 11 <] RIS It TR 2
YR, MTH, DAY FHR, LEVEL:
11’ 48  1000.

ENTER CHANGES OR <RETURNY» FOR DEFAULT
YR MG DY 7ZZ LLLL
- 12 830
88 11 a (2 830,
850,00 MB HGT FOR 12.0 HRS AFTER 88-11-08 00Z

DEFAULT COORDINATES COVER MOST OF NORTH AMERICA

DEFAULT: MINLON, HAXLDN MINLAT, MAXLAT
220, 32 15 70.

ENTER NEW CDDRDINATES DR RETURN FOR DEFAULT

MUST BE DIVISARLE BY 2.5

LLL. LLL. bL. LL.

—_—r
220, 320. 15. 70.
CONTOUR INTERVAL FOR GT IS :30.
~ ENTER NEW VALUE OR RETURN FOR DEFAULT
3 cC.
30.
TITLE; B30.00 MB HGT FOR 12.0 HRS AFTER 88-11-08 00Z
FINISHED PLOT NUMEBER 1
850.00 ME THF FOR 12.0 HRS AFTER B8B-11-08 00Z
CONTOUR INTERVAL FOR TMP IS : S.
EETER NEW VALUE OR RETURN FOR DEFAULT
— )
3.
TITLE: B850.00 MR TMF FOR 12.0 HRS AFTER B8-11-08 00Z
FINISHED PLOT NUMBER 2
B50.00 MB R H FOR 12.0 HRS AFTER B8B-11-08 00Z
CONTOUR INTERVAL FOR RH 1S5 25,
EETER NEW VALUE OR RETURN FOR DEFAULT
—- )
25,

: B830.00 MB R H FOR 12.0 HRS AFTER BB—-11-08 0027
INISHED FLOT NUMBER 3

FINISHED MRF FLOTS
FILE DUMMY NOT FREED, IS NOT ALLOCATED

TITLE
F

R L e S e T E e e R R
PLOTS HAVE BEEN PUT INTO $MGCOGR.MRFFRB8C AND MAY NOW
BHE DISPLAYED ONM PC WITH A TEKTRONICS EMULATOR OR ON

A VERSATEC PRINTER.

L R N O s S L L R e e e

READY

Figure 2.12. An example of how to plot MRF fields with changes
made to the forecast hour (12 hours) and level (850 mbj.
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Figure 2.13.

{b) temperatures

MRF MODEL

850.00 MB HGT FOR 12.0 HRS AFTER 88-11-08 00Z
MRF MODEL
~—]
' ""3‘"1;' i
] o L :
1 # H - i
i i
§ : TSk
850.00 MB TMP FOR 12.0 HRS AFTER 838—11-08 00Z

12-hour MRF forecasts of (a) 850 mb heights
from 00 GMT on WNovember 8,

(K},

25

1988.

a)

b)
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2.3 Programs for the Aviation (AVN) Run of the MRF Model

2.3.1 AVN plotting routine

DESCRIPTION:

NOTES:

PROCEDURE:
==

EXAMPLIE:

This program will plot and contour fields from the
Aviation (AVN) run of the global Medium Range
Forcast (MRF) model on the NAS 9000. The primary
purpose of the AVN is to provide a global forecast
for aviation interests as soon as possible after
the observations are reported (00 and 12 GMT).
Forecast maps may be plotted every six hours out
to 72 hours. Plots are on a polar stereographic
projection and can be plotted on a PC screen using
a Tektronics emulator (see section 5) or output to
a Versatec printer.

Maps are produced for the following:

Mean sea level pressure (mb)

Height (m) of chosen level

Temperature (K) of chosen level

Relative humidity (%) of chosen level
Vertical velocity (mb/s) of chosen level

Map boundaries can be changed from th default
values (North America) by entering the lower left
longitude and latitude and the upper right
longitude and latitude, with reference to Fig.
2.14. Longitudes greater than 180° must be
entered as numbers from 180 to 360 going
counterclockwise in the Northern Hemisphere.

This program was developed by G.D. Rolph,
NOAA/ARL, Silver Spring, MD

Using Smartcom or another communications package,
dial the NAS 9000 and logon.

EX 'ERL.R32.GR.CLIST(MRFAVN)

See the example in Fig. 2.15 for the remaining
input.

Note: Plots are output to the FR80 TS0 plot file
called AVNFR80 and begin on the second frame.

See Figs. 2.15 - 2.17.
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ingide the heavy box is the default region of the AVN plotting
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Figure 2.15.
made to the forecast hour

EX 'ERL.QI2.GR_CLIST(HRFAVH)'
Cry=: :0-::
Trrer MRE AVH PLOTTING ROUTIWE *****
G.D. ROLPR
HOAA
AR RESOURCES LAB

EWTER HRF AWM CYCLE KOUR TO ALLOCATE FiLES
(00 or 12)

22z

Q0

SCREEM OUTPUT IS SAVED IM FILE MRFAVN,ISIKE
TEMPNANE AGSUMED AS MEMBERMAME

rhmATe 89 59 z 2% 3 {{7p*anees

tmsrararasmannsrensess CROICE
LEVEL -- 1000 850 700 500 £ 300, zsu 200 150 100
eries cmmrrarens

FORECAST HOUR - - m,%,sg‘lgtgh;;‘ 2

sreacuamn

T LTIy

YR, MTK, DAY, CTC, FHR, LEVEL:
9" 2" 28" 0" o w00
ENTER CHANGES OR <RETURM> FOR DEFAULT
TR MO BT 22 22 LLLL

12 850

&e 2 28 [} 12 as0
CEFAULT COORDINATES COVER MOST OF WORTH AMERICA

(OWER LEFTLOM & LEFTLAT ~ UPPER RGHTLOM & RGHTLAY
240, 5. 3 50.

ENTER XEW COORDIMATES OR RETURN FOR DEFAULY
(0 TO 340 LOWGITUDE GOING COUNMTERCLOCKWISE)
SLLL. SLL. SLLL. SLL.

240. 5, 30. 50,

COMTOUR INTERVAL FOR HGT (% :50. M
ENTER WEW VALUE OR RETURN FOR DEFAULT
<c.

50.
TITLE: B50.00 M8  HGT  FOR 12.0 HRS AFTER 89-02-28 002
FIMISHED PLOT WUMBER 1

COMTOUR THTERVAL FOR THP 18 : 5, DEGC
ENTER NEW VALUE O RETURN FOR DEFAULT
cc.

5.
TITLE: B50.00 M8 THP  FOR 12.0 HRS AFTER 8¢-02-28 002
FINISHED PLOT HUMBER 2

COMTOUR INTERVAL FOR RM 18 :25. X
ENTER WEW VALUE OR RETUAN FOR DEFAULT
CC.

25.
TITLE: 850.00 M8 R H  FOR 12.0 HRS AFTER 89-02-28 00z
FINISHED PLOT WUMBER 3

CONTOUR INTERVAL FOR ¥ VEL 1§ :0.001 MB/S
EWTER WEW VALUE OR RETURW FOR DEFALLT
c.crc

.00
TITLE: 85000 MB ¥ VEL FOR 12.0 NRS AFTER 6%-02-28 00Z
FINfSHED PLOT NUMBER 4

CONTOUR [NTERVAL FOR MSL PRS 15 : 4. M8
EWTER ®EW VALUE OR RETURN FOR DEFAULT
cC.

{12 hours)

28

TLE: HSL PRES FOR 12.0 HRS AFTER B9-02-28 00%
FINISHED PLOT WUMBER S

---> SELECT A WIND PLOTTING ROUTINE <---
1 VIND VECTORS (SLOW ON P.C.)
2.  STREAMLIMES (MORE CPU TIME)
3. COMTOURS OF U AKO ¥V (BEST FOR P.C.)

1
TITLE: 450,00 MB U GRD FOR 12.0 HRS AFTER 89-02-28 002
FINISKED PLOT WUMBER &

TITLE: 850,00 MBE VvV GRD FOR 12.0 HRS AFTER 89-D2-28 007
FINISHED PLOT HUMBER T

FIMISHED MRF PLOTS
FILE DUMMY WOT FREED, [5 HOT ALLOCATED

L T R T

PLOTS HAVE BEEM PUT 1NTO SHGCOCR,AVNERED AND MAY WOU
BE DISPLAYED OH PC WITH A TEKTROWICS EMULATOR OR oM
A ‘v"EﬂSATEC PRINTER.

ARy a Lk

READY

An example of how to plot AVN fields with changes
and level (850 mb).



MRF{AVN} MODEL

a)

B50.00 MB HGT FOR 12.0 HRS AFTER 88—-02-2B 00Z
CMTRG PP IZ00 TP TRIND | GMIRR OFBORL 6 BLON  Maiz R

MRF(AVN) MODEL

B50.00 MB V¥V GRD FOR 12.0 HRS AFTER 89—02—3%2
Hlote D=y

Figure 2.16. 12-hour AVN forecasts of 850 mb (a) heights (m) and
{b) wind vectors, from 00 GMT on February 28, 1989.
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b)

.. - L}
500.00 WE [P QR 0 HRE Al B BU-00—28 007
Oefmun rraM Ioioo ™wm . CRNTILA INTEMS, o } - - ) Tine= NWT.R

Figure 2.17. 12-hour AVN Northern Hemispheric forecasts of
500 mb (a) heights (m) and (b) temperatures (K), from 00 GMT on
February 28, 1989. Map boundaries chosen were LLON=235., LLAT=-20.

RLON=55., and RLAT=-20.
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2.3.2 WATOX AVN plotting routine

DESCRIPTION:

NOTES:

PROCEDURE:

EXAMPLE:

This program will plot and contour fields from the
Aviation (AVN) run of the Medium Range Forecast
(MRF) model on the NAS 9000. This version of the
AVN plotting routine is similar to the original
version in section 2.3.1, except the fields and
default map boundaries were originally designed
for use during the Western Atlantic Ocean
Experiment (WATOX) (Galloway and Whelpdale, 1387).
Plots can be output to a PC screen using a
Tektronics emulator (see section 5) or output to a
Versatec printer.

The program is set up for six plots:

(1) 850 mb heights (m)
(2) 850 mb relative humidity (%)
(3) 700 mb heights (m)
(4) 700 mb relative humidity (%)
(53) 500 mb heights (m)
(6). MSL pressure (mb)

It covers the western Atlantic Ocean region by
default. The fields can be changed for other
applications; however, the program will need to be
recompiled.

This program was developed by G.D. Rolph,
NOAA/ARL, Silver Spring, MD.

Using Smartcom or another communicatiocons package,
dial the NAS 9000 and logon.

EX 'ERL.R32.GR.CLIST(AVNWTX)'

See the example in Fig. 2.18 for the remaining
input.

Note: Plots are output to the FRB0 TS0 plot
file called AVNFR80 and begin on the second frame.

See Figs. 2.18 - 2.19.
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Figure 2.18.

EX ’ERL R‘Z GR CLIST(AVNNTX)
C

xEERd  AVN WATOX FLOTTING ROUTINE %%
G.D. ROUFPH
NOAA
ATR RESOURCES LAB

-ENTER HRTZ?VN CYCLE HOUR TO ALLOCATE FILES

{00 OR
i
o1}

SCREEN OUTFUT IS SAVED IN FILE AVNWTX,JSINK

TEMPNAME ASSUMED AS HEMEERNQHE
R 88 31 11 a8 A 14BOsnwws#

HE RN A RN TR E CHOICES #9350 05095 30 3 30 5 3 3 333

FORECAST HOUR —- Q0 12 24 36 4B &0 72
e R R R R A g R e S RS Y SR R T T St 2

YR, MTH, DAY, CYC, FHR-
gs’ 11’ 8’ Q

ENTER CHANGES OR (RETURN> FOR DEFAULT
YR MO DY ZZ 12

a8 11 8 o] ©
DEFAULT CGORDINATES COVER WATOX BB REGION

LOWER LEFTLGN 23 LEFTLQT -~ UPFER RGHT%DN & RGHLLAT

2465, -

ENTER NEW COORDINATES DR RETURN FOR DEFAULT
(O TO 240 LONGETUDE GOING COUNTERCLOCKWISE)
SLLL. SLL. SLLL. SLL.

2465, 11. S. 25.
DEFAULT LAT/LON SPACING IS5 10
ENTER SPACING OR RETURN FOR DEFAULT.
G
20
20

CONTOUR INTERVAL FOR HET 30,
ENTER NEW VYALUE OR RETURN FOR DEFAULT

0.
TITLE: 850.00 MB HGT ANALYSIS VALID AT 8B-11-08 002
FINISHED FLOT NUMBER 1

CONTOUR INTERVAL FOR RH 15 :25. %
ENTER NEW VALUE OR RETURN FOR DEFAULT

25.
TITLE: B50,00 MB R ANALYSIS VALID AT B8B8-1i1-0A COZ
FINISHED PLOT NUHBER 2
CONTOUR INTERVAL FOR HGT IS :30. M

ENTER NEW VYALUE DR RETURN FOR DEFQULT

0.
TITLE: 700.00 MR HGT ANALYSIS VALID AT 88-11-0B QOIZ
FINISHED PLAT NUMBER X

CONTOUR INTERVAL FOR RH IS :=25. %
ENTER NEW YALUE OR RETURN FOR DEFAULT
[

25.
TITLE: 700.00 ME R H ANALYSIS VALID AT B8-11-08 07
FINISHED PLOT NUMBER 4

CONTOUR INTERVAL FOR HG 1S i}
EETER NEW VALUE DR RETURN FDR DEFAULT

An example of how to plot AVN flelds over the

1988 region using default values.
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—
30,
TITLE: 500,00 MB HGT ANALYSIS VALID AT BB-11-0B CO2
FINISHED FLOT NUMBER S

CONTOUR INTERVAL FOR MSL PRS IS ME
ENTER NEW VALUE OR RETURN FOR DEFQULT

TITLE' MSL PRES ANALYSIS VALID AT BB-11-08B 001
FINISHED PLOT NUMBER &

FINISHED MRF PLOTS

AT A6 I Ih M M MM B kBt A

PLOTS HAVE BEEN FUT INTO $MGCOGR.AVNEXF AND MAY NOW
BE DISPLAYED ON PC WITH A TEKTRONICS EMULATOR OR ON

A VERSATEC FPRINTER.
R R e I e S e L

READY

Figure 2.18. Continued.
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MRF(AVN) MODEL

850.00 MB HGT ANALYSIS VALID AT 88-11-08 00Z

MRF{AVN) MODEL

N ' i
: 99,1 5 100,

850.00 MBE© R H ANALYSIS VALID AT 88-11-08 00Z

Figure 2.19.
humidity (%),
region.

a)

b)

Analyses of 850 mb (a) heights (m), and (b) relative
at 00 GMT on November 8, 1988 over the WATOX 1988
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2.4

DESCRIPTION:

NOTES:

PROCEDURE:

==

EXAMPLE:

Model Output Statistics (MOS) Program

This program will print the twice-daily Model
output Statistics (MOS), which are available on
the NAS 9000. The user selects the time (00 GMT
or 12 GMT) of the output and a three-letter ID for
the station desired.

This program was developed by the NOAA National
Weather Service Techniques Development Laboratory,

Silver Spring, MD (see Carter and Dallavalle,
1985, for a complete bikliography on MOS).

Using Smartcom or another comunicatilions package,
logon to the NAS 9000.

EX 'ERL.R32.GR.CLIST (MOSXX)'
{where XX = 00 or 12)

ENTER STATION XXX ; ENTER STOP OR XXX TC END
PROGRAM.

Enter three—-letter ID of station desired. The
data will be listed.

See Fig. 2.20.
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—>3> EX *ERL.R32.GR.CLIST(MOS12)'
ENTER STATION XXX  ENTER STOP OR XXX TO END PROGRAM

—3 0CA
DATE OF FORECAST 1S TUE FE8 2B 1989 EARLY GUIDANCE
WASHINGTON, DC
VALID TIHE
ELEMENT  UNITS 00z 06z 12z 18z 00z 067z 12z 18z 00z
(--TONIGHT - - )( - TOMORROW-)(-THRW NGHT-){--NEXT DAY--)
TEMP M/M  DEG F 20 47 29 45
TEMP DEG F 44 40 37 36 34 31 38 44 46 39 36 34 32 3% 3B
DEW PT DEG F 28 28 27 26 24 22 22 20 19 18 19 21 21 21 23
POP(12)  PERCENT 0 3 8 28
POP(6) PERCENT 1 0 1 1 0o 10 17 27
POF(P) PERCENT 80 8% 96 95 96 89 &4 56 20
POZR(P)  PERCENT 1 1 1 0 D 1 7 6 9
PREC TYP  CATEGORY 2 2 2 2 2 2 2 2 3
R SHR(L}  PERCENT 22 46 27 18
DRZL(L)  PERCENY 72 10 0 8
RAIN(L)  PERCENT 6 44 87 74
TSTM PERCEN", 4 0 0 0
SVR T(T)  PERCENT 1 a 0
apPF CATEGORY 1 1 1
CLOUDS CATEGORY 4 2 2 1 2 2 2 4 4
08 VIS CATEGORY 1 1 1 ] 1 1 1
WIND D/S DEG MPH 3412 3111 3112 3014 3407 0306 0805 1406 1207
CIG CATEGORY 5 3 é 6 6 & &
VIS CATEGORY & & é & & é &
SNOW AMT  CATEGORY 0
DATE OF FORECAST IS TUE FEB 28 1989 EARLY GUIDANCE

WASHINGTON, DC

_TONIGHT...CLOUDY THIS EVENING, BECOMING MOSTLY CLEAR AFTER MIDNIGHT.
LOW NEAR 30. LIGHT NORTHWEST WINDS.

.WEDNESDAY ANO WEDNESDAY NIGHT...PARTLY CLOUDY, HIGH IN THE UPPER
40S, LOW IN THE UPPER 205. WINDS 5 TD 15 MPH,

.THURSDAY., ,BECOMING CLOUDY WITH A CHANCE OF RAIN OR RAIN AND SNOW
MIXED. HIGH IN THE MID 40S. CHANCE OF PRECIPITATION 30 PERCENT.

—> X

READY

Figure 2.20. An example showing how to list the MOS forecast for
Washington, DC.
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3.

DESCRIPTION:

NOTES:

PROCEDURE:

3.

1

METEORQLOGICAL OBSERVATION PROGRAMS
Surface Weather Map (WXMAP) for the PC

This program will enable the user to download
surface weather data from the NAS 9000 to the PC
and plot it on one of five available base maps.
The user can choose one or all of the following
weather elements to plot:

Temperature Dew point
Visibility Wind direction
Wind speed Pressure
Weather Cloud coverage

This program requires downloading the current
surface data from the NAS 9000. The following
procedure assumes the user is using the Smartcom
communications package (other communications
packages should work with only minor modifica-
tions). Because of the 1200 baud transmission
rate on the NAS 9000, be conservative when
choosing a region; however, choosing a large
region allows plotting of smaller regional maps.
For example, downloading data for the entire
United States allows plotting of regional maps.

It is assumed that the user has the following
programs available to produce the maps on the PC.
These files are availakle upon request (see
Appendix) :

WXMAP.EXE EASTRNUS .BIN
WXMAPS.BAT SEASTUS.BIN
DATACONV.BAS MIDATLAN.BIN
ALLUS.BIN MDVAWV.BIN

Logon to the NAS 9000 using Smartcom.
TERM LINESIZE(132)

EX 'ERL.R32.GR.CLIST(SCRTCBS)!

ENTER POSITICNAL PARAMETER HOUR

Enter the hour in GMT time of observations
desired.
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* %

==
* %k

* %

AREA |

ULAT LLAT LILON RLON

1.

3.
4.
5.

Eastern U.S.
Mid-Atlantic States
Southeastern U.S.
United States

MD, VA and WVA

45.00,30.00,095.00,070.00
43.00,36.00,081.00,070.00
40.00,33.00,085.00,070.00
55.00,23.00,120.00,070.00
41.00,36.00,083.00,070.00

ENTER UPPER LATITUDE
Choose upper latitude

ENTER LOWER LATITUDE
Choose lower latitude

ENTER LEFT LONGITUDE
Choose left longitude

ENTER RIGHT LONGITUDE

(ULAT) from chart above.

(LLAT) from chart above.

{LLON) from chart above.

Choose right longitude (RLON) from chart above.

WMO STATIONS ONLY (Y/N}
Enter Y for WMO stations or N for all stations.

READY

The program will create TSO data sets OBS.DATA and

HRLY.OBS.
LIST OBS.DATA NONUM

Press Smartcom F4 key

{Do NOT hit return!!!)

to download data.

Data will scroll across screen until finished.

READY

Press Smartcom Fl key

to end data transmission.

OBS (if file already exists enter E to erase old

copy) .
READY

LOGOFF

Get out of Smartcom and intec DOS.

The batch file WXMAPS.

BAT may have to be modified

for the specific PC directory structure.

WXMAPS <RETURN>
Data will scroll.

ENTER THE MONTH, DAY,
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==> Enter the month, day, and time.

* % ENTER MAP TYPE?

==> Choose map background from the list displayed.

* % DO YOU WANT ONLY WMO STATIONS?

==> Enter Y for WMO stations only; otherwise enter N.
* % ENTER WEATHER TYPE

== Enter weather element from the list displayed.
Map will print out and program may be repeated.

EXAMPLE: See Fig. 3.1 for an example of input on the NAS
9000 and a plot on a PC printer.
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—3 TERM LIMESIZE(132)
READGY

—3 €Y "ERL.R3I2._GR.CLIST{SORTOES) '
ENTER FOSITIONAL FARNAME TER HOUR -

- 1S |

CURKENT TIHE (5 1l:496:16 On 12719788 ..,
HOURLY COFIE€D a)
HAF BOUNDARTES
ARE A WLAT  LLAT LM KLON

I. EASTERN U.S A5, 00 S0,00 099,00 070,00
= MID-ATLANTIC STATES 43,00 Sé6.90 061,00 070,70
3. SOUTHEASTERN U.S. A0, R IT000 0B85 00 Q7000
4, UNITED STATES 5,00 23000 120,50 QTS 00
S. MO, VA AND WYA A0 TE, D DB, (70,00
ENTER UFFER LATITUDRE (XX._XX}

—» 55.09
ENTER LOWER LATITUDE (XX.XX)

—~% 23,00
ENTER LEFT LONGITUGE (XXX, XX)

o N P
ENTER RIGHT LONGITUDE (X£Xx.XX)

- D70 060
WA STATIONS OMLY (Y/RD

- Y

SGRT COMPLETE.....SFC DATA SAVED [N DBS.DATA

READY

LiST OBS.DATA MNONUM

OBS. DATA o . oo

AEE ALLENTOWN- BETHLEHEM Fa 72517 0118 N4, 39 WOFS. 26 1453 0 18 15.
230 157/ 218

.00
&3, 00~
an, G
F. e
22,00+
4100
. 00
Fr.00s
349,50~
7. 00
. o2 *Hor .
a3 ‘:I»ﬁ . -
- " teua o AT
i : a3 v i =oU . Ty
a1 Ta 0Pt
. iy -
- KN (=93 - T lwar
3. oo ren Crn - ELH r -
= N L P S T - A -t
. LIv - R R 4 e Ay
a5 3 Foa .
. 33 N R
34.00+ . B ot i
. 3 w4
- . - AT, aiad
- .1 Ay ar
A4z 5
3 39 a4y
“3
Erl (4 - Lo .
a3 ':IIE +0 e .
32. G0~ L
i1
oy
AT, w vy
Te. 00~ ad +3
. wag
G v a2
a8 T "W 1az
i 13 3
. Oy L hd
31 by
momiTH LT3 bav 1w vis 15 I TErOE QA TUSE

Figure 3.1. (a) An example showing how to access surface
mgteorological data on the NAS 9000 for downloading to the PC for
plotting. (b) A surface weather map pleotted on the PC for 15 GMT
on December 19, 1988,
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3.2 Upper-Air Observations and Skew-T, Log P Diagrams

DESCRIPTION:

NOTES:

PROCEDURE:
==
==">

* %
==">

This program will access upper—-alr observations
and produce skew-T, log P (skew-T) plots if
desired. Data for current diagnostic skew-T plots
are obtained from an NMC disk file, converted to
"NAMER-WINDTEMP" format (Fig. 3.2), and then may
be plotted or used for other purposes. The
skew-Ts are plotted using the FR80 plotting
package on the NAS 9000 and can be output to the
PC screen using a Tektronics emulator (see section
5) or to a Versatec printer.

Skew-T plotting requires several submits to the
NAS 9000, which can be time consuming. First,
diagnostic upper-air data are extracted from an
NMC disk file, converted to "Y"NAMER-WINDTEMP"
format, and stored on a TSO data set. Second,
data for chosen stations and times are extracted
from the TSO data set and stored in another TSSO
data set, SNDING.DATA, for use by the plotting
program or for providing the user with a tabular
listing of the data. Finally, skew-Ts may be
plotted. Note that the data extend only to 500 mb
because of NAMER-WINDTEMP restrictions; however,
the user has a choice of two skew-T background
charts {(up to 100 mb or 400 mb). The plotting
program code was provided by J. Harris,
NOAA/ERL/ARL/GMCC, Boulder, CO.

Logon to the NAS 9000.
EX 'ERL.R32.GR.ADP2WT.CRE8.CLIST'

TODAY (SUN=1l...5AT=7)
Enter the day number.

NUMBER OF DAYS BACK TO START (YESTERDAY=1...)
If getting most recent sounding data type a 1.

NUMBER OF DAYS
If getting most recent sounding data type a 2.

The program will submit job EGRADP. Please wait
until the job has successfully ended.

The TSO temporary data set STADAT will be created.

EX 'ERL.R32Z2.GR.ADP2WT.G.CLIST'
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The program will put upper-air data from the TSO
temporary data set STADAT into NAMER-WINDTEMP
format.

The TSO temporary data set STADAT is deleted and
SKEWT.WT is created.

==> EX 'ERL.R32.GR.SKEWT.CLIST!

* % ENTER THE NUMBER OF STATIONS FOR SKEWTS (##)

==> Enter the two-digit number of stations.

* % ENTER THE STATION ID, DAY, AND HOUR (IDIDI DDHH)

== Enter this data for each station wanted.

The program submits job EGRWTDMP. Wait until the
job finishes before continuing.

The program creates TSO temporary data set
SKEWT.STATID, which contains informaticn on the
stations desired. The program also puts
NAMER-WINDTEMP data for the stations specified
into the TSO temporary data set SNDING.DATA (Fig.
3.3).

If no skew-T plot is desired, the data may be read
from SNDING.DATA. Otherwise choose one of the
following programs for plotting skew-Ts:

(1) For a skew-T extending from 100 to 1050 mb
type:

==2> EX 'ERL.R32.GR.SKEWT.G.CLIST!

(2) For a skew-T extending from 400 to 1050 mb
type:

==> EX "ERL.R32.GR.SKEWT4.G.CLIST'
The program submits a job to plot skew-Ts.

1. submits job EGRSKEWT
2. submits job EGRSKWTA4

The TSO temporary plot file called FR80 is
created. The plots will start on the first frame.
Go to the Tektronics emulator section (section 5)
to plot the skew-T con the PC screen.

EXAMPLE: See Figs. 3.2 - 3.5.
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DATA ORGANIZATION FOR EACH OBSERVATION TIME
TIME REC (FOR WINDS)

TIME

DATA FORMAT

TIME REC: YEAR

12

STA REC: BLOCK

STATICN

5
WIND REC:
I4
TEMP REC:

[4

Figure 3.2.

sounding listed in Fig.

WIND HGT
(M, MSL)

TEMPERATURE
AGT (M,

STA REC (STATION 1)
WIND REC (HEIGHT 1)
WIND REC (HEIGHT 2)
ETC.

STA REC (STATION 2)
WIND REC (HEIGHT 1)
WIND REC (HEIGHT 2)
ETC.

ETC.

REC (FOR TEMPERATURES)

STA REC (STATION 1)
TEMP REC (HEIGHT
TEMP REC (HEIGHT
ETC.

STA REC (STATION 2}
TEMP REC (HEIGHT
TEMP REC (HEIGHT
ETC.

1)

ETC.

MONTH DAY  HOUR

[2 12 [2

LONGITUDE
(DEG*100)
[6

LATITUDE
{DEG*100)
[5

WIND DIRECTION
{DEG)
[4

PRESSURE
(MB)
14

MSL)

3.3.

43

iy
2}

NUMBER OF
REPORTS

[4

STATION HGT

MET FIELDS

[2< 1
2

NUMBER OF
LEVELS
[3

NUMBER OF
RECORDS
[5

WINDS
TEMPS

(M,M5L)
[4

WIND SPEED
(M/5*10)
[5

DEWPOINT
{DEG K*10)
5

TEMPERATURE
(DEG K*10)
(5

NAMER-WINDTEMP data organization and format of the



4

Figure 3.3

ARR

v

X

’

An

EX ‘ERL.A32,.GR.ADPZWT.CREB.CLIST"
IUDQY (SUN=1} SAT=7)

OF DAYS BACK TO START -

NUMBER (YESTERDAY=1

1
NUMBER OF DAYS
2

00150 ADPUPAUO,0EDY,0FDY 00 06,12,18,16,
00150 ADPUPANO.02,0FDY, 00,064 12 18,10,
gobgg ADPUPAOO | 02.02,00,04, 12,158,140, ',
A
JOB EGRADP (J0OB01344) SUBMITTED
ENTRY (A) $MGCOGR.CREB.JCL DELETED
CREG.JCL SUBMITTED
WAIT FOR NOTIFY BEFORE EXECUTING ADP2WT.G.CLIST

{1 TO 9)

READY
IAT&108 JOB EGRADFP 1344 ENDED, COMP CODE = ZERO
EX ’ERL.R32.GR.ADP2N+.G.CLIST'
BB 517 @
BB S17 O 94 14848 1
88 S17 0 94 1175 2
a8 517 &
88 317 & Q [RI|
BB S17 & 0O a2
B8 S1712
BB 51712 110 1721 1
88 51712 10& 1367 2
B8 S1718
88 51710 ? 115 1
88 51718 3 49 2
B8 518 ¢
BB 518 ¢ %4 15318 |
88 518 ¢ 96 1224 2
898 518 &
B8 18 & Q O 1
B2 518 4 0 02
ENTRY (A) #FMGCOGR. TEMF. TEMFS DELETED
ENTRY (A) #MGCOGR.TEMF.WINDS DELETED
ENTRY (A} FMGCOGR.STADAT DELETED
READY
EX 'ERL.R3IZ.GR.SHKEWT.CLIST"
ETTER THE NUMBER OF STATIONS FOR SKEWTS (##)
J
ENTER THE STATION ID, DAY, AND HOUR (IDIDI DDHH}
72407 1B0OO
JOBE EGRWTDMF (JOEG1414) SUBMITTED
READY
LIST SNDING.DATA NONUM
SNDING.DATA
B8 S1B ¢ 9& (53B 1
72403 3897 7746 835 19
85 S50 =1
Sl
108
154
123
77
44
41
41
46
164
5S4
56
82
77
82
87
12
; 2010 185
BB S18 0 96 1224 2
77403 ZBS7 77446 8% 14
g5 1000 2892 2872
8BS 1000 2892 2ZB72
942 2870 2853
948 2BB&  2B36
50 2848 2778
Bse 2048 2778
779 2792 2781
757 2778 2740
Foo 2732 2724
&98 2729 2721
548 28699 2691
&1B 2657 2597
SO0 2591 2580
SO0 2591 2580
EX 'ERL.R32.6GR.SKEWTA4.G.CLIST’
JOE EGRSKWT4 (JORO1S78) SUEMEITTED

example showing how to plot a skew-T,

and list the sounding data.
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Figure 3.4. Skew-T, log P diagram extending from 1050 mb to 100 mb
for Wallops Island, VA, at 00 GMT on November 2, 1988.
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Figure 3.5. Skew-T, log P diagram extending from 1050 mb to 400
mb for wWallops Island, VA, at 00 GMT on November 2, 1988.
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4.1

DESCRIPTION:

NOTES:

PROCEDURE?Y
==

4. TRAJECTORY PROGRAMS

Branching Atmospheric Trajectory (BAT) Model

The Branching Atmospheric Trajectory (BAT) model
(Heffter, 1983) can be used to produce Lagrangian
trajectories on the NAS 9000. The three-layer
model produces forward or backward trajectories
that branch due to vertical wind shear at day and
night transition periods. The BAT model has been
modified here in the following ways:

(1) BAT is run only in the backward mode.

(2) An option is provided to have trajectories
start simultaneously in all model layers.

(3) An option is provided to constrain a
trajectory to a layer {(no branching).

These changes and options have been used success-
fully in the past for acid precipitation studies
(Artz et al., 1988). For additional details on
the BAT model 1n general, refer to Heffter (1983).

The Job Control Language (JCL) must be modified to
input the location of receptor, ending time,
period of model run, tape number, date, map
boundaries, etc. Forward and backward
meteorological tapes from 1975 through 1987 are
currently available from the National Climatic
Data Center in Asheville, NC (Heffter, 1983).

COPY 'ERL.R32,GR.BBAT.JCL' BBAT.JCL
QED BBAT.JCL

change...

line 90 - to BRBRAT.SRCOPS for standard backward
BAT.

- to BBAT.SRCOPSM for multiple starting
layers over the receptor.

line 120 - to BAT.MOD.NONE if standard backward

BAT is wanted or if using SRCOPSM when
no confining of the layers is wanted.
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==
==">
==
==
step A==>
EXAMPLE:

- to BAT.MOD.CLYR1 for constraining the
trajectory to a layer or layers.

lines 230-266

and 300-315 - modify these DD statements
depending on the data pericd of
interest.

line 320 - backward-in-time meteorclogical tape
number.

line 350 ~ latitude and longitude of receptor.

line 360 - ending day, month, year (i.e. start
for back trajectory).

line 370 -~ number of days to run trajectories.

line 380 - toplat, bottmlat, leftlon, rightlon for
the map boundary chosen by the user.

line 400 - ending GMT for trajectory on maps; must
be a multiple of 3.

SAVE
END

QED 'ERL.R32.GR.BAT.MOD.CLYR1' if this was chosen
as an option above; otherwise go to step A.

Change the following lines in reference to the
constrained layer chosen:

ILT(1)=#### where #### 1s top of the layer
ILB(l)=#### where #### is bottom of the layer
ILT (2)=#### where #### is top of the layer
ILB(2)=### where ####4 is bottom of the layer,
SUB BBAT.JCL

See Figs. 4.1 - 4.2,
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"ERL.R3Z.GR.BBEAT.JCL

QOO0 //EGRBEBATL JOH (MGCOOOIWGNAOI 2R, GRAMX?) \ROLFH , REGION=1500K , TIME=3

QOQ20 //.

QU030 /e ERL.K32.GR.BAT.JCL (BACKWARD)

00040 /%

0Q050 //«FORMAT PR,DDNAME=,DEST=L0OCAL ,CARRIAGE=8

000460 //w

a0070 /7 EXEC PGM=IEBUPDTE

QO0BO //SYSPRINT DD SYSOUT=A

00090 //SYSUTI DD DSN=ERL.RK3I2.GR.BBAT.SRCOFS,DISP=SHR
00100 //S5YSUTZ2 DD DSN=L&SDS,UNIT=SYSDA,SPACE=(TRK, (20,101},
Qollo /7 DCB= (RECFM=FB ,LRECL=80 ,BLKSIZE=800) ,DISF=(NEW,PASS)
0020 //5YSIN DD DSN=ERL.RJX2.GR.BAT.MOD.NONE ,DISP=SHR
Q0130 /+

00140 //COMFL EXEC WNFORVCL,

00150 7/ PARM. FORT="NOSQOURCE ,NOSRCFLG *,

Q0160 s/ PARM. LKED="(LET,LIST,MAF} "~

Q0165 //FORT.SYSPRINT DD DUMMY
00170 //FORT.SYSIN DD DSN=&%&5DS,DISP=(0LD,PASS)

oOLBO /%
QOLF0 //WTTAFE FROC
QU200 //G0O EXEC PGM=#+.(COMFL.LKED.SYSLMOD,COND=(8,LT?

00210 //FTOSFOQL1 DD DDNAME=SYSIN
00220 //FTO&LFOOI DD SYSOUT=A

a)

00230 //FTI0FCO1 DD DSN=NAMER.WINDTEMF.&MOYR1 ,UNIT=T&250,VOL=5ER=&S,

Q0240 [/ LABEL={(&F1,SL,,IN) ,DISP=(0LD,PASS)

Q250 /7 DD DSN=NAMER.WINDTEMP.&MOYRZ ,UNIT=T4&250,VOL=SER=,S,
QO2L0 1/ LABEL=(&F2,SL,,IN) ,DISP=(QLD,FASS}

DO263 1/ DD DSN=NAMER.WINDTEMF.&%MOYRI ,UNIT=T4250,VOL=SER=%5,
00266 £/ LABEL=(%F3,SL,,IN) ,DISP=(QLD,PASS)

Q0270 /7, FEND

00280 /s«

Q0290 s/ EXEC WTTAPE,

OO3I00 s/ MOYR1=DECB3 ,F1=1,

DOILO s/ MOYR2Z=NOVB3I ,F2=2,

Q0313 // MOYR3=0CTB3I,F3=3,

QO3I20 s/ S=EOBO3?

QQIF0 /=

Q00340 //GA.SYSIN DD #
0035¢ 45.2 078B.8
00ZT60 31 12 B3

QO370 091

O03IBO 55 40 090 045
GOZIF0 00

DO4Q0 21

Q0410 //

READY

"ERL.R3Z.GR.BAT.MOD.CLYR!Y "
./ CHANGE
C+#CONSTANT LAYER FOR ACID RAIN RUNS
ILT(1)=1800
ILE{1)=1200
ILT(2Z)=1B00
ILB(2)=1200
200 IF{1.EW(.1) RETURN
READY

Figure 4.1. Listings of (a) the main BBAT JCL and
that will constrain the trajectories to a layer.
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DESCRIPTION:

NOTES:

PROCEDURE :

EXAMPLE:

4.2 GAMBIT Models

There are currently three versions of GAMBIT,
NOAA's gridded atmospheric trajectory model
(Harris and Bodhaine, 1983). The first version
produces backward isobaric trajectories for the
Northern Hemisphere using NMC's U and V wind
components analyzed on a 65 x 65 Northern
Hemispheric grid. Trajectories can be computed for
up to four standard pressure levels at a time.
Figure 4.3 shows a GAMBIT] trajectory originating
in Boston, MA. A complete description of this
version of GAMBIT was presented by Harris (1982)
and Bodhaine and Harris (1982).

The second version, which is similar to the first,
produces forward or backward isobaric trajectories
for the entire globe using analyzed U and V wind
components from a 2.5° global grid. The program
can be run in three modes: (1) Northern Hemisphere
only, (2) Southern Hemisphere only, or (3) both
hemispheres.

The third version, the most recent of the GAMBIT
models, produces forward or backward isentropic
trajectories using the wind fields on surfaces of
constant potential temperature from either a

65 x 65 Northern Hemispheric grid or a 2.5° global
grid. Because of the limitations of computer
memory and costs, the model produces kinematic
trajectories rather than dynamic isentropic
trajectories. A complete description of this
version can be found in Harris and Bodhaine (1983,
pp. 70-75). An example of an isentropic
trajectory originating in Bermuda is given in Fig.
4.4.

For further information, contact
NOAA/ERL/ARL/GMCC
325 Broadway
Boulder, CO 80303
Attn: Joyce Harris, R/E/AR4

Contact Joyce Harris (see NOTES) for information
on how to obtain these trajectories.

See Figs. 4.3 - 4.4,

51



g 00L N HN0Se K €KX 000171
731 1Y 98/1 /T — 10098
{MO0TL ‘NOG'2Y) SOL Ol SETHOIIEIVAL

*9g6T ‘T Axenuep
uo IWO 7T 3t ‘YW ‘uojsod ut burjeuthbrio Aiojzoel[erl oTIeqOST TIILWYD "¢°F 210bt1d

A 09 A 04 A 08

001
0z

L

52



IWD 00 (¥)
8l 68¥B &1 &
81 058 91 B
1 818 61 G
Gl 228 81 ¢
S1 8ig 61 ¢
b1 918 81 2
9T 828 81 1
b1 9B 671 0O
J R KA AVQ

Zzal
gl ¥o@ L1 9
61 098 S ¢
g1 S8 S1 #
o1 9¥8 91 €
Ll ebg 91 2
LT 1PB LT 0
S1 g9 681 0
5 EW WA AVA

Z 00

3e

*986T ‘ST Pung U0 IWO ZT (d) Pue

epnwiag ur burieulbrio satiolzosleay otrdoajusst £IIGWYD

M50 =6
72l 200°Y
99/G1/9 - 99108 (A0TSR 'NOY'EC JUdE OL STIYOLDArvylL

‘v 2aIub1g

53



4.3
DESCRIPTION:
NOTES:

(1)
(2)
(3}
(4)
(5)
(6)
(7)

Program for Operationmal Trajectories (POT)

POT is run on the NAS 9000 computer and produces
forecast trajectories from either of the two
latest runs of the Nested Grid Model (NGM) or the
Medium Range Forecast (MRF) model (Aviation run),
and analysis trajectories from either model during
the past 36 days.

For more details see Heffter and Stunder (1987).

MRF trajectories (Northern and Southern
Hemisphere) use data on mandatory pressure levels
only; however, trajectories may begin on any
pressure level (1000-100 mb).

NGM and Northern Hemisphere MRF forecast
trajectories may be three-dimensional (3-D).
(Must use SIZE(1500) at LOGON for MRF 3-D.)

Analysis trajectories cannoct be 3-D.

NGM forecast trajectories use data on mandatory,
sigma, and "significant" levels:

(a) Mandatory: 1000,950,850,700,500,400,300,
250,200,150,100 mb and .98 sigma.

(b) Sigma: .94, .90,. 84, .78
(c) Significant: 900,800,750,650,600,550 mb.

NGM analysis trajectories are available on
mandatory and sigma levels.

The printer should be set to 8 lines/inch. Output
is a mercator projection.

If the output map is downloaded to the PC (say,
using Smartcom F4 function key) a map background
may be merged with the following two-step process
(give downloaded POT file an .ASC extension):

(a} At the DOS prompt, to create a map
background:

enter PGRAPH (for PGRAPH.EXE)

enter (subdirectory and) filename for map

enter desired geographic regions (use cursor
control keys for editing)
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PRCCEDURE::

Step

Step

Step

1
==

==

* *
**
k&

==
* %
* ok

* %k
* %

==

* %k
* ke

enter rank (3 gives most detail)
enter desired map dot resolution
enter same lat/lon limits as in POT

(b) At the DOS prompt, to merge the trajectory
and map background:

enter MERGE (for MERGE.EXE}

enter .55

enter map background filename
enter POT filename

(both with subdirectory, if needed)
choose enhanced print if desired
1st 1line is line of longitudes

The programs PGRAPH.EXE and MERGE.EXE are part of
the Data Mapping Software developed by Roland
Draxler, NOAA/ARL, Silver Spring, MD (see
Appendix) .

Using Smartcom or another communication package,
dial the NAS 9000 and logon.

For S. Hemisphere forecast trajectory only:
SUB 'ERL.R32.JH.MRFS.CATVS.JCL!

After job runs, continue with:
EX 'ERL.R32.JH.MRFS.CRE8.CLIST'

OBSERVATION TIME
(00 OR 12)
7.7

Enter time

SAVED
JOB ... SUBMITTED
ENTRY ... DELETED

WAIT FOR NOTIFY BEFORE EXECUTING
ERL.R32.JH.MRFS.CLIST

After job runs, continue with Step 4.
For MRF Northern and Southern Hemisphere
analysis trajectories only:

EX 'ERL.R32.JH.<MRFAN | MRFAS>.CRE8.CLIST'

START DATE FOR FIRST DAY OF ANALYSIS FIELDS
(YEAR MONTH DAY (WITH LEADING ZEROS))
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* & YR MO DY

== Enter vear, month, date

* % DATE FOR FOLLOWING DAY

* % (YEAR MONTH DAY (WITH LEADING ZEROS))
* & YR MO DY

== Enter year, month, date

* % SAVED

* %k JOB ... SUBMITTED

* % ENTRY ... DELETED

* WAIT FOR NOTIFY BEFORE EXECUTING ERL.R32.JH.<MRFAN

MRFAS>.CLIST
After job runs, continue with Step 4.

Step 4
For all trajectories:

==> . EX 'ERL.R32.JH.< progname >.CLIST'
where <progname> is one of the following:

NGM.TRAJ (forecast)

MRFN (forecast, N. Hemisphere)
MRFS (forecast, S. Hemisphere)
NGMA (analysis)

MRFAN (analysis, N. Hemisphere)
MRFAS (analysis, S. Hemisphere)

See the examples in Fig. 4.5 - 4.7 for the
remaining input for NGMA, NGM.TRAJ and MRFN
programs. Input for the other programs are
similar.

NOTES: (1) Observation time is 00 or 12 GMT.

(2) Delay from observation time is time between
observation time and desired trajectory start
time.

(3) West longitude is positive, East is negative.

(4) A "diagnostic" trajectory may be plotted with a
forecast trajectory. The diagnostic trajectory
was generated by the "Analysis" run

(NGMA , MRFAN, MRFAS) .

(5) Sigmas are entered as sigma*100 (98, 90, etc.).
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EXAMPLES:

(&)

The following messages indicate why trajectories
are not obtained:

(a) LEVEL

(b) SOME

NEVER AVAILABLE
input level never available for given
input; check mandatory/significant
inputs

OR ALL FIELDS ARE NOT AVAILABLE

a requested field is missing from the
36-day archive, or a requested field is
not, at the time of the request,
available from the twice-daily
Production Suite

(c) TRAJECTORY RAN OFF GRID

ran off the NGM/LFM grid (NGM, NGMA)

(d) TRAJECTORY RAN OFF TOP OR BOTTOM LEVEL

See Figs.

3-D trajectory terminates at 200 and
1000 mb, or requested level is <100 mb
(if >1000 mb, requested, 1000 mb is
assumed)

4.5 - 4.8.
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Figure 4.7.
shown 1in Fig.
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5. TEKTRONICS EMULATOR PROGRAMS

DESCRIPTION: The following describes two Tektronics emulator
programs to plot NAS 9000 FR80 files on the PC.

PROGRAM 1 TEXKDMK

NOTES: The user must have the following PC programs which

were developed by Roland Draxler, NOAA/ARL, Silver
Spring, MD (see Appendix):

TEEKDMK. EXE
TEKDMK. CFG

Special function keys:

CNTL-B = BREAK
CNTL-C = CLEAR MEMORY
CNTL-G = AUTOPRINT
CNTL-K = CHANGE COLOR (EGA and VGA
monitors CONLY)
CNTL-L = LOAD INTO MEMORY
CNTL-P = ENHANCED PRINT SCREEN
CNTL-S = SAVE PLOT
CNTL-X = CHANGE VIEWPORT
PROCEDURE:
==> Cut the line to the NAS or logoff after running a
plotting program and creating a plot file.
==> TEXKDMK
* % TEKDMK - VERSION ......
** SELECT EMULATION: CGA, EGA, or VGA
* % ... .RETURN DEFAULTS TOC CGA
* & +++ . SELECT?
==> Choose monitor resoclution (CGA, EGA, VGA)
* % SET TEKTRONICS VIEWPCRT (RANGE: 1 - 1024)
* % ABCISSA MINIMUM?
* % 75
Note: The viewport may need to be changed from
default values for a particular plot.
== 75
* % ABCISSA MAXIMUM?
*x 800

== 800
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* % ORDINATE MINIMUM?

* % 150

==> 150

* % ORDINATE MAXIMUM?

* % 830

==> 830

* % SELECT SCREEN SCALING: (ABS)olute OR (REL)ative

* %k ....RETURN DEFAULTS TO RELATIVE

* % ...-SELECT?

==> <Return:>

* * MEMORY REDUCED: ...... TO v

* % PLEASE WAIT.....

* % SELECT COM PORT?

* % 1

* * DIAL PHONE WHEN READY...

==> ATDT 7365800 (area code 301 i1f needed)

* % CONNECT

==> <Return> Twice

* % ENTER SYSTEM 1ID

==> GRFLOGON

% * ENTER USERID

==> USER ID/PASSWORD RECONNECT (reconnect only if line
was cut)

* % READY

Note: The next step will plot the plot file on
the screen.

==> EX 'ERL.R32.GR.CLIST(S$PLOT)"
** ENTER POSITIONAL PARAMETER IN -
==> Enter name of your FR80 plot file.

* % PLEASE ENTER COMMAND
OPTION==> SK/1. (This skips the first frame, sometimes
you may not need this step.)
* % OK
OPTION==> MODE/COMIC or MODE/CINE (these determine the

orientation of the plot - experiment!!!l)
* % OK :
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OPTION==> RESCALE/N. (Changes the size of the plot. N can
be a number cther than the default value of 16384,
Smaller values make the plcot smaller.)

* %k OK
** PLEASE ENTER COMMAND
==> GO/N. (Where N is the number of frames to plot.)

When the first plot finishes, an arrow will app=sar
in the lower left corner. The plct can now be
printed with:

{1y Control-G for autoprint, which will print
all plots.

Note: also type Control-G to gquilb printing.

{2) Contrel-P for current picture only

==> When finished hit <Return>.
* & PLEASE ENTER COMMAND

==> GO/ . o

Bkl PLOTE DONE

* & READY

== LOGOFF

== CONTROL-BREAK

==> <Return>

(You will now be back to the DOS prompt.)
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PROGEAM 2 VTERM PLOTTING

NOTES: VTERM can be purchased from
Coefficient Systems Corp.
611 Broadway
New York, NY 10003

VTERM Feature:
Capture plot to PC file.

VTERM Function Keys:
CTRL-H to backspace
CTRL~-PrintScrn to toggle printer on/off
ALT-Break to send a break
ALT-T for READY prompt
ALT-C to capture plot
ALT-A to abort capture
shift-shift (simultaneously} to toggle to DOS

For scrolling follow this procedure:
ALT-B to signal beginning of buffer
ALT-V and use arrow keys/PageUp, etc.,
to scroll
ESC
ALT-B to end buffer
ALT-E to erase buffer

FILES NEEDED TO RUN VTERM...

VTERM. EXE VTERM. XFO
VTERM4 .SET VTERM. XFR
V4CONFIG.EXE PLOT-HP.CCM
PROCEDURE: Before logging on to the NAS 9000 do the
fellowing:

=-=> VTERM

==> <Return>

==> ATDT 7365800

When connected type:
==2> GRFLOGON

The rest is the same as PROGRAM 1 except that a
plot may be captured to a PC file according to the
following instructions:

When ready to plot the picture and before typing
the GO/. statement one can capture the picture to
the PC by doing the following:
Step 1
== GO/. (DO NOT press <Return>.)
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Pregs ALT-C

Give the filename to be saved on PC and DO NOT
Press <Return>!

Press ALT-C

When the plot is done press

ALT-A

<Return> _

Repeat starting at step 1 above until all plots
are finished.

SK/2.

GO/ .
<Return> .
PLOTS DONE.
LOGOFF
CNRL-Break

(You will now be back tc the DOS prompt.)

After logging off the NAS and getting out of
PROGRAM 2 (VTERM), . one can plot the graphics on
HP plotter by doing the following:

Type PLOT-HP filename.xXxXx
Follow the prompts for the PC being used.

The plot will then be sent to the plotter.
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APPENDIX

The following PC-based programs used in this report can be
obtained by sending three diskettes to the authors at

NOAA Alr Resources Laboratory
8060 13th Street, Rm. 92

Silver Spring, MD

Section 3.1

WXMAP.EXE
WXMAPS . BAT
DATACONV. BAS
ALLUS.BIN
EASTRNUS.BIN
SEASTUS . BIN
MIDATLAN.BIN
MDVAWY.BIN

20910

7

Section 4.3

PGRAPH.EXE
MERGE. EXE

NAMCIL.DAT
SAMCTIL.DAT
NAMBDY .DAT
SAMBDY.DAT
NAMPBY.DAT
EURCIL.DAT
EURBDY .DAT
ASABDY.DAT
AFRCIL.DAT
AFRBDY .DAT
ASACIL.DAT
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Section 5

TEKDMK. EXE
TERKDMK. CFG



