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REAL-TIME ENVIRONMENTAL APPLICATIONS AND DISPLAY SYSTEM (READY):
USER‘S GUIDE

Glenn D. Rolph
Roland R. Draxler
Jeffery T. McQueen

ABSTRACT. A user-friendly system of menus has been
developed for accessing and displaying meteorological
data and dispersion model products on the National
Oceanic and Atmospheric Administration’s Air Resources
Laboratory (ARL) computer system. These menus bring
together dispersion models, graphical display programs
and textual forecast programs generated over many years
at ARL -into a form that is easy to use by atmospheric

scientists. Access 1s made through an Internet
connection, and X-windows software is needed to display
the graphics. Descriptions of the menus and detailed

anstructions on the programs are given. A guest account
for outside users has been established on ARL‘s computers
for testing and evaluation. Further arrangements can be
made for more permanent access to READY.

1. INTRODUCTION

One of the functions of the Ailr Rescurces Laboratory (ARL) of
the Natiocnal Oceanic and Atmospheric Administration {NOAA) 1s to
provide meteorological services and related research to NCAA and to
other Federal agencies, in order to predict the consequences of
atmospheric releases of radioactivity and other potentially harmful
materials., For example, ARL personnel involved with the Department
of Energy’s (DOE) Atmosgspheric Studies in Complex Terrain {ASCOT)
program provide guidance for evaluation of terrain effects on
dispersion; DOE’s Hazardous Materials Release Facility, which ig
coupled with ARL‘s UF6 modeling program, provides dense gas
dispersicon data; ARL’s wvolcanic ash program provides critical
information on plume transport and dispersion to the aviation
industry; ARL‘’s involvement in the Kuwait oil fires provided real -
Lime application of ARL’s emergency responsgse capabilities; and ARL
Headguarters provides on-site support to the Operations Center of
the Nuclear Regulatory Commission (NRC)} during emergency exercises
and events occurring at its regulated facilities. In addition, ARL
ig a Regional Specialized Metecorcological Center (RSMC) for
transport and dispersion products through the World Metecrological
Organization (WMO) . ARL, along with the Atmospheric Environment
Service (AES) of Canada, the other RSMC for this region, will
provide meteorological guidance and dispersion predictions in the
event of an atmospheric release of radicactive or hazardous
materials crogsing international boundaries in North and Central
America.



ARL Headquarters in Silver Spring, MD, has a unigue working
arrangement with its partner organization, the National Centers for
Environmental Prediction {NCEP) , formerly the National
Meteorological Center (NMC), of the National Weather Service (NWS).
This arrangement allows ARL to access meteorological observations
and forecast model data normally too detailed for distributilon to
remote or non-NOAA users. This includes forecast model output with
higher spatial and temporal resolution as well as boundary lavyer
fields such as the surface fluxes of heat, momentum, and moisture.
With this working arrangement, ARL is able to acdcess the data as
soon as the meteorological forecast model completes its execution
at NMC.

The ARL transport and dispersion products are all produced in
our offices. The forecastsg, analysesg, and other data are
transmitted automatically from the NMC mainframe computer, located
in Suitland, MD, to a pair of IBM RS-6000 workstations at ARL via
a high-speed T1 connection, and are immediately available as input
to several display programs and transport and dispersion models.
All NCEP model data are converted to our own 1 byte packed format,
either before or after transmission from Suitland, to conserve
storage space and provide consistency between datasets.

In addition, the Regional Atmospheric Modeling System {RAMS)
mesoscale model 1s run operationally at ARL to produce a high-
resolution meteorological dataset. This dataset is used as a tool
for qualitative evaluation of more local meteorological conditions
or as 1lnput into a more quantitative transport and dispersion model
calculation. Currently RAMS is run daily over the Chesapeake Bay
and Nevada using 20 and 40 km grid cell spacing.

ARL also has installed a direct communications line between a
third IBM R3-6000 workstation 1in our office and the NWS
Telecommunications Gateway (NWSTG) computers. This connection
allows ARL to recelive all regularly transmitted textual and gridded
data from the Family of Services (F0OS) offered by NWS. These data
include observations and forecasts i1ssued by NWS. This line also
gives ARL the ability to transmit its own dispersion products over
the NWSTG.

A software system has been developed to pull together the
meteorological data and the modeling resources on our computer
system in a format that can be readily accessed by anyone in our
office in the event of an emergency. This system 1s known as the
Real-time Environmental Applications and Display sYstem (READY) .
READY is a UNIX shell-scripted series of menus that point the user
to a host of products available on the system, many of which were
developed at ARL over the last several vyears.

ARL has set up a guest account for a limited number of outside
users. These users can use the guide presented here to access all
products within READY, except for ARL emergency-response programs.
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The only other limitation on the use of READY by and outside user
is the user’s ability to display graphical output. If the user has
connected to our computer via Telnet, or if the user does not have
X-windows capability, then it will not be possible for the user to
see graphical plots. However, all textual output programs can be
run with any connection. READY has several conversion routines to
convert X-windows graphics into other formats, such as PostScript,
Graphic Interchange Format (GIF), Printer Control Language (PCL),
Hewlett Packard Graphics Language (HPGL), which the user may
download through READY and view with locally installed software.

Section 2 of this document describes how to access READY, and
Sec. 3 presents all the menu and submenu options of READY.
Appendix A defines acronyms used in the guide, and Appendix B lists
meteorological fields definitions used in several READY programs.

Information presented in bold brackets (i.e., [helpl) are
commands to be entered by the user in READY.

2. ACCESSING READY
2.1 Internet Connection

The primary connection method to READY is through the
Internet. Direct connection with a modem is possible. However
because of limited phone jacks on the ARL RS-6000 computer, this
connection 1s reserved for ARL computer administrators only. The
READY guest account Internet address is arlrisc.ssmc.noaa.gov
{dotted decimal address: 140.90.134.87).

To display graphics, assuming you have X-windows software

running, type the following UNIX command on your computer before
trying to log on to the guest account:

xhost +140.90.134.87

Next, you have the choice of using Telnet [tm] (text only) or
remote login [rlogin] to connect to the guest account, depending on
what is available locally to you. [rlogin] is the preferred method
when combined with X-windows, because this methed allows for
graphics to be displaved. You can enter the following commands:

tn arlrisc.ssmc.noaa.gov -1 guest
or

rlogin arlrisc.ssmc.noaa.gov -1 guest



where guest is the username on the RS-6000. Assuming the RS-6000
18 not undergoing maintenance, the computer will ask for a
password. The guest password 1s changed every so often for
gecurity reasons; therefore you should call the READY system
administrator at (301) 713-0295 ext. 134 for the current password.

2.2 After Connection i1s Established

Once you are connected READY will display the following
message :

Your terminal type has been detected to be: XXXXXXX

where XXXXXX i1s your Lerminal type. LIf you are using a computer
with X-windows capability and vour terminal type is not one of the
following, vyou should contact the READY system administrator to
have 1t added to the list of known terminal types, otherwise vyou
will not be able to see graphics.

aixterm
xterm

hpterm
iris-ansi-net
SUN-CMD

READY will then ask for the system hostname or number that you are
presently connected with:

Enter your host name or number:

and for vour display number. If you do not know the display number
enter a 0.

Enter your display number (0-9, usually 0):

READY will display an introductory screen (Fig. 1} and ask you
to enter your name, company, and volce phone number. You should
enter this information so contact can be made if problems develop
with the connection. You will then be asked if vou would like to
use the National Center for Atmospheric Research (NCAR) Graphic IDT
viewer to display graphical plots within READY (Fig. 2). The IDT
viewer allows you to leoop and zoom NCAR Craphic images when they
are displayed by READY, however is does reguire that another
program 1s run each time vou want to view an image and this can be
cumbersome. If the you do not have X-windows capability or do not
want to use IDT, reply with [n]l. At this point the main READY menu
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3. MATN MENU

After the initial leog-in screens, you will be presented with

a malin menu of 13 choices (Fig. 3).

1. help is for on-line help information about READY.

2. whatsnew is a listing of changes made to READY after this
report was written.

3. ldmwx provides you with access to NWS forecasts, warnings,
and observations received at ARL directly from NWS.

4, surface allows vyou to plot current (or past 24 hour)
surface weather, mainly within the United States and Canada.

5. gopher or mosaic will connect you to several universities
using special software to display weather 1images using X-
windows.

6. mdlplot gives you a choice of programs to display NCEP
meteorclogical products.

7. hurricane displays a map of the analysis and forecast
positions and a map of the strike probabilities of a hurricane
as i1ssued by the National Hurricane Center ({(NHC).

8. images presents another menu of graphical GIF images,



including satellite, radar, and other map analyses.

9. gempak allows access to the CGEneral Meteorology PAcKage
(GEMPAK, desJardins et al., 1991). GEMPAK is a sophilisticated
meteorological display and data manipulation package developed
at NASA and NOAA/NCEP.

10. trajdisp accesses transport and dispersion models
developed at ARL for determining recent and future transport
of atmospheric pecllutants.

11. emergency allows ARL emergency response personnel guick
access to special programs used during an emergency. Examples
include initiation of the RaMS (RAMS, Pielke et al., 1992)
mesoscale model over any location in the world, automatic data
archiving routines, and emergency message transfer.

12. utility presents another menu of display, print, £file
conversion, and file transfer programs.

13. Finally, the x menu choice allows vyou to exit cleanly
from READY. More detailed descriptions of each choice are
presented next in the following sections.

3.1 help

The help menu accesgsses current on-line READY help. The help
option on the main READY menu displays an overview of READY,
whereas the help option on a submenu provides more detailed
instructions on the use of products from that current submenu.
After you enter the [help] command, the help document will be
displayed as one page of text. You ¢an press the space bar to
continue to the next page, press [g] to quit the help, or press [h]
for paging options. On the last page of help, press [Enter] to
return to the previous menu.

3.2 whatsnew

The whatsnew option of the READY malin menu displays
information abocut changes made to READY since this document was
written. After vou enter the [whatsnew] command, READY will

display one page of text. You can press the gpace bar to continue
to the next page, press [q] to guit, or press [h] for paging
options. On the last page of whatsnew, presgs [Enter] to return to
the previous menu.



3.3 ldmwx

The ldmwx option on the READY main menu 1is a very powerful
tool for accessing the NWS suite of analysis, forecast and general
text information products. 1ldm (in ldmwx) stands for Local Data
Manager, which is a program available from Unidata (LDM, 1994) that
is used at ARL to process the NWS data. Figure 4 shows the ldmwx
submenu,

(i s Sl e e R L
03/24/95  14:34:32 GHT . :
LDHWX READY MENT

AIR RESOURCES LABORATORY

surface and upperair observations
forecasts

outlocks

discussions

sammaries

tropical bulletins and warnings
watches and warnings

- marine information

- airquality products

station climatic information
Canadian observations, forecasts, and discussions
NRC facility weather brief
miscellanecus informatiou

OO0 SN N L) B

[
W~ <
[ I B |

14 - statns of LDM/0S0 data retreival

15 -  NMS station identification infermation
16 - NWS (SO gateway gopher system
x — exit this memm

|Enter nusber: []

Figure 4. Submenu of the ldmwx'option of“the READY
main menu.

3.3.1 surface and upperair observations

This submenu choice presents another submenu of 14 surface and

upper-alr opticns {(Fig. Sy. Option [1] (surface airways & upper-
air observations) uses the GEMPAK software to list surface and
upper -air data from around the world. After vou enter a [1],

another submenu (not shown) 1is presented with three options
{besides the [x] for exit): [1] surface alrways observations, [2]
upper-air cbservations in text form, and [3] help.

If you enter a [1] {(surface airways observations), you will be
asked to enter a location for the surface observations. A [/l will
default to DCA (Washington, D). You can enter instead a three-
letter station TID; a two-letter state TD; a center latitude,
longitude, and radius; or lower left and upper right latitude and
longitude positions. Next READY will ask for the day of the data.
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Figure 5. Submenu of the surface and upperair

observations option of ldmwx.

At this time, only the current and previous day’s data are saved.
You can press [/] for today’'s data or enter yesterday’s day of the
month as a two-digit number. And finally, READY will ask for the
hour (s) in UTC of the data. You can enter a single hour (e.g.,
12), a range of hours (e.g., 12-18), or the word [all] for all of
the chosen day’s data. The computer will page the data requested,
an example of which 1s given in Fig. 6.

If you enter a [2] (upper-air observations in text form) from
the surface airways & upper-air observations submenu, you will be
asked for the location of the upper-air sounding. This 1s entered
in the same format as for surface observations: three-letter
station ID; two-letter state ID; a center latitude, longitude, and
radius; or a lower left and upper right latitude and longitude. IE
you enter a [/], the program will default to IAD (Dulles, VA). As
wilith surface data, only today’'s and vesterday’'s data are stored.
If you enter a [/]., the program will default to today‘s data.
Upper -alr observations are normally taken twice a day, at 00 and 12°
UTC, and the data are usually avallable within 1 to 2 hours after
the observation time. You will be prompted to enter one of these
two times (00 or 12} . A [/] will default to the most recent time.
An example of the upper-air data for IAD is presented in Fig. 7.
The following abbreviations and units are applied: PRES - pressure
{mb) ; TMPF - temperature {'F); DWPF - dewpcint temperature ('F);
HGHT - height (m}; DRCT - wind direction {deg); SPED - wind speed
{m/s) . '



S _ — -
I : ]
1 &
é Surface weather observations For deca on day:24 / hour(s):all UTC [
X i
| NOTE: A # deuotes an ASOS station (cloud info only to 12000 ft) :
HOUR ID VISB WTHR PRES TEMP DEW WIND WIND STAB CLD CLD KRELY 6-HR SNOW :
PNT DRCT SPED CLAS CVR HGT HOKD RAIN COVR :
UTe mi mb F F deg. kt PG 10s 100sFT % in/6h in
0 DCa 12.0 1004 48 33 340 11 D 10 8 55 i
|1 bea 12.0 1006 48 33 310 14 D 10 40 55 [
2 DCA 12.0 1006 48 33 330 16 D 10 40 55
3 DCA 12.0 1007 47 33 320 14 D 10 44 5% |
4 DCA 12.0 1007 46 33 320 14 D 10 48 &0
il 5 Dca 12.0 1007 46 33 330 14 D 10 45 &0 |
6 DCA 12.0 1008 46 32 320 16 D 10 50 57 |
| 7 Dpca12.0 1008 45 32 350 13 D 10 55 6D
i1 8 Dpea12.0 1008 45 30 320 13 D 10 55 55
g 9 DCA 15.0 1008 43 2§ 310 14 D 3 55 55
il 10 DCA 15.0 1008 42 26 320 13 D 0 CLEAR 52
if 11 DCA 15.0 1009 41 27 330 15 D 0 CLEAR 57
il 12 DCA 15.0 1010 41 2% 320 14 D 0 CLEAR 59
it 13 DCA 20.0 1010 43 28 310 16 D (0 CLEAR 55
14 DCA 20.0 1010 46 28 310 15 D Q0 CLEAR 49 |
U S

Figure 6. Exampfgrof sur face data listing for DCA
(Washington, DC).

E T i = ;.M Tiﬁ’i
| ‘
{| SNPARM = PRES;TMPF;DWPF; HGHT; DRCT;SPED ?
i| STNPRM = LIFT i
il STID = 1AD STNK = 72403  TIME = 950324/1200
|| SLAT = 38.97  SLON= -77.45 SELV= 85,0
STIM = 1200
LIFT =  12.74 1
I
PRES THPF ~ DWPF  HGHT DRCT  SPED i
1000.00  37.76  23.36  85.00 310.00 4.00 !
992.00  38.48  24.08 149.78 312.93  7.52 |
972.96  36.44  23.53 305.00 320.00  16.00

936.62 32.42 22.45 610.00 325,00 16.00
925,00 31.10 22.10  710.00 325.00 15.00
901.61 29.82 16.54 914,00 340.00 15.00
886.00 28.%4 12.74 1053.19 344.54 14.55
867.60 26.21 10.92 1219.00 350.00 14.00

3
i
/
|
%
]
5|
i
7
:
g
]
&
]

| 850,00 23.54  5.14 1381.00 355.00  13.00
| 834.63 21,06 7.5 1524.00 355.00  14.00
| 819.00 18.50  5.90 1672.1§ 355.00  14.49
| 81500 19.22 -5.98 1710.37 355.00  14.61
i 0 803.00 22.82  -5.98 1826.58 355.00  14.99
B

Figuie 7."Example of"upper-air data listing for TAD

{Dulles, VA).
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Finally, if you enter a [3] (help) from the submenu help
information from GEMPAK will be displayed. This help includes more
information about abbreviaticns and units.

The other submenu options listed in fig. 5 display surface and

radar information in text form for specific reglons of the United
States and for other areas of the world.

3.3.2 forecasts

The submenu of the forecasts option of ldmwx (Fig. 8) presents

local and specialized forecasts, most of which are self
explanatory. In most menu options, the user is requested to enter
a three-letter forecast office ID, or two-letter state ID, for the
particular area of interest. The user can type [list]l at the
prompt for a station ID to view IDs of offices with current
forecasts. The only menu option with a submenu is [12] (Forecast
model output). This submenu {(not shown) includes five submenu
options for accessing NCEP Model Output Statistics (MOS) for
selected cities. Submenu [1] (NCEP forecast model production

discussion) gives a summary of current model run progress at NCEP,
numbers [2]-[4] give MOS products for selected cities from the
Nested Grid Model (NGM), Aviation run of the Medium Range Forecast
(MRF) model {AVN), and MRF models, respectively, and number [5]
glves extratropical sterm surge forecasts for selected U.3. East
Coast locations.

05/21/95  18:32:27 GHT
il syt e e r e ety
FORECASTS . LDKWX . WENT

Fhkih ik Ak h R Ao itk ik

Short-term forecasts

State weather forecasts

Hetropolitan weather forecasts

Baltimore & Washington DU enhanced Fforecast and outlook
Coded cities foreeasts

ZTone weather Forecasts

Travelers forecasts for selected U.8. cities

6 to 10 day weather omtlook for [.5.

Recreational forecasts & ski reports ]
Alaska forecasts f
UV Index Forecasts |
Forecast model output (HOS, etc.)
National holiday forecast

[
[—-R- s W R S R

-
LAV I

X exit forecasts menu

TS = ys

o
v
3
#
#q
L
s
e
A
2
£
5|
|
&
N
i

jEnter program nuaber: [If

; D——

e — e




3.3.3 outlooks

The outlooks submenu (Fig. 9) of ldmwx provides convective
outlooks for the next 2 days, areas of excessive rainfall and
flooding potential, water supply, and, when available, severe-
weather public information statements. You can type [list] for a
list of three-letter forecast IDs.

3.3.4 discussions

The discussions submenu (Fig. 10) of ldmwx provides regional,

state, and local discussions, and hemispheric long-range NWS
forecast discussions. Alaskan forecast discussions are also
available.

3.2.5 summaries

The summaries submenu (Fig. 11) of ldmwx provides NWS
state, national, and worldwide weather summaries, and river and
flood summaries. Menu option number [3] will bring up another
submenu (not shown) of areas of the world where temperature and
precipltation summaries are available.

09/22/95 13:08:07 GNT
Ao AR R T R e A A A A e A A

OUTLOOKS # LDKWX % MENT

AR A AT A e A e R R A R e

R

Convective cutlook...day 1

Convective outlook,..day 2

Excessive rainfall potential outlook
Flood potential outlock

Water sopply outlook

Public severe weather outlook

(2L G B - FUN S T

exit outlooks menau

fal

%ﬂ

Enter programs noeber: D

Figure 9. Submenu of the outlooks option of ldmwx.
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DISCUSSIONS * LDHHWX * HENU

NO OO N O A BT

—_—
-

12

x

10/04/95  15:11:13 GHT i

SR R AR A R R TR R R Rk
AR A AR R AT e R R R R R A

NCEP 48 hr prognostic discussion for the U,S.
State weather discussion

Special QPF discussion

Heavy snowfall discussion

Quantitative precipitation forecast discussion
Extended forecast discussion

Hemigpheric forecast discussion

SELS local mesoscale discussion

SELS regional mesoscale discussion

Prognostic discussion of 6 — 10 day ontlook
90 day outlook discussion for the U.S.

Alaska forecast discussion

exit discussions menu

i

H

Enter program nuuber:[j

Flgure 10
1dmwx.

bubmenu of the dlscu3516ns optlon of

e —— gy ot ——

e e

SUMMARIES ® LDHWX % MENU

i
2
3
4
5
3
7
8
9
0
1

X

10/04/95 15:12:07 GMT
ARk Ak kA S Roh kA

Ik AR A R AT A R TR

Hational weather sumeary

Alaskan weather summary

Worldwide temperature and precipitatioun suwmaries
Selected cities weather summary & forecasts

State weather summaries & forecasts

State temperature and precipitatiou tables (twice daily)
Regional weather summaries

National flood summary

River summary

NCEP satellite derived summary for North Atlantic
NCEP satellite derived summary for Pacific

exit summaries menu

Enter program unmber: D

e e e Pt e iy e e .

Flgure 11,

Submenu of the summaries Optlon of ldmwx.
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3.3.6 tropical bulletins and warnings

The tropical bulletins and warnings submenu {(Fig. 12) of ldmwx
accesses National Hurricane Center (NHC) products, including
outlooks, discussions, watches, and warnings of tropical activity
primarily within the Atlantic Ocean and Gulf of Mexico.
Information on a particular storm may be contained in several
bulletins, and therefore you should check all pertinent menu
options. Tropical storm and local hurricane statements [8] and
post storm hurricane reports [9] options require the three-letter
ID of the issuing NWS office as discussed for other products in
Sec. 3.3.

3.3.7 watches and warnings

The watches and warnings submenu {Fig. 13) of ldmwx accesses
severe weather products 1ssued by local NWS offices and the
National Severe Storms Forecast Center (NSSFC), which include
gsevere thunderstorms, floods, tornadoes, wintér storms, wind, and
fog. Some menu opticns require the three-letter ID of the issuing
NWS office as discussed for other products 1in Sec. 3.3. Menu
option [1] will ask for a three-letter forecast office ID and then
search for the last issued (since 00 UTC) watch and warning for
that office.

3.3.8 marine information

The marine information submenu (not shown) of ldmwx provides
information on [1] Coast Guard weather repcrts, [2] coastal flood
statements, [3] special marine warnings for coastal waters, [4]
AVN-based extratropical storm surge forecasts for selected U.S.
East Coast locations, [5] river, stream, and preciplitation
information, [6] offshore waters forecasts, [7] nearshore waters
forecasts, [8] bay/coastal marine forecasts, and [9] marine weather
statements.

3.3.% air quality products

The air quality products submenu (not shown) of ldmwx presents
a list of WWS air guality bulletins, such as [1] air stagnation
numerical data and [2] narratives, [3] daily dispersion outlooks,
[4] air stagnation advisories, [5] special dispersion statements,
[6] smoke management weather information near forest fires, and [7]
alr gquality index statements from selected cities.

14
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§
10/04/95 15:15:25 GHMT |

FRA AR AR AR AR AR A A AR R seh f

TROPICAL * LDMWX * MENU i
AR A AR AR AR AR e |

I

Tropical Atlantic & Caribbean weather ontlook

Marine tropical cyclone advisories for the Atlantic Ocean
Public tropical cyclone advisories for the Atlantic Oceam
Tropical cyclone forecast pogitions for the Atlantic Ocean
Hurricane/Tropical Storm strike probabilities

Atlantic tropical cyclone npdate (as regnired)

Special tropical disturbance statement (as required)
Tropical storm and hurricane local statement |
Post storm hurricane reports

East Coast storm surge forecast

Aircraft Reconnaissance Messages

Monthly susmary of North Atlantic & Caribbesn activity
Satellite tropical disturbance suumsries for Atlantic/Carrib.
Satellite tropical weather discussion for Atlantic Ocean <32N
Satellite Interpretation Message for the Caribbean

NCEP Tropical Desk Meszage

exit tropical menn

e e e e

Pn bk e bk b e
OOV R W NS e S NG G0 ] 0N T R G DD e

S

Enter program number: D

A e

Figure 12. Submenu of the tréplcal ulletins and
warnings option of ldmwx.

I;%? A e i PEAE i % xxg--_ii;EZ;
10/04/95 15:16:55 GHT
FIRR AR hk Ak SR AR Ak R R AR
WARNINGS * LDMWX * MENU

% AR IR AR AR AR SRk kiR Ak

1 Search For all watches and warnings for a 3-letter ID

2 Current watches and warnings

3. Severe thunderstorm/tornado watch status report

4 Severe thunderstorm/tornado watch or watch cancellation

5 Tornado warnings

6 Flash flood watches/warnings
i 7 Flood warnings
i 2 Flood statements

9 Severe thunderstorm/high wind warnings

10 Storm reports

11 Severe thonderstorm/tornado watch areal outline

12 Severe weather statement

13 Special weather statement

14 Winter weather advisories/watches/warnings

15 Non-precipitation warnings (wind, fog, etc)

16 List of severe weather from NSSFC & storm summaries from NCEP

17 Monthly tornado summary

x exit warnings menu

. S e i '

of the watches and warnings

option of ldmwx.
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3.3.10 station climatic information

The station climatic information submenu {(not shown) of ldmwx
lists climatic information avallable from the NWS, including [11]
monthly and [2] daily climatic reports, [3] monthly mean climatic
data, [4] weekly weather and climate reports, [5] weekly climate
summaries, [6]1 miscellaneous climatic data and [7] record reports.
Some menu options reguire the three-letter TD of the issuing NWS
office as discussed for other products in Sec 2.3.

3.3.11 Canadian observations, forecasts, and discussions
The Canadian observations, forecasts, and discussions submenu

{Fig. 14} of ldmwx accesses several informative discussions and
forecasts on current weather forecasts issued by the (AES) .

09/22/95 14:39:16 GMT

:: TR AR ke Ak kAR ok E
§ CANADA * LDMKWYX % MENU

i FR AR AR Ak A A A

Heather synopsis For Canada

Public forecasts for Canada

Canadian Urban Forecasts

Forecast Summary for Canada

Marine Forecasts for Canada

Ultraviolet (Uv) Indices for selected cities
Extended forecasts for Canada

Forecast discussion

00~ O\ L) B

T

exit canada menu

b

|Enter program number: D
i i

T

FigﬁfEWEZTN Submenu of—Ehe Canadian observatidﬁé:
forecasts, and discussions option of 1ldmwx.

3.3.12 NRC facility weather brief

The NRC facility weather brief option of 1dmwx ig unigque in
that 1t automatically provides surface data, forecasts, watches
and warnings, and MOS for the immediate area surrounding an NRC
licensed facility, or other ARL emergency operations location, by
typing only a four-letter abbreviation. You can type [list] to
list plant abbreviations.
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3.3.13 miscellaneous information

This miscellaneous information submenu {(not shown) of ldmwx
lists miscellaneous notices, messages, and bulletins. The submenu
may c¢hange often as new products are added to or deleted from
READY .

3.3.14 status of LDM/0OSO data retrieval

This status of LDM/0OS0O data retrieval option of ldmwx will
display the date and time of the last processed FOS message as 1t
was received via the NWS Office of Systems Operations {0S0) Global
Telecommunications Gateway {GTS) and processed at ARL using the
LDM. At times the data stream can be interrupted for wvarious
reasons, causing a loss of data. If vou do not find the product
you are searching for, or if you find only old data, you can use
this option to see if data collection has been interrupted.

3.3.15 NWS station identification information
This NWS station identification information submenu (Fig. 15)

of ldmwx allows vow to search for station IDs. Many combinations
are given to help find the information needed.

[ 09/22/95 15:08:02 GMT

| S Lk

i STATION ID * LDMWX & MENU
i By B e P

Find NWS Forecast Office ID based on 2-letter state ID
Find j~letter surface station ID based on:

-

PRI P S

4 2-letter state ID

3 city name i
I 4 5 number WMG code s
! 5 Find surface station information based on 3-Ietter ID i
k Find synoptic smrface station ID based on: :
I 6 2-letter state & 2-letter country code
| 7 2-letter country code |
i 8 5 number WMO code i
; Find upper—air station ID based on: !
i 2 2-letter state & 2-Jetter country code

10 2-letter country code ;

11 5 number WMO code i
i X exit statid menu :

i{Enver_program mamber: [T~ R
Figure 15. Submenu of the NWS station identification
information option of ldmwx.
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3.3.16 NWS 080 gateway gopher system

This option of ldmwx connects you to the NWS 0SC gopher
server, which contains information related to meteorolegical data
and its communication. It does net contain current metecrological
observations or forecasts. It is maintained by NWSTG at the
Systems Operations Center in Silver Spring, MD.

This server accesses information not yet published in standard
source  documents such as NWS manuals, WMO manuals, or
announcements. It is not a replacement for these documents, and
the material provided will be removed after updates to standard
reference deocuments have been issued.

3.4 surface

The submenu (Fig. 16} of the surface option of the READY mailn
menu lists programs primarily to plot surface observations, mostly
in the United States and Canada, using standard station model
plots. You can alsc print a text list of surface observations to
the screen or te a file. You have the choice of location and
parameter (s) to display.

it |
i 03/24/95  19:40:4% GKT [

| (.

| I | |

| SURFACE | READY | HENU |

| | AIR RESOURCES LABORATORY f I
i ] | |
il |
il PROGRAM NAKE PROGRAM DESCRIPTION .
if | EEm—— |
il |
il help Help on surface menu |
il sFewxplt Plots surface observations on a map or lists them |
i/ to the screen or to a file |
Hl nrewxpl t Plots surface observations sround NRC Facilities |
Hl on a map or lists them to the screen or to a file |
i nrcinfo Lists information on NRC Facilities {
il iaeainfo Lists information on international nuclear plants |
ql utility Utility programs (Print, Fax, Tektronix, etc.} |
il |
il X exit to main menu |
il I
il |
' Enter program name: ﬂ

e e — -

Figﬂfe 16. Submenu of the surface optidﬁ;of the
READY main menu.
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3.4.1 sfewxplt

The sfewxplt program of surface will plot surface weather maps
of the past 24 hours, primarily in the United States and Canada

A. The first prompt in sfeowxplt is for what dataset to use.
Enter {[1] to choose an hour from the last 24 hours of on-line
data, then enter an hour (UTC) or a [/] for the most recent
hour . If the data chosen are unavailable, or older than 24
hours, you can choose number [2] {(HDS backup surface data) as
an alternative. ARL sometimes has research surface datasets
available. These are viewed by choosing [3] or [4].

B. The next prompt is for your choice of map area. You can
choose a state [1]-[48], region or country [49]1-[60]1, or a
central latitude and longitude and radius of the area desired
[61]. If you have run config previously from any of the
utility submenus (see Sec. 3.12.10) and have set up a default
configuration, you will be given those defaults, and the
program will not ask for the location.

C. Next is your choice of plotting the data on a graphical
map [0} or as text [1].

D. If yvou choose text, [1] in step C, READY will ask for your
choice of writing to the screen [0] or to a file [1] called
SFCOB.DAT for file transfer. If you choose maps, {0] in Step
C, READY will ask you to choose between displaying the full
station model plot or individual elements.

E. If YOU choose individual elements in step D, the next
prompt will ask if you want to plot three-letter station IDs
on the map.

F. When finished plotting maps, chocse [0] from the menu to
display the maps and exit the program.

An example sfewxplt for Maryland i1s shown in Fig. 17.

3.4.2 nrewxplt

The nrewxplt program of surface will plot surface weather maps
of the past 24 hours around NRC licensed nuclear power plants and
fuel facilities. Tf you have already specified a plant location
using the config from any of the utility submenus (see Sec.
3.12.10), the program will use it; however, the latitude and
longitude have to be exactly the same as the ARL defined latitude
and longitude found in nreinfo (see Sec. 3.4.3).

A. The first prompt in nrcwxplt is for your choice of nuclear
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Figure 17. Surface plot for Maryland using the sfcwxplt
program.

power plant. You can choose from a list of four-letter site
IDs by typing [list].

B. The next prompt is to c¢hoose the meteorclogical dataset to
use. Enter [1] to choose an hour from the last 24 hours of
on-line data, then enter an hour or a [/] for the most recent
hour. If these data are unavailable, or older than 24 hours,
you can choose number [2] (HDS backup surface data) as an
alternative. ARL sometimes has research surface datasets
avallable. You can view these by chcoogsing [3] or [4].

C. Next 1s your choice of plotting the data on a graphical
map [0] or as text [1].

D. If you choose text [1] in step C, READY will ask for the
vour <¢hoice of writing to the screen [0] or to a file [1]
called SFCOB.DAT for file transfer. If you choose maps [0] in
step C, READY will ask vou to choose between displaying the
full station model plot or individual elements.

E. If vou choose individual elements in step D, the next

prompt will ask 1f you want to plot three-letter station IDs
on the map as well.
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F. READY will ask if vyvou want another plot to be generated.
If not, type [n], and the plot vou requested will be displayed

An example nrcwxplt for Calvert Cliffs nuclear fac111ty in
Calvert, MD, is shown 1in Fig.18.

Calvert Cliffs ) MO

STATION MODELS ON MAR 27 AT 127

NOAA {ARL)

Figure 18. Surface weather plot for Calvert Cliffs
nuclear plant using nreowxplt., Mileage rings are
from the center: 190, 25, and 50 miles.

3.4.3 nrcinfo

The nreinfo program of surface will list information for each
NRC licensed facility. Information includes the site ID, state,
latitude and longitude, time zone, elevation, and nearest NWS
office. After vou enter [nrcinfol, the document will display one
page at a time. You can press the space bar to continue to the
next page, press [gl to quit, or press (hl for further paging
options.
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3.4.4 jaeainfo

The iaeainfeo program of surface will list information on
worldwide nuclear power stations, as listed by the International
Atomic Energy Agency (TAEA). Infermation includes country ID,
latitude and longitude, and name. After entering [iaeainfo], the
document will display one page at a time. You can press the space
bar to continue to the next page, press [g] to quit, or press [h]
for further paging options.

3.5 gopher or mosaic

Gopher and mosalc are public domain programs that, in the case
of READY, allow the user to connect to Internet computer systems,
such ag universities and government agencies, to retrieve radar
maps, weather maps, and satellite and -other images. You must have
X-windows available to use this gopher or mosaic option from the
READY main menu.

3.5.1 gopher

The gopher submenu (Fig. 19) of gopher or mosaic lists
universities and government agencieg that supply weather-related
images, such as surface and upper-air maps, model output forecasts,
and satellite images. X11 windows software 1ig required to view the
images. However, the images can be transferred using File Transfer
Protocols (FTP) {see any of the utility submenus) and viewed with
locally availlable software.

3.5.2 mosaic

The mosaic submenu (Fig. 20} of gopher or mosgsaic lists
universities and government agencies with weather-related images.
Mosaic allows access to many graphical weather images including
surface and upper-air maps, model output forecasts, and satellite
images. X11 windows software is required to view the images.
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03/27/%5 16:23:36 GMT

e —

| GOPHER READY HENT
i AIR RESOURCES LABORATORY

i help Help on gopher

f gnoaa Connect to gopher at NOAA

¢ gnodc Comnect to gopher at NODC

gpurdue Comnect to gopher at Pardeue U. {excellent)

gpurdue? Comnect to gopher at Pardue U. (backup)

gbrockp Connect to gopher at SUNY Brockport

gwiscon Connect to gopher at U. of Wisconsin

gillini Connect to gopher at U. of Illineis

gwyomin Connect to gopher at U, of Wyoming {good meteograms)
glyndon Connect to gopher at iyndon State College

gflorida Connect to gopher at Florida State University
gpennsta Connect to gopher at Penn State University

galabama Connect to gopher at U. of Alabama

gepix Connect to Emergency Preparedness Information Exchange
gabrfc Arkancas-Red Basin RFC For hourly NEXRAD images
gohio Connect to gopher at Ohio State University

X exit gopher menu

------ T ———— S e R ]

Flgure 19 bubmenu of the gopher: optlon“of;gopher or
mosaic.

S vl--w#; e z\--W-':-— v‘-'\-‘rt] d

?I 03/27/55  16:27:46 GAT ! !
| :
| HOSAIC READY MENT - b
1 AIR RESOURCES LABORATORY 1 é
i [
i help Help on mosaic P
% | weathernet Connect to server for menu oF weather related servers | i
%l hotlist Connect to server for menu of many great Hosaic serversl|
il mnoaa Connect to mosaic at NOAA (.
al mnhe Comnect to wosaic at NOAA/Nat. Hurricame Center 1 ]
il mncde Connect to mosaic at NOAA/NCDC |
il mngdc Connect to mesaic at NOAA/NGDC .
i} resdin Connect to mosaic at NOAA/ESDIN (]
i | mer]l Connect to wmosaic at NOAA/ERL [
i millini Connect to mosaic at U. of Illinois (execllent) 1
it mpurduoe Congect to mosaic at Purdue U. (excellent) i
l ! mnichig Connect to wosaic at Michigan State U, ]
il wflorida Connect to mosaic at Florida Institute of Technology | @
il mncarolina Connect to mosaic at North Carolina State University | ?
al wmlyndon Connect to mosaic at Lyndon State lollege [
Ql mvolc Connect to mosaic at Michigan Tech Univ. (volcances) it
i x exit mosaic menn ]
i‘ | i
{{Enter proian name: 11

‘Figure 20. Submenu ot fhe mosélc OpthHVOf gopher or
mosaic.
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3.6 mdlplot

The submenu (Fig. 21) of the mdlplot option of the READY main
menu lists programs avallable to display maps, time-serlies, and
vertical profiles of gridded analysis and forecast data.

O e e R S S LS . ope 1Bt — - T
‘|’ il e = i R e T Eierm ==-"vi'q_-'=.=+r
! :‘
i I 10/11/95 12:41:10 GKT [
if! b
|l wpLPLOT READY NENU I
} | ATR RESOURCES LARORATORY P
i 03
il PROGRAM NAME PROGRAM DESCRIPTION i §
Hl — — | &
i I
il help . Help on mdlplot menu [
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Figure 21. Submenu of the mdiplot option of the
READY main menu.

3.6.1 arlplot

arlplot is a mapping preogram from mdlplot, written at ARL
using NCAR Graphics, to plot gridded meteorological fields from
NCEP on a map chosen by the user. To run the program, type
[arlplot] at the mdlplot submenu prompt. Note: any defaults in
arlplot can be chosen by typing a [/] at the prompt.

A. The first prompt in arlplot.is for vyour choice of which
meteorological databkase (or HY-SPLIT concentration file [14]
if it is available) to query. You can enter [18] for
information on any of the databases. The default is [1], the
ETATO48, which 1s the Eta model 48 hour forecast dataset.

B, The next prompt is for the title to be plotted at the top
of each plot. The title can be up to 50 characters. Above
the input line is a marker showing the 50 character positions.
This is helpful for centering the title between the twe arrow
heads,
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C. The next prompt is for your choice of one of the following
display areas {note that certain display areas may not be
applicable for a particular database):

1. Plot entire grid area.

2. Bnter central X,Y position and radius: Allows you to
specify a central locaticen {latitude/longitude [LAT/LONT
or X,Y grid leccation) and radius {degrees latitude or
grid units).

3. Define lower left and upper right positions: Allows
vyou to enter the lower left corner and upper right corner
(LAT,LON) positions of a box, defining the area and the
grid orientation desired (LON). This option can be
tricky as you must take into account the curvature of the
polar-stereographic projection defined by the data.

4.~ United States.
5.7 Eastern United States.
6.7 Western United States.

7. Default HY-SPLIT area: This option is shown only if
HY-SPLIT is run f{although any of the other optilons can be
chosen for displayving a HY-SPLIT map). Tt will take the
origin of the HY-SPLIT source and a variable number of
degrees of latitude radius, depending on the distance
covered by the plume.

D. The next prompt, which may or may not appear, 1is the x/y
scale of the output map. Choosing [0] (default}) will cause
the x axis to be longer by one-third than the vy axis.
Chooging [1] will force a square box (x=v).

E. The next prompt is for your choice of latitude/longitude
line intervals to be plotted on the map. Note that
latitude/longitude numbers are not plotted on the map because
NCAR Graphics does not support them.

F. The next prompt is for your cholce of meteoroclogical field.
This menu will wvary for each database, because different
fields are availlable for each database. Four-letter notation
is used to define the available fields (see Appendix B for
additicnal infermation).

G. For surface fields, the next prompt is for your choice of
time (MM DD HH). For upper-level fields, the prompt is for
the height of the level to plot (LL). For meteorological
data, the prompt is for the wvalid time (either analysis oz
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forecast), whereas for HY-SPLIT concentration the time 1s the
beginning of the averaging periocd. The forecast hour (HH) can
be typed with month {MM) and day {(DD) set to zero, 1f this is
mere convenient.

H. The next prompt is for your choice of the display'type:

1. line contours: Plots simple color line contours, where
the contour interval has been set in the FLDFILE.CFG file
(see Sec. 3.6.2). For HY-SPLIT concentration files,
contours are on a log scale and concentration numbers are
plotted as follows: 213 = 2.0E-13.

2. color £fill: Plots ceolor-filled line contours,
where the contour interval has been set in the

FLDFILE.CFG file (see Sec. 3.6.2}). For HY-SPLIT
concentration files, contours are on a log scale. (Note:
these plots can be displayed only with X11 windows
software.)

3. gray shading: Plots gray-shaded line contours, where
the contour interval has been set in the FLDFILE.CFG file
(see Sec. 3.6.2}). For HY-SPLIT concentration files,
contours are on a log scale.

4. grid point values of meteorological data: Plots
numerical values of meteorclogical data at each grid
point. The user will be asked for a multiplier to scale
the data to two digits (i.e., a multiplier of 100 for
precipitation in inches will plot 0.25 inches as 25).

5. c¢oncentration grid box plot: Plots shaded boxes
representing concentration on a log scale over each grid
box. ‘

6. concentration grid point values: Plots three-digit
concentration numbers as 412 = 4.0E-12.

I. The next prompt is to create or add to a four-panel chart.
If you reply with a [yl, then the plot will be added to the
-four-panel chart; otherwise, the plot will be on one frame.

J. The final prompt is to overlay another field. If the reply
ig [y]l, then the next field plotted will be overlaid on the
last field pleotted. Enter a [0] to exit the program and view
the plots or enter another field from the menu.

Figure 22 shows a map of mean sea-level pressure overlaid with wind

flags at 10 m above model terrain produced with arlplot. This map
uses data from the 24 hour Eta model forecast.
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Figure 22. An example map from the arlplot
program of mdlplot, . showing mean sea- level
pressure (MSLP) and wind, flags (FLAG) at 10 m
above model terrain cover the eastern United
States from a 24 hour forecast of the Eta
model .

3.6.2 fldfile

The £ldfile submenu option of mdlplot allows you to edit,
using the unix vi editor, the default units, and contour interval
infermation in your local FLDFILE.CFG file for use with arlplot.
Use the following keys when editing the file:

r or shift-r replace character or characters
i or shift-i insert a character or characters
el exit vi without saving

W save changes and keep editing
e save changes and exit

The first column 1ndicates whether the fileld is (1) a surface
level field, {(2) an upper-level field, or (2} a special field. The
second column is the four-letter ID of the field. The third column

is the multiplier to use on the data. The fourth column is the
units (valid unit types are DEGF, DEGC, KNTS, MI/H, INMG, IN , MM
CM . Note that the spaces in IN, MM, and CM are important).

Finally, the fifth column is the contour interval to be used,
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.3 profile

The preofile program of mdlplot will plot thermodynamic

diagrams of model forecast data at any available forecast hour and
at any location within the model domain chosen by the user.

A. The first prompt in profile 1is for vour choice of the
meteorological database to query. You can enter [15] for help
on any of the databases. The default is [1], the ETATO48.

B. The second prompt is for vyour cheoice of latitude and
lengitude of the sounding te plot. The default ig Washington,
DC. To quit the program and display the plets, enter [0] for
the latitude and longiltude.

C. The third prompt is for the title to ke plotted at the top
of each plot. The title can be up to 50 characters. Just
above the input line is a marker showing the 50 character
positions. Thisg is helpful for centering the title between
the two arrow heads.

D. The fourth prompt is for the time (MM DD HH) of the
sounding to plcet. You can type the forecast hour with month
(MM} and day (DD) set to zero, if this is more convenient.

E. At the fifth prompt, the program will print a text listing
of the vertical sounding (Fig. 23). It will ask you to select
“a full plot or a plot up to 400 mb. The program then plots a
skew-T log-P diagram and a potential temperature versus height

P A s
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i/ DAY: 27 HOUR: 12 AT POSITION: 44.0 22.¢ LAT.:38.85 LON.: 77.03
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|| WFLX: .101E-05
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i MXLR; L100E+01
il MSLP: - 102F+04
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Full sounding (0} or omly up to 400 MB (1)

In |
Figure 23. Text listing from the profile program of
mdlplot, using the NGM model.
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diagram.

Figures 24 and 25 show examples of profiles for Washington, DC,
using the Bta model. Figure 24 is a potential temperature profile
-showing the temperature and dewpoint after conversion to potential
temperature, and Fig. 25 shows the standard skew-T log-F diagram.
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Figure 24. Potential temper- Figure 25. Skew-T log-P diagram
ature diagram from the profile from the profile program of
program of mdlplot. mdlplot.

3.6.4 meteogram

The meteogram program of mdlplot plots a time series of NCEP
gridded model forecasts at a user-selected locatlion on the model
domain. Flelds can be plotted separately, or a "canned" meteogram
can be plotted to include precipitation, 1000-500 mb thickness,
surface (or lowest level) temperature, mean sea-level pressure, and
wind flags at several levels.

A, The first prompt in meteogram is for vyour choice of
meteorological dataset or a user-defined dataset. You can
enter [15] for help on any datagset. The default is [1], the
ETATO48 .

B. The second prompt is for the location of the metecgram
using latitude and longitude. The default is Washington, DC.
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C. The third prompt is for the
optional title to display above o Th HLIENR
the meteogram. You must enter P,
the title within single quotes, :
unless vyou choose the default :
of no title.

TOIAL PRECIFLTATION. 42

D. The fourth prompt 1is the
field to display. These are
self-explanatory, except for
the canned metecgram, which
plots precipitation, 1000-500
mh  thickness, lowest level
temperature, mean  sea-level
pressure, and wind flags.

Figure 26 shows an example
"canned" meteogram using the Eta 3 : 7
model da ta fOI the PI al I l e I Sland ’ ;L__z h ZBIWI B«’Bh? ?ﬂll FFCITTIR amaz WeeT T

o El a & "

nuclear plant in Minnesota. szt e

KOAA 1ARLY

Figure 26. Canned meteogram
for the Prairie Island
nucliear plant in Minnescta.

3.6.5 ramsimg

The submenu of the ramsimg option of mdlplot allows you to
display the current operational RAMS (Pielke et al., 1992 model
grid domains and forecast maps from the ARL RAMS dataset The
following two options are availlable under ramsimg:

showrams: Displays on an X11 window the current RAMS
operational coarse {Fig. 27) and fine (Fig. 28) grid dcmains.
Pregss [g] to guit the image.

ramfcst: Displays on an X11 window RAMS forecast fields as a
series of maps. Press [Enter]l to move to the next map.

Figure 292 shows an example of the output on the fine-grid
domain of the RAMS model over Nevada at 2891 m above model terrain.
Plotted are wind vectors at every 10 km grid position, and contours
of temperature.
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Figure 27. RAMS model coarse- Figure 28. RAMS model fine-
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Figure 29. RAMS 12 hour forecast
of wind at 10 km intervals and
contours of temperature, both at

2891 m, on the fine-grid domain.

31




3.6.6 sstplot

.The sstplot program of mdlplot will plot global NCEP sea-
surface temperature (SST} analyzed fields on a fixed map or will
The data for this program are also

allow you.to define the map.

read in RAMS during its initialization.

(OT} SST analysis 1s produced weekly on a 1' grid.
uses insitu and satellite SST plus SST simulated by sea-ice cover.

“Insitu data are obtained
from radio messages carried on
the GTs. Satellite
ohservations are obtained from
the National Environmental
Satellite, Data and
Information Service (NESDIS).
Weeks . .are centered on
Wednesday. This agrees with
the ocean modeling definition.

2. The first option asks
for the location of the
S$sT map ([1] East Coast
of the United States, [2]
West Coast of the United
States, or [3] user -
defined location) .

B. If the user-defined.
location was selected,

the program asks for® the

lower left and upper

right latitudes and
longitudes. :

Figure 30 - shows. an

example of the SST plot for
the U.8. East Coast.

3.7 hurricane

The optimum interpolation

.The analysis

SSLDEG (¢ 3/1

9@&,
S

J(V\ |

COMTOUR FROS OZBORL-64 10 25920 1‘.0”0&@ INTERRAL & 2, e PMI = 28 6@

~Figure 30. SST plot off the U.S.
Fast Coast. Contours are plotted

every 2°F.

The submenu of the hurricane option of the READY main menu
allows vou to access the latest tropical outlook and NHC forecast

of tropical storm activity.

NWS, and are plotted using NCAR Graphics.

contains the following options:
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3.7.1 plotpos

The plotpos program of hurricane will plot on a map the
previous and/or forecast tropical depression, tropical storm, or
hurricane posgitions as reported by NHC. The program will ask you
to enter the number of the storm you want to plot (1-5), if any are
available. After entering the storm number, a text listing of the
current forecast track message will be displayed to the screen.
The next guestion will ask vou i1f you want to plot the previous
analysis posgitions of the storm. After entering a [y] or [mnl, the
plot will be displayed. Figure 31 shows an example forecast of
tropical storm XXXXXX along the U.S. East Cgast. Text information
is plotted along the right-hand side.

TROPICAL STORM XXXXX¥ DISCUSSION NUMBER 54

Oy /78R LAT LON  MAX WND Al

VA 21/157 22 3 68.8 55 MPH
iF 22007 23 1 703 61 NPH
2F 22/06T 24,3 F2.3 &3 HPH
¥ 25/12F  25.2 TA.3 66 uPH
L AF 227182 2.9 76,8 T2 PFH
BF 23/00F 27.3 77.5 77 MPH
&F 22,122 31.3 5.1 BB neR
FF zd/09z a8 I 74.B @3 HPH

Matioral Hyrricane Cemlar DFficial Forecast

1@ AM EST NON NOV XX 189%

Figure 31. An example NHC forecast for tropical storm
XXXXXX along the U.S. East Coast.

3.7.2 plotprob

The plotprob program of hurricane will plot strike
probabilities issued by the NHC for tropical depressions, tropical
gtorms, and hurricanes. Information may not ke up-to-date, so you
ghould check the day and time on the plots.
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3.7.3 outlook

The outlook program of hurricane displiays the textual tropical
outlook issued by the NHC. This same bulletin is available in
ldmwx (See Sec. 3.3.6).

3.7.4 tropical

The subme.iu of the tropical option of ﬁurridane ig the same as
was discussed in Sec. 3.3.6. It 1s repeated in this submenu as a
short-cut for accessing the tropical text information.

3.8 images

ARIL automatically transfers images from several universities
and other government agencies toc its palr of RSE000 computers. The
images are in GIF (Compuserve) format and are displayed using X11
windows digplay software. ¥11 windows 1is reqguired to uge this
feature; however the images may be downloaded and displayed locally
with your own software. Figure 32 shows the submenu of the images
option of the READY main menu, which includes further submenus for
displaying meteorclegical GIF images.

o

04/04/35 17:04:28 GKT

IMAGES READY KENU
AJR RESOURCES LABORATORY

: PROGRAH NAME PROGRAM DESCRIPTION i
gl —— —— ;
s upperair lpperair maps ;
§ satellite IR, vizible, water vapor, composite
; nodel NGM, Eta, MRF, ECMWF, MOS :
looping Loop satellite, hysplit, Eta i
i hyacid2 BYACID operational output i
' x exit this mena %

|

1

|

|

|

|

i

|

t

I
surface ‘Weather maps, radar, precipitation totals !
|

I

1

|

1

1

|

|

[ET S —— —— e — —— — a —

nter program name; H

L4 e gt

p—

the images cption of the READY

Figure 32, Submenu of
main menu.
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After viewing an image, press the left mouse button to display
a menu of image options, such as enlargement and rotation. The
middle mouse button zooms. If no mouse is available, press [g] to
return to the menu window.

3.8.1 surface

The submenu (Fig. 33) of the surface option of images lists
the types GIF images availlable containing depictions of surface
weather. This includes a composite surface map, weather depiction
for aviation, radar maps, and precipitation maps for the United
States over the last 24 hours and month, as well as severe weather
forecast charts for days 1 and 2. These images are updated hourly
at about 30 minutes past the hour. A (P) after the description in
the menu means that the 1image was transferred from Purdue
University, and an (I) means transferred from the University of
Illinois. Following are descriptions of the images available from
the surface submenu; some of the descriptions were obtained from
Purdue University:

e = T _ s ve
t = ; ;

il 10/12/35 12:35:51 GHT : ]
i)

il SURFACE I READY ! HENT g
fi1 | AIR RESOURCES LABORATORY ! |
il | [ 1

3’ | help Help on surface images I l
i1 I &
{ | sFemap Curpent surface wap of the U.8. (P) | I
il sfedepict Surface weather depiction (P} -
d1 sat_sfec Overlaid satellite, surface & radar wap of 0.8, {F) -
|41 radar Composite radar map of U.5. (P) [ }
i@l sferadar (Mverlaid surface map and radar - large (1) (.
i satradar Overlayed IR satellite and radar map of U.S. (P) 1o
i deradar sarface map and radar over Washington D.C, (1) bl
9l 24hprec 24 hour precipitation amounts over U.§. (P) bl
i | monthprec Homthly total precipitation over U.S. (P} i !
il severe Current severe weather boxes over the 0.5, (I) I
ol severwxl 0.S. severe weather ouflook, day 1 (I) I

é 1 severuwx? 1.5, severe weather outlook, day 2 (1) [
iy selslog YTesterday’s severe weather reports over U, 5. (1) ]
il stations Map of U.S. weather stations .
il wxkey Graphic explaining weather sywmbols (.
] X exit this menu I ¢
g1 [

-rEni':fr progran name: [I
e T WERE L

e i e e e s '—-v-e-—L\
'

Figure 33. Submenu of the sﬁrface option of images.

.

3.8.1.1 sfcmap
This composite map contains the following analyses: radar

summary {color-filled areas), surface data plot (composite station
model), frontal Jlocations {(in wvarious bold lines), and pressure
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contours {(in thin blue lines).

The surface map depicts as much surface weather information as
possible. The radar summary displays areas where precipitation is
indicated. Intensity is color coded as follows:

Color Intensity Degcription

blue light light rain or snow

cyan moderate

green heavy light thunderstorms/moderate rain showers

vellow very heavy moderate thunderstorms

magenta 1ntense potential flooding rains/severe
thunderstormsg

red extreme flooding rains

The surface data plot gives the following information (see
wxkey: Sec. 3.8.1.15}:

temperature (°F) upper left

present weather gsymbol center left

dewpoint (°F) lower left

pressure (mb-coded) upper right

cloud cover center circle (white fill indicates %
cloud coverage)

winds wind barb

Frontal locations are denoted by bold lines in the following
colors: :

cold front blue

warm front red

occluded magenta

stationary alternating red/blue
trough dashed vellow

High- and low-pressure areas are plotted with H and L and the
asgociated pressure in millikbars is displayed below the letter.
Pressure contours (or isobars) are plotted every 4 mb.

NOTE: Frontal data are available only every 3 hours, so fronts
may not exactly match the weather conditions. A label at the
bottom left denotes the time the front analysis is valid.
3.8.1.2 sfcdepict

The surface weather depiction chart is a composite chart aimed

at aviation users. These data are plotted:
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cloud cover center circle (white fill indicates % cloud

coverage}
present weather symbol left center
cloud height below (in 100s feet)
A frontal analysis is added (see wxkey: Sec. 3.8.1.15), as

well as contours of flight conditions. Any region shaded in gray
is experlencing Instrument Flight Rule (IFR} conditions. Any area
enclosed by a white line is experiencing Marginal Visual Flight
Rule (MVFR} conditions.

3.8.1.3 sat_sfc

This is a surface weather map (see wxkey: Sec. 3.8.1.15)
overlaid on either the visible or infrared (IR) image, depending on
the time of day. . Figure 34 shows an example of sat_sfc.

Figure 34. An example of th sat;sfc satellite, surface,
and radar overlaid map GTF image from Purdue University.

3.8.1.4 radar

This image displays Manually Digitized Radar (MDR) summaries
of precipitation echoes. These data are recorded once an hour at
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about 30 minutes past the hour, and are visualized as a contour
plot of the digitized precipitation grid for six intensity scales:
1 {light) to 6 {extremely heavy). This information is recorded on
a 40 km grid, which is coarse compared with the 1 km resolution of
the NEXt generation RADar (NEXRAD) now being deploved across the
country. The observer also reports maximum precipitation tops, and
cell and line movement, and estimates precipitation type with
overlays of the additional text data. Individual cell movement 1is
plotted as a wind barb (see wxkey: Sec. 3.8.1.15), area movement is
plotted as a vector and precipitation tops are plotted over the top
as a number in hundreds of feet. This is the maximum altitude of
preclipitation as seen by the radar. It can range from 10,000 feet
in snow showers to 20,000 feet with rain showers to 40,000 feet ox
more with thunderstorms. Severe thunderstorm tops can reach 50,000
to 70,000 feet.

Finally, severe weather watch boxes, if any, are shown. The
area covered by the watch is enclosed by a white box. The watch
number and type, as well as the expiration time, are also listed.
Following are two examples of watch information:

T335 to 52 Specifies a tornado watch #335 that expires at 52
S336 to 87 Specifies a severe thunderstorm watch #336 that

expires at 8%

The radar summary displays areas where precipitation is
indicated. The intensity is based on six colors where:

Color Intensity Description

blue - light light rain or snow

cyan moderate

green + heavy light thunderstorms/moderate rain
showers

vellow ++ very heavy moderate thunderstorms

magenta x intense potential flooding rains/severe
thunderstorms

red XX extreme flooding rains

Radar sites can also report:
NE no echoes/precipitation within the radar range

NA radar data not avallable
OM radar out for malintenance
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Precipitation type and intensity are plotted as follows:

R rain

RW rain showers

TRW thundershowers

S STIOW

SW snow showers

Ip ice pellets/sleet

3.8.1.5 sfcradar

This 1mage displays an hourly color U.S. surface map with
computer -generated frontal positions overlaid with radar echoes.
Radar intensity 1is depicted by varving color {green being light
precipitation). Severe weather boxes are displaved in red.
3.8.1.6 satradar

This is the standard IR image overlaid with the associated
radar summary. The IR image highlights the deeper/higher clouds,
and the radar summary associates precipitaticon with those clouds.
3.8.1.7 dcradar

Thig image is the sfcradar image (Sec. 2.8.1.5}) zoomed in on
the washington, DC, area.
3.8.1.8 24hprec

This image displavs the previous day’s precipitation in inches
from 1200 UTC to 1200 UTC, and is avallable at about 1500 or 1600
aTcC.
3.8.1.9 monthprec

This image displays total precipitation in inches for the
current month ending at 1200 UTC today and is available at about
1500 or 1600 UTC,

3.8.1.10 severe

This is the current radar image with watch and warning boxes,
which is available hourly from the University of Iliinois.
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3.8.1.11 severwxl

Thig is a U.S. map with areas of possible severe weather for
today. 1t is available once per day from the University of
Tllinois.

3.8.1.12 severwxz2

This is a U.S. map with areas of possible severe weather
tomorrow. It 1s available once per day from the University of
Illinois. ‘
3.8.1.13 selslog

This is a U.S. map with reported severe weather from the
previous day. This map is available once per day from the
University of Illinois.
3.8.1.14 stations

This is a U.8. map with weather station identifications
plotted at their locations. This map may not be up-to-date.
3.8.1.15 wxkey

This is a key to weather symbols plotted on surface maps.

3.8.2 upperair

This submenu (Fig. 35) option of images lists GIF imageg of
data taken from rawinsondes, which measure upper-alr conditicons
over a particular location. Currently, only two levels are
available and are retrieved from the University of Illinois: 850
and 500 mbh. These data are updated once every 12 hours at about
1545 UTC,

3.8.2.1 850mb

This is a composlte upper-alr map for the 850 mb level. The
plot contains individual rawinsonde-reported conditions for that
level, along with contours of height (solid lines) every 30 m and
temperature {dashed lines) every 5°C.
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The upper-air data plot displays the following information:

temperature (°C) upper left

dewpoint (°C) lower left

height {(m) upper right

winds wind barb
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i 500wb 500 mb height map of 0.8, (I} Pl
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Flgure 35 Submenu of the upperalr option of 1mages

3.8.2.2 500mb

This is a composite upper-air map for the 500 mb level, with
overlaid, computer-drawn surface fronts. The plot contains station
data with contours of height (solid lines}) every 60 m and
temperature (dashed lines) every 5°C.

3.8.3 satellite

The submenu {Fig. 36) of the satellite option of images lists
the currently available satellite 1images retrieved from the
University of Wisconsin (W), the University of Illinois (I), Purdue
University (P), and the University of Edinburgh (E).

The usir, usirl and usir2 images show heat-based IR radiation.
The warmer the surface, the more IR radiation it emits. For a
satellite image, cooler surfaces are bright, whereas warmer

surfaces are dark. 2as a result, tall thunderstorm clouds will show

41



up as bright white, and fog will be hard to discern from land
areas. The advantage of IR is that you can view it 24 hours a day.

e = - : B e .m__!TEJJ
| SATELLITE READY MENT i
i AIR RESOURCES LABORATORY | “
| I i
| help Help on satellite images - i %
[ (I
I usir GOES § Fast 0.5, infrared (W) o}
1 usirl GOES 7 West U.S. infrared - large (1) i
| usir? GOES 7 East 0.S. infrared (P) |
| atlantic GOES 7 Atlantic enhanced ifrared — (P) |
] usvis GOES R East 0.5, visible (&) i
[ nsvisl GOES 7 West U.S. vigible - large (I) |
1 usvis2 GOES 7 East 0,8, visible (P) |
Wl watervpr§ GOES 8 East U.S. water vapor (W) [
il watervpr? GOES 7 Mest U.S. water vapor (P) |
il fleat GOES floating special image (P): (-
1 hemir® GOES 8 N & S Awerica infrared (W) i
i hemvis8 GOES 8 N & 5 America visible (W) | ||
g earope European infrared (E) (I
i1 eurcpelr Europe low res infrared (E) |
| europey European visible (E) |
| uk United Kingdom infrared (E) I
! ukv Onited Xingdom visible (E) il
| africa Africa visible (E) | J
| x exit this menu 1
Hi__ { ]
‘|Enter program name: I é
| e e M S e T o m—
Figure 36. Submenu of the satellite option of

images.

3.8.3.1 usir
This is a Geostationary Operational Environmental Satellite
number 8 (GOES 8) IR satellite image (Fig. 37} over eastern North

America, which 1s available hourly from the University of
Wigconsin.

3.8.3.2 usirl

Thig is a large GOES 7 IR satellite image over western North
America, which is available hourly from the University of Illinoils.
3.8.2.3 usirz2

This is a GOES IR satellite image over western North America,

which 1s available hourly from Purdue University. This 1s a
slightly smaller version ¢f the Tllinois image (usirl).
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Figure 37. An example of the usir IR satellite'iﬁage from the
GOES 8 satellite. Retrieved from the University of Wisconsin.

3.8.3.4 atlantic

This image shows a color-enhanced IR image over the western
Atlantic Ocean, which is available hourly from Purdue University.

3.8.3.5 usvis

This usvis, usvisl and usvis2 images, are visible satellite
images taken from the GOES 7 and 8 satellites. There is a major
limitation to visible imagery 1in that it is only relevant during
daylight. The usvis image is a GOES 8 visible image over eastern
North America, which is available hourly from the University of
Wisconsin,

3.8.3.6 usvisl
This is a GOES 7 visible gatellite image over western North

America, which i1s available hourly from 1000 to 0300 UTC from the
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University of Illincis. This image is a slightly larger version of
the Purdue (usvis2) image.

3.8.3.7 usvis2

This is a GOES 7 visible satellite image over western North
America, which is available hourly from 1000 to 0300 UTC from
Purdue University.

3.8.3.8 watervprs8

The watervpr8 and watervpr7 images, which are slight
medifications of IR images, indicate 1integrated water wvapor,
especlally weighted toward, the upper atmosphere. Moist areas show
up as white, and dry areas as black. Watervpr8 is a GOES 8 water
vapor image over eastern North America, which is availabie hourly
from the University of Wisconsin.

3.8.3.9 watervpr7

This 15 a GOES 7 water vapor image over western North America,
which is available hourly from Purdue University.
3.8.3.10 float

This is a variable-area image used to highlight or zoom in on
a particularly interesting weather event or phenomena. This can
either be wvisible or IR and is available hourly from Purdue
University.
3.8.3.11 hemirs

This is a GOES 8 full-disk IR sateilite image over North and
South aAmerica, which is available once a day (1800 UTC} from the
University of Wisconsin.
3.8.3.12 hemviss

This is a GOES 8 full-disk visible satellite image over North

and South America (Fig. 38), which i1s available once a day (1800
UTC) from the University of Wisconsin.
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Figure 38. An example of the hemvigs GOEb 8 North and
South America visible gatellite image.

3.8.3.13 europe

This i1is a Meteosat high resolution IR satellite image over
western Burope, which is available twice a day (0000 and 1200 UTQC)
from the University of Edinburgh.

3.8.3.14 europelr

This i1s a Meteosat IR satellite image over western Europe,
which 1s available once a day {1500 UTC) from the University of
Edinburgh.

3.8.3.15 europev

This is a Meteosat visible satellite image over western
Burope, which available once a day {1500 UTC) from the University
of Edinburgh.
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3.8.3.16 uk

This is a Meteosat IR satellite image over the United Kingdom,
which 1is available once a day {1500 UTC) from the University of
“Edinburgh.
3.8.3.17 ukv

This is a Meteosat visible satellite image over the United
Kingdom, which 1is available once a day (1500 UTC}) from the
University of Edinburgh.
3.8.3.18 africa

This is a Meteosat visible satellite image over Africa, which

is avallable once a day (1500 UTC) from the University of
Edinburgh. ‘

3.8.4 model

The sub-menu (Fig. 39) of the model option‘of images lists
avallable NCEP model products retrieved from Purdue University.

i 10712795  14:05:53 GMT |
i I
11 MoDEL READY NENT i
a1 AIR RESGURCES LABORATORY |
il (.
| {
[ PROGRAM NAME PROGRAM DESCRIPTION [
l —_— |
| {
[ help felp on model images |
il I
| NGH Nested Grid Model 4-panel forecast For 0.8. (P) |
[ Eta Eta model 4—panel Forecast For U.S5. (P) |
| AYN Aviation run of the MRF model 3 day Forecast (P) ]
a1 MRF Medium Range Forecast model 10 day Forecast (P) |
i ECHWF European Centre for Medium-range Weather Forecasts P I
| ¥0S24 NG¥ 24 hour MOS forecast For U.5. (P) |
il HO836 MGM 36 hour MOS forecast for U.S, (P) 1
Hi MGS48 NGH 48 hour MOS Forecast for 0.S. [(P) |
i MOSED NGY €0 hour MOS forecast for U.S5, {P) I
i g I
o) x exit this menu }
I |
{{Enter program name: [] b

[

Figure 39. Submenumafmthe model optlon”of 1mages
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3.8.4.1 NGM

This option displays contours of data from the NGM. The NGM
forecasts are shown out to 48 hours and are updated once every 12
hours at roughly 0430 and 1630 UTC.

The NGM surface forecast chart (Fig. 40) includes three
parameters: sea level pressure {(cyan lineg), 1000-500 mb thickness
{brown dotted lines), and guantitative precipitation (colored
contours) . The guantitative precipitation field shows estimated 12
hour precipitation (liquid eguivalent) for the 12 hour period prior
to the wvalid time. The contours follow the following scaler

black no measurable precipitation.

dark magenta 0.01 to 0.05 inches
medium magenta 0.05% to 0.10 inches
light magenta 0.10 to 0.25 inches
blue-magenta 0.25 to 0.50 inches
blue 0.50 to 1.0 inches
greern 1.0 to 2.0 inches
vellow 2.0 to 4.0 inches
orange greater than 4.0 inches

e

Figure 40. An example of the NGM four~pahél forecast
product from Purdue University.
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3.8.4.2 Eta

This ig a four-panel plot of data from the Eta forecast model.
Output fields are the same as the NGM (Sec. 2.8.4.1). The Eta model
forecasts out to 48 hours, and the plots are updated once every 12
hours at roughly 0400 and 1600 UTC.

3.8.4.3 AVN

This 19 a 6-panel plot of data from the Aviation (AVN) run of
the MRF (Sec. 3.8.4.4) forecast model. Cutput fields are the same
as the NGM (Sec. 3.8.4.1). The AVN model forecasts out to 72 hours
with plots available at 12 hour intervals. These plots are updated
once every 12 hours at roughly 0700 and 1900 UTC.

3.8.4.4 MRF

This is a nine-panel contour plot from the MRF model. The
plots show data from the initialized time and every 12 hours out to
10 davs. These plots are updated once a day at about 1200 UTC,
based on the 0000 UTC model run. The MRF plots show two
parameters: 500 mb heights (in color c¢ontours) and sea-level
pressure (in black line contours).

3.8.4.5 ECMWF

This is a six-panel contour plot from the European Centre for
Medium-range Weather Forecasts (ECMWF) forecast model. This model
runs to 7 days and provides plots at 24 hour intervals for 500 mb
heights {(in color contours) and sea-level pregsure (in black line-
contours). These plots are generated once a day at 0145 UTC.

3.8.4.6 MOSz24

These are plots of M08 from the NGM model. NGM gridpoint data
are used to derive conditions specific to a particular city. These
are compiled through statistical technigues to best describe the
weather conditions at a particular location over the forecast
period. The data derived include temperature, dewpoint, pressure,
precipitation, weather, etc., running out te the 60 hour forecast.

This NGM MOS plot, and the next three {(Secs. 3.8.4.7-
3.8.4.9), are updated twice a day at about 0500 and 1700 UTC, and

show forecasted surface conditions for several major cities. The
plots contain a contour analysis of 12 hour guantitative
precipitation. The colored contours represent the following

precipilitation amounts:
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black no measurable precipitation.

dark magenta 0.01 to 0.05 inches

medium magenta 0.05 to 0.10 inches

light magenta 0.10 to 0.25 inches

blue-magenta 0.25 to 0.50 inches
G
1
z

blue .50 to 1.0 inches
green .0 to 2.0 inches
vellow .0 to 4.0 inches

orange greater than 4.0 inches

The surface conditions are plotted as a station model for the
valid time. The MOS station model contains the feollowing
information (see wxkey: Sec. 3.8.1.15):

temperature (°F) upper left

forecasted weatherx gsymbol center left

dewpoint {"F) lower left

probability of precipitation upper right

cloud cover center circle {white f£i11l
indicates % cloud coverage)

winds wind barb

3.8.4.7 MOS3e

Same as Sec. 3.8.4.6, but for 36 hours.

3.8.4.8 MOS48

Same as Sec. 3.8.4.6, but for 48 hours.

3.8.4.9 MOS60

Same as Sec. 3.8.4.6, but for &0 hours.

3.8.5 looping

The submenu (Fig. 41) of the looping option of images uses X-
windows to loop some images in READY, such as satellite and HY-
SPLIT concentration. looping uses the program xanim. looping may
not work on low-memory computers, and may take several minutes to
generate, depending on the number and complexity of the plots.
looping will start immediately after loading the images. A tool
box will also appear that can be used with a mouse to stop, start,
slow-down, gpeed-up, reverse, and exit the lcop. You can also exit
by clicking on the loop window and typing a [gl. The mouse buttons
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Figure 41. Submenu of the looping option of images.

also have the following capability:

left button single step back one frame
middle button toggle; starts/stops animation
right button single step forward one frame

Press [=] to slow down the speed of the lcop, press [-]1 to
speed up the loop, or press [0] to restore the speed to the
original value.
3.8.5.1 loopuser

loopuser will loop the last user plots created 1n all
programs, except gempak (Sec. 3.9) and images (Sec. 3.8},
31.8.5.2 loopmslp

loopmglp will loop the latest Eta four-panel forecasts of 500
mb heights, mslp/1000-500 mb thickness, 700 mb relative humidity,
and precipitation. The frames show the forecast every 6 hours out
to 48 hours.

3.8.5.3 loopirE

loopirE will loop the last several hours of GOES 8 IR
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satellite images over eastern North America. These are the same
images as in usir (Sec. 3.8.3.1), and are from the University of
Wisconsin,

3.8.5.4 loopirw

loopirW will loop the last several hours of GOES 7 IR
satellite images over western North America. These are the same
images as in usiri (Sec. 3.8.3.2), and from Purdue University.
These images take up less memory than those in loopirE (Sec.
3.8.5.3).

3.8.5.5 loopvis

loopvis will loop the last several hours of GOES 8 wvisible
satellite 1mages over eastern North america. These are the same
images as in usvis (Sec. 3.8.3.4), and are. from the University of
Wisconsin.

3.8.5.6 loopconc

loopconc will normally loop eight &6-hour average concentraticn
maps produced from the HY-SPLIT model using the latest FEta
forecast. The content will be dependent on the needs of the ARL
staff and the specific emergency.

3.8.5.7 looprams

looprams will loop the current RAMS operational output. The
fields and output interval displaved will vary with the interest of
the RAMS users.

3.8.6 hyacid2

The six GIF images displayed when vyou select the hyacid?2
option of images are operational outputs from the HYSPLIT
atmospheric Chemistry Including Deposition (HYACID) precipitation
chemistry modei, which is run operationally, once each day, at ARL.
The HYACID model, under development over the last few years, now
includes sulfur and nitrogen ligquid- and gas-phase chemistry. The
nitrate output results are still experimental, and the content of
these images may change from time toc time. The meteorclogical data
used by HYACID comes from the NGM. Emissions of S0, and NOy, come
from the National Acid Precipitation Assessment Program (NAPAP)
1985 emissions 1nventory. Additional 1information on the sulfur
aspects of the model can be found in Rolph et al. (1993).
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The six images will be displayed successively. Press [q]
after viewing each image to advance to the next. Details of the
images follow:

1. Shows four contoured plots of air concentration {(ng/m’) of
{A) 80,, (B) SO,, (C) NO,, and (D) NO, (Fig. 42). Contour
intervals are 2.0, 1.0, 2.0, and 0.5 ug/m', respectively.
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Figure 42. An example of the first GIF image from the
hyacid2 option of images. See text (Sec. 3.8.6) for an
explanation.
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2. Shows four contoured plots of air concentration (ng/m’) of
(A) HNO,, (B} PAN, (C) S0O,, and (D) NG,. Contour interval 1is
1.0 ag/m’.

3. Shows three contoured plots of deposition {(mg/m?) of (&)
SC,, (B) NO,, and (C} NH,. Plot D also shows the pH of the
precipitation. Contour intervals are 5.0 mg/m*, 2.0 mg/m?,
0.5 mg/m*, and 0.5 pH, respectively.

4. Shows the NGM forecast accumulated precipitation {(cm) from
1200 UTC to 1200 UTC. This predicted precipitation is used by

52



the HYACID chemistry model and 1s based on the first 12 hours
of predicted precipitation from each of the two NCM runs at
1200 and 0000 UTC.

5. Shows the NGM-predicted wind flags and mean sea-level
pressure (MSLP) at 0200 UTC. Each full barb on the wind flag
equals 10 knots, and each half barb equals 5 knots. MSLP is
contoured at 3 mb intervals.

6. Shows the HYACID predicted pHs valid at 1200 UTC at every
model grid point. The two-digit number represents the pH
multiplied by 210 (i.e., 35 means a pH of 3.5). Locations
represented with a dot had no precipitation forecasted.

3.9 gempak

The GEneral Meteorology PAcKage (GEMPAK; desJardins et al.,
1991) 1is a meteorological display and data analysis package
originally developed jointly by the National Aeronautics and Space
Administration (NASA), NSSL, and the NCEP Central Operations
{formerly the Automation division of the National Meteorologilcal

Center), and most recently at the NCEP Automated Weather
Information Processing System (AWIPS) Transition division {now
termed NAWIPS). GEMPAK "LDM bridges" are also running on the

NOAA/ARL RS6000 computers to process surface and upper air data
from the NWS GTS. To run a GEMPAK program, select gempak from the
READY main menu, then select a program from the gempak submenu
(Fig. 43) and answer the questions that follow. For mest of the
programs, these are the questions that will be asked:

Do you want to view the help listing for the program chosen (y/n)?

This listing will provide information on the program and 1its
options.

An area has been defined previously with config...use it (y/n)?
This question assumes that the user has run config (Sec.
3.12.10) from any of the utility submenus and set up a default
source. GEMPAK will use this area as the default area if vou
reply [v]; otherwise vou can enter a new area.

Enter location : / for default = iad
or enter list to view all GEMPAK pre-defined areas

The default area is for iad. You can change this default.
Use (1) Surface Airways data or {(2) Synoptic data®

For surface analysis programs this question will define the
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GEXPAK READY HENT .
. ATR RESOURCES LABORATORY 1 L
|
PROGRAX NAKE PROGRAK DESCRIPTION | [
—_— f
help Belp on GEMPAK programs [ i}
sflist Surface chservations in text Form [
sflman Manual run of sFflist {
sfwap Surface weather map |
mesoanal Contcured sfc or upper—air map i
sfgram Surface observations in metecgram form I g
skewt Upper—air Skew-T diagram [
snlist Upper—air observatioms in text form 1 |
snmap Upper-air observations in map Form | l
SDCCOSS Upper—air crosssection [
snhodo Upper-air hodogram I I,
close Close GEMPAK plotting window [
psprt Print PostScript file to local Laserdet | |
x exit to main menu and close plotting window [
|

ater program name: [r

Flguré“43"8ubmenu of the"gempak"optlontofwthe RnADY
main menu.

area of interest. Choose [1] for U.S5. and Canada or [2] for
all other areas.

Enter month day in UTC ( 9 or 10 only)
/ for default = 10

To specify today’s data just press [/] and [Eanter], otherwise
enter yesterday’s date exactly as specified above (9 or 10).
Less than two full day’s worth of data are saved.

Enter hour in UTC
/ for default = 17

Enter the UTC hour (one or two digits) of the data to plot.
Enter vertical pressure level : Default = 925
For upper-level plots enter the pressure level.

Output devices:

xw : X-windows plot
pPsl : B/W postscript file (psi.plt)
psc : Color postscript file (psc.plt)

Enter output device : / for default = xw
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Output device can be the X11 screen [xw], a black/white
Postscript file [psi], or a color Postscript file [pse].

A plot will then be generated. If you choose [xw] it will be
displayed to a window on the screen. Click on the original submeru
window to answer the final question:
Do you want to print image ? (y/n)

This action will print the image only to the ARL laser

printer. There is currently no way for others to directly

print to a local printer.
3.9.1 sflist

The sflist program is similar to the ldmwx (Sec. 3.3.1). It
displays a list of current surface observations in text form.
3.9.2 sflman

The sflman program is the same as sfligt (Sec. 3.9.1), except
that the user has complete control of the GEMPAK parameters. Only
persons knowledgeable with GEMPAK should attempt to use this
option. Type [exit] at the prompt to exit the program if vyou
mistakenly enter it.
3.9.3 sfmap

sfmap plots a surface map (Fig. 44) 1in standard weather
station format {seec wxkey: Sec. 3.8.1.15%)
3.9.4 mesocanal

mesoanal plots a pressure-contoured surface (Fig. 45) or

upper -alr map over a user-selected area.

3.9.5 sfgram

sfgram plots a timeseries or meteogram of temperature ('F),
dewpolint temperature { F), mean sea-level pressure (mb), wind flags
{(kts), and current weather gsymbols at a user-chosen surface

station. Data can be plotted for today or yesterday, and begins at
0000 UTC.
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'Figure 44. An example of the GEMPAK sfmap surface weather
map .

S R e
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Figure 45. An example of the GEMPAK mesoanal pressure
contoured surface weather map over St. Louls, MO,
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3.9.6 skewt

skewt draws an upper-air sounding of temperature, dewpoint
temperature, and wind flags on a skew-T log-P diagram (Fig. 46).
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Figure 46. An example of the GEMPAK skewt plot for Dulles,
VA (IAD) .

3.9.7 snlist
snlist lists pressure (PRES: mb), temperature (TMPBPC: "C),
dewpolint temperature (DWPF: 'C), height (HGHT: m), wind direction

(DRCT: deg from N), and wind speed {(SPED: m/s) at mandatory and
significant levels for a user-chosen rawindsonde station.

3.9.8 snmap

snmap plots an upper-air map in standard upper-alr weather
station format. Data can be pleotted on pressure or height
surfaces.
3.9.9 sncross

sncross plots an X-P (pressure) crosssection (Fig. 47) of

potential temperature through a series of upper-air soundings. The
default is set for an east-west crosssection, from Scotts Bluff, NE
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{LBF), to Wallops Island, VA (WAL). Contours of potential
temperature {temperature the air would be 1f brought down to 1000
mb adiabatically) and wind flags are plotted on the crosssection.
The user can plot the crosssection between two, or more, upper-air

stations.
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Figure 47. 2n example of a GEMPAK potential temperature
crosssection (sncross) between Scetts Bluff, WE (LBF), and
Wallops Island, VA ({WAL).

3.9.10 snhodo

snhodo plots a wind hodogram (vertical distribution of the
horizontal wind), from upper-air sounding data at a user-specified
station. Winds are plotted in meters/second.
2.9.11 close

close will close an X11 window previousiy opened by GEMPAKX.-
Users should close the GEMPAK window freguently to speed up the
display of subsequent plots.

3.9.12 psprt

Psprt will send the last created black and white PostScript
picture to the local ARL Laserdet printer.
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3.10 traijdisp

The submenu (Fig. 48) of the trajdisp option of the READY main
menu allows the user to run the HYbrid Single-Particle Lagrangian
Integrated Trajectories (HY-SPLIT) model developed at NOAA/ARL by
rRoland Draxler (Draxler, 1992). The HY-SPLIT meodel’s calculational
method is a hybrid between the Eularian and Lagrangian approaches.
Initially, a single pollutant particle represents the source, and
advection and diffusion calculaticns are made in the Lagrangian
framework. However, as the dispersion about the initial particle
spreads it into regicns of different wind direction or speed, the
single particle is divided into multiple particles to provide a
more accurate representation of the complex flow field. Air
concentrations are calculated on a fixed three-dimensional grid by
integrating all particle masses over the sampling time. Refer to
the NOAA Technical Memorandum ERL ARL-19%5 (Draxler, 19292) for more
detailed explanations of the model inputs and calculaticnal
methods. In READY, HY-SPLIT <an be run using any of the NMC
operational gridded meteorological databases saved on the NOAA/ARL
RS/6000 computers. The inputs to HY-SPLIT, within READY, have been
simplified to give unfamiliar users the ability to run the model.

10/13/95 17:36:48 GMT

} |

TRAJDISP I READY | MENU
| AIR RESOURCES LABORATORY |

| ]

PROGRAM NAME PROGRAM DESCRIPTION
runtraj Quick start HY-SPLIT for Trajectories
rUNConc Quick start HY-SPLIT for Concentrations
rundose Quick start HY-SPLIT for Dose Projections
ntility Utility programs
X exit transport and dispersion menu

:

- . B I T

Figure 48. Submenu of the trajdisp option of the
READY main menu.

3.10.1 runtraj

The runtraj program will display single- or multiple-level,
forward or backward trajectories computed by HY-SPLIT using NCEP
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gridded meteorological data.

After yvou type [runtrajl, a menu of currently available NCEP
gridded data types will appear (Fig. 49). Optionsg [1] through [6]
are for regional models that cover the United States, whereas
options [7] through [11] are global models. The RAMS dataset
location and horizontal resolution are variable, and depend on the
needs of NOAA/ARL. After you enter a number for the dataset, or,
as for most trajdisp questions, a [/] for the default (Eta model),
yvou will be asked for the trajectory type {(FWRD: forward; BACK:
backward) . The default 1s forward. If the chogen dataset 1is
available, HY-SPLIT will then ask you to provide the following
information:

Starting month [XX]

where XX is the current initialization month of the chosen dataset.

R A S
|
i
Choose the meteorological dataset for HY-SPLIT
Model Analysis Forecast Surface Resolution
il 1 ETA 48 hr Press 6 hr 91 ko
il 2 NGM 12 hr .Sigma 1 hr 91 im
3 NGM 48 hr Sigma 6 hr 182 km
4 ETA 15 da 48 hr Press & hr 91 km
5 future dataset ... stay tuned!
[ NGH 15 da Sigma 2 hr 182 km
7 AVN/NH 2 da Press & hr 381 km
0 8 AVN/NH 72 hr Press & hr 381 km
49 AYN 15 da Press 6 hr 381 km
i 10 AVN/NH 72 hr Press & hr 151 km
i1 AVN/SH 72 hr Press 6 hr 191 km
12 RAMS 24 hr Height 1 hr &0 km
13 RAKS 24 hr Height 1 hr 15 km
14 Archive Data e ol - .
15  exit
i
l|Enter the corresponding number now: [11[]

!
........ Ao

Flgure 49. .List”of-NCEP”grldded meteorological data
types.

The starting time is used to position the meteorological input file
to the correct initial date. Fnter a [/] for the default or type
a two-digit integer for the month.

Starting day [XX]
where XX 1s the current initializatlion day of the chosen dataset.
The starting day 1s the forward trajectory starting point or in
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backward mode it is the termination time of the forward trajectory.
Enter a [/] for the default or type a two-digit integer for the day
to start the trajectory.

Starting hour (GMT) [XX]

where XX is the current i1nitialization hour of the chosen dataset.
Enter a [/] for the default or type a two-digit integer for the
hour to start the trajectory.

Duration in days (always add a trailing .0, i.e. 4.0) [X.0]

where X 1s the numnber (real) of days to run the moedel. The model
will run for the number of days beginning at 0000 UTC on the start
day. If you start a trajectory in the middle of a day, it will
terminate that day., unless more than cone run-day is specified,.

Origin latitude - use negative for SH {deg and frac) [41.97]

where the default is 41.97'N latitude. ©Use negative values for
southern hemisphere starting locations.

Origin longitude - west is positive {deg and frac) [83.27]

where the default is 83.27 W longitude. Use negative values for
eastern hemisphere starting locations.

Origin height meters AGL (MB use suffix P) [10.0]
Note: to do multiple trajectories separate levels with a comma

where the height of the starting location is specified in meters
above terrain. Optionally, you may specify the starting height in
absolute pressure units {(mb). In that case, the pressure level ig
directly followed (no space) by the capital letter P. Also, you
may run multiple-level trajectories simultaneocusly by entering the
levels separated with commas (i.e., 1000.P,850.P,700.P).

The model will begin computing the trajectory{ies) and display
some date positioning information to the screen so that you can
make sure the model 1s running.

Enter/Return to continue...

After pressing [Enter], you will be given a list of runtraj
plotting options (Fig. 50). Running the trajplot option of runtraj
will display the Ctrajectory(ies) to an X-window. After typing
[trajplot], the fecllowing gquestion will appear:

Optimize and rotate trajectory map: [y or nl
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PROGRAM NAWE PROGRAM DESCRIPTION i
trajplot Plots a single line trajec{'ox"y(ies') i
catdflt Lists to the screen the default configuration ¥

- utility Utility programes i
X Exit this menu

: nter progras na-e:—l:l
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If you choose [y¥], the program will zoom in on the area of the
trajectories, and rotate the map, 1f needed. Choose [n] only if
the ocutput is unsatisfactory when a [¥] 1s chosen. The following
will then be displayed:

When the window opens, press the left mouse button on the
window, or press [Enter], to view image. Do the gsame to
exit the image.

Press any key to continue...

Pressing any key will display the trajectory map. Figure 51 is an
example of the trajplot program output, for three trajectories
started at levels 500, 1000, and 2000 m, and originating at 32'N
and 90°'W. The box at the bottom of the trajecteory map is a
projection of the <trajectory 1in the wvertical plane for the
corresponding horizontal posgitions. The ordinate for the vertical
projection is millibars. Note the upward movement of all three
trajectories ahead of a low-pressure system. The label at the top
of the map 1s the trajectory starting time, the NCEP model name and
initialization time for the chosen dataset. The two-digit numbers
along the trajectories are the UTC hours valid at the plus signs on
the trajectories, whereas the numbers over the Atlantic Ocean are
the latitude and longitude reference markerg. Finally, the
starting level of each trajectory is labeled to the right of the
last trajectory end-point.
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Figure 51. Anréxamplemof”thé'tfajéctory dutput”from the
runtraj program of trajdisp, for three levels (500, 1000, and
2000 m) originating at 32°N and 90°'W.

The other opticen in the runtraj submenu (Fig. 50), besides
utility, is catdflt. The catdflt program will print to the screen
the current HY-SPLIT configuration files: DEFAULT.DAT and
DEFAULT.CFG. These files may be helpful to the experienced HY-
SPLIT user when problems are encountered with the model run.

3.10.2 runconc

The .runconc program will display average pollutant
concentration contours at 10 m from the HY-SPLIT model on a
regional map background surrounding the pollutant emission {(source)
locaticon. Wet and dry depesition is optional.

After vou Lype runconc, a menu of currently available NCEP
gridded data types will appear (Fig. 49). [This is the same menu
that appears for runtraj and rundose.] Options [1] through [6] are
for regional models that cover the U.5., while options [7] through
[11] are global models. The RAMS dataset location and horizontal
resolution are variable and depend on the needs of NOAA/ARIL. After
vou enter a number for the dataset, or, as for most trajdisp
guestions, a [/] for the default (Eta model), and if the chosen
dataset is available, HY-SPLIT will then ask you to provide the
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following information:

Starting month [XX]
where XX is the current initialization month of the chosen dataset.
The starting time ig used to position the meteorological input file
to the correct initial date. Enter a [/] for the default or type
a two-digit integer for the month.

Starting day [XX]
where XX s the current 1nitialization day of the chosen dataset.
Enter a [/] for the default or type a two-digit integer for the day
te start the pollutant emission.

Starting hour (GMT) [XX]
where XX ig the current initialization hour of the chosen dataset.
Enter a [/} for the default or type a two-digit integer for the
hour to start the pollutant emission.

"Duration in days (always add a trailing .0, i1.e. 4.0) [X.0]
where X is the number {(real} of days to run the model. The model
will run for the number of days, beginning at 0000 UTC on the start
day. If you start emissions in the middle of a day, they will
terminate that day, unless more than one run-day is specified.

Origin latitude - use negative for SH (deg and frac) [41.97]

where the default is 41.97 N latitude. Use negative values for
southern hemisphere starting leocations.

Origin longitude - west 1s positive (deg and frac) [83.27]

where the default is 83.27 W longitude. Use negative values for
eastern hemisphere starting locations.

Origin height meters AGL (MB use suffix P) [10.0]
(Note layer average can be entered with a comma, i.e. 0,500)

where the height of the source i1is specified in meters above

terrain. Opticnally, vou may specify the starting height in
absolute pressure units (mb). In that case, the pressure level isg
directly followed (ne space) by the capital letter P. Also,

instead of a polint source, you may enter a layer-average source
with the lower and upper heights separated by commas; i.e., [0,500]
would represent a source with a layer average from 0 to 500 m above
terrain.

Next the model will ask for the source value,

64



Source value {(arbitrary units perAhour) [1.0]

where the source value 1s always specified in mass units per hour,
regardless of the hours of emission. The.units of the mass are not
relevant because output concentration values are in mass units per

cubic meter. The default is 1 unit of mass per hour, which will
allow the user to scale the resulting concentrations by a known
emission rate at a later time. The model will then ask for the

number of hecurs of emissions
Number of hours of emissions [1]

in which case the model wili release particles continuocusly for the
number of hours you specify. The default is 1 hour.

Next the model will ask for the averaging period.

Note: Concentration averaging will start with start of release
Averaging period in hours [12]

where all output maps will occur at this interval in hours, and
will be averaged over this same period of hours. Note also that
the first averaging periocd will begin with the start of the
release, and, therefore, may not be averaged over the full
averaging period specified here.

The model will next ask the following guestion:
Run with default Cs-137 wet and dry deposition? [y}

The model has been configured to run with cesium-137 (a particle)
dry and wet deposition defaults. The default dry deposition
velocity is 1 cm/s, the in-cloud wet scavenging ratio is 2.4 x 10°,
the below-cloud scavenging coefficient is 5.0 x 107 s'', and the
radicactive half-life is 9,85%5% days. If vyou choose [n]l, then no
welL or dry deposition and no radicactive decay will occur.

In either case, the model wiil begin computing the
concentrations and display some date positioning information to the
screen go that vou can make sure the model is running. When the
run is finished, the following will be displaved:

Enter/Return to continue...

After yvou press [Banterl, vou will be given a list of runconc
plotting options (Fig. 52). Run the arlautocon option of runconc
to automatically create contoured pollutant concentration plots.
This should be the first display program you run after you finish
the model run. You can choose other options if the plots are not
exactly what you want. TIn arlautocon the only information you are
asked to provide is for the type of contours to plot: color fill,
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black and white fill, or c¢olor lines. After the plots are
prepared, the following will be displaved:

When the window opens, press the left mouse button
on the window or press {Enter] to view image. Do the same to
exit the image.

Press any key to continue...

%:; -. : i A A:A : R Eﬁﬁ -.:. o A oo ;;«;ﬁ,_;_;- R {_‘i};
I 10/13/95  18:48:33 GHT | i
| | !
| i I l i
1 | RUNCONC PLOTTING OPTIONS | |
| | | |
| i
| PROGRAM NAME PROGRAM DESCRIPTION |
| I
| | .

arlaotocon Automatic version of ARLPLOT for concentrations | H

H1 or doses |

2 | arlaatodep Automatic version of ARLPLOT For depositions |
| arlantoedit Edit the output wap pocition and radius I
| arlplot Display concentration output using ARLPLGT |
| gridplot Display concentratiou output numerically l I
] catdflt Lists to the screen the default configuration |
| utility Dtility programs |
| |
| X Exit this memu |
I |
| |

Enter program nome: ||
i

g

.. = B
Figure 52. Submenu cof the runconc option of
trajdisp.

Press any key to display the concentration map({(s). Figure 53 shows

an example of the concentration output at 10 m using the arlautocon
or arlplot plotting programs with the black and white fill option.
The example was run with a 48 hour averaging period and a 6 hour
releage of 1 unit per hour, using the Eta model meteorclogical
forecast. ‘

If the plot obtained with arlautocon is not exactly what you
want, that is, i1f the map 1s not centered on the plume or if the
map area is too large or too small, you can run arlautoedit to
modify the plotting parameters. In the example in Fig. 53, the
following parameter file was defined:

37.00 80.00 (Source lat/lon)
37.00 80.00 11.09 (map center lat/lon and radius)
48 (concentration averaging period [hrl)
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You should adjust only the "second line, map center

latitude/longitude and radius. If vou change the other
information, erroneous information will be displayed on the plot.
The radius is defined in degrees of latitude. Arlautoedit will

invoke the vi editor. To replace a number, press [x], then enter
the replacement number. Repeat this for each number to be changed.
When finished editing, press [Escl twice and type [:wg]l to save and
exit or [:q!] to exit without saving the changes.
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Figure 53. An example of the concentration output from the
runconc program of trajdisp, using the -arlautocon or arlplot
plotting programs.

If you choose to run runconc¢ with dry and wet deposition, you
will use an additional plotting program, called arlautodep, shown
in the runconc submenu (Fig. 52) of trajdisp. This program works
the same as the arlautocon plotting program, except that total
deposition at the ground 1is <c¢ontoured instead of average

concentration. Total deposition is defined as the sum of the
deposition to the ground for the duration of the model xrun. The
units are mass per meter squared. Figure 54 shows an example of

the deposition corresponding te the concentrations shown in Fig.
53.

The program arlplet (Fig. 52) 1s the same program used for

arlautocon and discussed in section 3.6.1 with the following
additional questions asked of the user:
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The current contour interval exponents range from: X to X
Override the contour intervals? (v/n)

This question gives vyou the ability to respecify the contour
intervals for more detalled analysis.

NOAA ARL HY-SPL

1T HADEL

HETECAOLOGICAL DATABET INFONHATION

ETA Madml ~ 9{ hm - prosaurm ~ Yerwscsh

i ”

0 1.E—46 1E-1 LE-11 1610 1.E-09

48 HR ACCUMULATED DEPOSITION BEGINNING 12 UTC ON 12 APR 9%
DEFOSTITION IS IN UNITS/H3x2

Figure 54. An example of the deposition cutput from the
runconc program of trajdisp, corresponding to the
concentrations shown in Fig. 53, using the arlautodep
plotting program.

The gridplot program (Fig. 52) of runconc will display the
concentration and deposition maps using symbols instead of contour
lines. Figures 55 and 56 show the same concentration and
deposition maps, respectively, as shown in Figs. 53 and 54. In
gridplot you will not be asked to provide further input.

The only other option in the runconc program menu {(Fig. 52),
besides utility, 1s catdflt. The catdflt program will print to the
screen the current HY-SPLIT configuration files: DEFAULT.DAT and
DEFAULT.CFG. These files may be helpful to the experienced HY-
SPLIT user when problems are encountered with the model run.
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Figure 55. 2n example of the Figure 56. 2aAn example of the
same concentrations as shown in same depositlions as shown in
Fig. 53, but produced using Fig. 54, but produced using
gridplot and displayed using gridplot and displaved using
symbols. symbols.

3.10.3 rundose

Specification of a radionuclide in the HY-SPLIT deposition
module results 1n the computation of accumulation of total
deposition as well as average air concentrations during the
calculations. The dose model used in the rundose program of
trajdisp is a post-processing model and is similar to that of the
NRC’s Radiological Assessment System for Consequences Analysis
(RASCAL; Sijoreen et al., 1994) FM-DOSE model. Roth plume-phase
(acute) and intermediate-phase {chronic) doses are computed by
miltiplying the exposure in Curie-hours (average air concentration
at the surface multiplied by exposure time) by the appropriate dose
factor. Breathing rates and dose factors are for an adult man and
were taken directly from Environmental Protection Agency (EPA,
1992) guidelines. Decay and decay product ingrowth are included in
the intermediate-phase doses. Some radionuclides have short-lived
decay products that can contribute significantly to external dose
during the initial plume phase. For these particular
radionuclides, the decay product dose factors were added to the
parent dose factors.

AL this time, only one radiconuclide may be considered per

model run. Calculated plume-phase doses are the ground shine,
cloud submersion (seml-infinite cloud), and inhalation doses, and
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are for a 30-day commitment. Although cloud shine is not currently
calculated because of its complexity (caution should be exercised

when interpreting the doses), the larger computational grid sizes
usually result 1in complete plume submersion for ground-level
receptors. Computed intermediate-phase dose 1s the dose from

ground shine, and is for a S0-vear commitment.

Doses are displaved on maps of the region surrounding the
scurce, and include ground shine, acute bone marrow inhalation,
acute lung inhalation, thyroid, effective-dose eguivalent,
cumulative effective-dose egquivalent, total effective-dose
equivalent, and total bone dose.

After vou chooge [rundose]l from the trajdisp submenu, a menu
of currently available NCEP gridded data types will appear (Fig.
49y, [This is the same menu that appears for runtraj and runconc.]
Opticns [1] through [6] are for regional models that cover the
United States, whereas options [7] through [11] are global models.
The RAMS dataset location and horizontal resclution are variable,
and depend on the needs of NOAA/ARL. After vyou enter a number for
the dataset, or, as for most trajdisp guestions, a [/] for the
default (Eta model), and if the chosen dataset is available, HY-
SPLIT will then ask you to provide the following information:

Starting month [XX]

where XX is the current initialization month of the chosen dataset.
The starting time is used to position the meteorological input file
to the correct initial date. Enter a [/] for the default or type
a two-digit integer for the month.

Startihg day [XX]
where XX 18 the current initialization day of the chosen dataset.
Enter a [/] for the default or type a two-digit integer for the day
Lo start the radicactive pollutant emission.

Starting hour (GMT) [XX]
where XX 13 the current initialization hour of the chosen dataset.
Enter a [/] for the default or type an integer for the hour to
start the radicactive pollutant emission.

Duration in days (always add a trailing .0, i.e. 4.0) [X.0]
where X 1s the number (real) cof days to run the model. The model
will run for the number of days beginning at 0000 UTC on the start
day . If yvou start emissiong in the middle of a day, they will

terminate that day, unless more than one run-day 1s specified.

Origin latitude - use negative for SH (deg and frac) [41.97]
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where the default is 41.97 N latitude. Use negative valueg for
southern hemisphere starting locations.

Origin longitude - west is positive (deg and frac) [83.27]

where the default 1s 83.27'W longitude. Use negative values for
eastern hemisphere starting locations.

Origin height meters AGL {(MB use suffix P) [10.0]

where the height of the source 1is specified in meters above

terrain. Optionally, vou may specify the starting height in
absolute pressure units (mk). In that case, Lhe pressure level 1s
directly followed (no space) by the capital letter P. Also,

instead of a point source, you may enter a layer average source
with the lower and upper heights separated by commas; i.e., [0,500]
would represent a source with a layer average from 0 to 500 m above
terrain. '

Next the model will ask for the radicactive source value.
Source value (Ci/hour only) [1000.0]

where the source wvalue 1is always specified in Curries per hour,
regardless of the hours of emission. The model will then ask for
the number of hours of emissions.

Number of hours of emissions [1]

in which case the model will release particles continuously for the
number of hours you specify. The default ig 1 hour.

Next the model will ask for the cumulative dose period in
hours.

Cumulative dose period in hours [6]

where all output maps will show doses over this period in hours.
The model will next give you the opportunity to change the default
nuclide and deposition defaults.

The default radionuclide .is Cs-137
Edit the nuclide and deposition defaults: [y or n]

The model has been configured to run with cesium-137 {a
particle) dry and wet deposition defaults. If you choosgse [n}, the
default dry deposgition velocity 1s set to 1 cm/g, the in-cloud wet
scavenging ratio is set to 2.4 x 10°, the below-cloud scavenging
coefficient is set to 5.0 x 107 s', and the radiocactive half-life
is set to 9,855 days. TIf vou choose [y]l, yvou will be first shown

a list of available radionuclides, and then the program will put
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vou in the vi editor so that you can edit the deposition default
values. To replace a number, press [r], then enter the replacement
number . Repeat this for each number to be changed. When finished
editing, press [Esc] twice, and type [:wgl to save and exit, or
[:qt] to exit without saving the changes.

In either case, the model will begin c¢omputing the
concentrations and display some date positioning information to the
screen so that you can make sure the model i1s running. When the
run is finished the following will be displayed

Enter /Return to continue...

After you press [Enter], you will be given a list of plotting
options {(Fig. 52). Running the arlautocon option of rundose will
automatically create the eight dose maps mentioned earlier. This
should be the first display program you run after you finish the
model run. You can c¢hoose other options if the plots are not
exactly what you want. After the plots are prepared, the following
will be digplaved:

When the window opens, press the left mouse button
on the window or press {Enter] to view image. Do the same to
exit the image.

Press any key to continue...

Press any key to display the dosgse maps. Figure 57 shows an
example of the cumulative effective-dose equivalent output map
using the arlautocon program. The example was run with a 12 hour
cunulative dose period and a 6 hour release of 100,000 Ci Cs-137
per hour using the Eta model meteorological forecast.

If the plot obtained with arlautocon is not exactly what vyou
want, that 1s, if the map 1s not centered on the plume, or 1f the
map area 1s Loo large or too small, you can run arlautoedit to
modify the plotting parameters. An example parameter file looks
like the following:

37.00 80.00 {(Source lat/lon)
37.00 80.00 11.09 {map center lat/lon and radius)
48 {(concentration averaging period [hrl)
You should adjust only the second line, map center
latitude/longitude and radius. If vyou c¢hange the other
information, erroneous information will be displayed on the plot.
The radiug is defined in degreeg of latitude. Arlautoedit will

invoke the vi editor. To replace a number, press [rl, then enter
the replacement number. Repeat this for each number to be changed.
When finished editing, press [Ese]l twice and type [:wgl to save and
exit, or [:q!l to exit without saving the changes.
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Figure 57. An example of the dose output from the rundose
program of trajdisp, using the arlautocon plotting program.
Shownr: is the 12-hour cumulative effective-dose eqguivalent
(CEDE) in units of rem.

The arlautodep program (Fig. 52) of rundose will contour the
deposition assoclated with the doses over the user-specified area.
Total deposition i1s defined as the sum of the deposition to the
ground for the duration of the model run. The unlts are mass per
meter sguared. An example of a deposition map 1s shown in Sec.
3.10.2 (Fig. 54).

The arlplot program (Fig. 52} of rundose is the same program
as used for arlautocon; it ig discussed in Sec. 3.6.1. It gives
the user the ability to leock at individual dose maps.

The gridplot program {(Fig. 52) of rundose will display the
concentration and deposition maps that were used to compute the
doses, but usgsing symbols instead of contour lines. Figures 55 and
56, in Sec. 3.10.2, show exanples of gridplot concentration and
deposition maps, respectively.

The only other option in the rundosge prfogram menu (Fig. 523,
besides utility, is catdflt. The catdflt program will print to the
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screen the current HY-SPLIT configuration files: DEFAULT.DAT and
DEFAULT.CFG. These files may be helpful to the experienced HY-
SPLIT user when problems are encountered with the model run.

3.11 emergency

The emergency option of the READY main menu ig for ARL
emergency -response personnel only, and 1is password restricted.
This menu containg programs specific to ARL Headguarters emergency -
response operations, such as moving the operaticnal RAMS model,
archiving meteorological data, and running special versions of the
HY-SPLIT model for international nuclear accidents.

3.12 utility

The submenu {(Fig. 58) of the utility option of the READY main
menu (as well as in any other submenus) gives vou choice of
display, print, file caonversion, and file transfer programs. It
also allows you to set up a default configuration for use in
several READY programs, and check on the current status of the
operational NCEP meteorological datasets.

04/14/95 19:21:06 GMT

UTILITY READY HENT
AIR RESOURCES LABORATORY

PROGRAM NAME PROGRAY DESCRIPTION

help Melp on utility programs
comnents Send comments to the system administrator
readmail Read any mail to the user
| loopuser Loop last plots displayed
| convert Converts plots to other Formats
| kermit Initiate kermit File transfer
Ftpfile Initiate FTP File tramsfer

tftpfile Initiate TFTP file transfer
mergeplt Concatonates NCAR graphics files to plot.gmeta file

i config Set default lat/lon, etc. For READY programs
I opsdata Check current data availablility
X Exit to previous menu

|
[
|
I
|
|
|
I
I
|
/1 display Redisplay plot(s) from the last program chosen
|
]
|
|
I
1
|
I
|
|

iEnter program na-e:-D

&

e e e N e e T '—-_:',:,-_”:J
Figure 58. Submenu of the Utility option of the
READY main menu.
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3.12.1 comments

The comments menu option of utility will allow you to send
guestions and comments to the READY system administrator. The
system administrator will either reply directly to you 1f the
pertinent information is given, or send a mall message Lo your
READY account. Note that if you are using thHe guest account, the
mail can be read by other guest users. To send mail, vou must
first choose comments from the utility submenu. After you view an
introductory screen, and type a [€] Lo continue, you will be asked
for a subject for the mail. You should enter your name for the
subject and press [Enter]. You will then be put into the mail
editor and can start typing a message. When finished, type [CTRL-
dl and press [Enter] at the Ce: prompt, and then any other key to
exit the comments program. You can check for mail by choosing
readmail (Secc. 2.12.2) from the utility submenu.

3.12.2 readmail
The readmail menu option of utility will allow you to read any

mail sent to your account. After you type [readmail] and a [C] to
continue, yocu should loock for your name, and type the number of

that message. The message will then be displayved to the screen.
You can also type the word [page]l, and the number of the message
(i.e., [page 11), at the & prompt, and the mail will be displayed

page by page, with a press of the [Enter] key between each page.

3.12.3 display

The display option of utility will redisplay the last user-
generated graphical plot(s) c¢reated in any READY program, except
gempak and images in X11 windows. When a blank screen appears,
press [Enter], or the left mouse button, -to display each plot, if
any plots exist. .

3.12.4 loopuser

The loopuser option of wutility will loop the last user-
generated graphical plots created 1in any READY program except
gempak and images. This option works only with X11 windows, may
not work on low-memory computers, and may take several minutes to
generate, depending on the number and complexity of the plots.
loopuser uses a program called xanim, The looping will start
immediately after the program loads the images. A tool box will
appear on the gcreen so that yvou can use a mouse to stop, start,
slow-down, speed-up, reverse, and exit the loop. You can also exit
by ¢licking on the leoop window and typing a [g]. The mouse buttons
also have the following capability:
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Left button single step back one frame
Middle button toggle; start/stop animation
Right button single step forward one frame

Press [=] to slow the loop speed, press [-] to speed up the
loop, or press [0] to restore the speed to the original value.

3.12.5 convert

The convert program of utility will convert the last user-
generated graphical plot{s) created in any READY program, except
gempak and images, into several more popular graphical formats:
GIF, PCL, PostScript, Tektronix, and HPGL. The conversion
utilities ncar2gif and ncar2ps, are the only ones that ask any
gquestions: ncar2gif will give you the option to start kermit file
transfer {3ec. 3.12.6) after the plot is converted; ncar2ps asks
if the plot is to be converted to color or black and white

PostScript. The following file names will be used for each
program:

program file name

ncar2gif plot##i#.gif, where ### is 001, 002,...

ncar2pcl plot.pcl

ncaraps plot.ps

ncar2tek plot.tek

ncarz2hpgl plot.hp

3.12.6 kermit

The kermit program of utility will initiate the kermit file
transfer program. You must have kermit availlable locally on your
computer system to run Kkermit. You will be given four choices of
available files for downloading: user-generated graphical files,
uger -generated text files, university GIF images, and archived
gridded meteorclogical data. A listing of current files will be
displaved, 1f any, and kermit will be initiated. For information
on how to use kermit, type [?] at the C-kermit> prompt. Tvpe [ql
to quit kermit.

3.12.7 ftpfile

The ftpfile program of utility will initiate the FTP file
transfer program. You must have FTP software available locally on
your computer system to transfer fileg with FTP. The user will be
given four choices of available files for transfer: user-generated
graphical files, user-generated text files, university GIF images,
and archived gridded meteorological data. A listing of current
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files will be displayed, if any, and FTP will be initiated. For
information on how to use FTP, type a [?] at the ftp> prompt. Type
[quit] to quit ftpfile.

3.12.8 tftpfile

The tftpfile program of utility will initiate the TFIP file
transfer program. You must have TIFTP software available locally
on your computer system to transfer files with TFTP. The user will
be given four choices of available files for transfer: user-
generated graphical fileg, user-generated text files, university
GIF images, and archived gridded meteorological data. 2 listing of
current files will be displayed, 1if any, and TFTP will be
initiated. For information on how to use tftp, type a [?] at the
tftp> prompt. Type [quit] to guit tftpfile.

3.12.9 mergeplt

The mergeplt program of utility will concatenate the last
user -generated NCAR Graphics frame to previously concatenated
frames. NCAR Graphics plot(s) are plots created in any READY
program, except gempak and images. The first frame requires no
user input. Subseguent NCAR Graphics frames will ask you if vyou
want to delete the current merged file (plot.gmeta). If not, the
current frame will be concatenated to the file plot.gmeta. The
concatenated file (plot.gmeta) will be deleted when you exit READY.
Note that whenever a concatenated file {plot.gmeta) exists, and the
display command is called, READY will remind you that the file
exists, and ask if you wish to view it.

3.12.10 config

The comnfig program of utility will allow you to set up default
READY parameters. config will ask for the default gridded
meteorclogical data file, the default start time of the pollutant
release, the default full grid or subgrid, the default latitude and
longitude of the source and the radius in degrees of latitude for
creating a map arcound the source, and the default title for the
maps. An example of the default map will then be displaved, and

you will be given a chance to modify the defaults again. These
defaults will be used in many programs within READY and will save
vou from having to constantly type in the information. The

defaults can be re-specified at any time, and as many times as
needed.
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3.12.11 opsdata

The opsdata program of utility will give you a listing of the
initialization date "and times of several NCEP meteorological
datasets available within READY. This can be useful 1if you are
awaiting a new run of a particular NCEP model for input into HY-

SPLIT.
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AES
ARL
ASCQT
AVN
DOE
ECMWEF
EPA
Eta
FOS
FTP
GEMPAK
GIF
GOES
GTS
HPGL
HYACID

HY SPLIT

IAEA
IFR
IR
LAT
LM
LON
MDR
MOS
MRF
MSLP
MVEFR
NAPAP
NASA
NCAR
NESDIS

NELXPAD
Mv3M
NelC
NCEP
NOAA
NRC
NSSFC
NSSL
NWS
NWSTG
01
0s0
PCL
RAMS

Appendix B: Acronyms

Atmospheric Environment Service

NOAA Air Resources Laboratory

Atmospheric Studies in COmplex Terrain

Aviation [run of the Medium Range Forecast model]
U.5. Department of Energy

European Centre for Medium-range Weather Forecasts
U.S. Environmental Protection Agency

Eta [metecrological forecast model]

Family of Services

File Transfer Protocol

GEneral Meteorology PAcKage

Graphics Interchange Format

Geostationary Operaticnal Environmental Satellite

~ Global Telecommunications Gateway

Hewletl Packard Graphics Language

HYSPLIT Atmospheric Chemistry Including Deposition
[model]

HYbrid Single Particle Lagrangian Integrated
Trajectories model

International Atomic Energy Agency

Instrument Flight Rule

Infrared

latitude

Local Data Manager

longitude

Manually Digitized Radar

Model Qutput Statistics

Medium Range Forecast model

Mean Sea-level Pressure

Marginal Visible Flight Rule

Naticnal Acid Precipitation Assessment Program
National Aercnautics and Space Administration
National Center for Atmospheric¢ Research
National Environmental Satellite, Data and
Information Service

NEXt generation RADar system

Nested Grid Model

National Hurricane Center

Naticnal Center for Environmental Prediction
National Oceanic and Atmospheric Administration
Nuclear Regulatory Commission

National Severe Storms Forecast Center
National Severe Storms Laboratory

National Weather Service

National Weather Service Telecommunications Gateway
optimum interpolation

Office of Systems Operations (NWS)

Printer Control Language

Regicnal Atmospheric Modeling System
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RASCAL
READY
RSMC

ssT
UTC

Radiological Assessment.System for Conseguences

AnalLysis

Real time Environmental Applications and Display

sYsten

Regional Specialized Meteorological Center
sea surface temperature

Universal Time Coordinates

World Meteorological Organization
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Appendix B: Meteorological Fields

The following 1s the contents of a typical FLDFILE.CFG file,
located in the user’s local directory, showing: the type of field
(1:surface, 2:upper level, 3:3pecial), the four letter field ID,
the multiplication factor, the units, the contour interval, and the
title used in READY plots.

3 INDX 1.00 0.00 INDEX RECORD

3 NOULL 1.00 0.00 MISSING DATA

1 TMPS 1.00 DEGF 5.00 SURFACE TEMPERATURE

1 MSLP 1.006 MB 4.00 MEAN SEA-LEVEL PRESSURE

1 PRSS 1.00 MB 0.00 SURFACE PRESSURE

L ICWT 1.00 0--1 1.00 ICE-COVERED WATER

1 SNOW 1.060 0--1 1.00 SNOW COVERAGE

1 SHGT 1.00 M 0.00 SURFACE HEIGHT

1 TOPO 1.00 M 0.00 TOPOGRAPHY

1 CPPT 1.00 IN 0.25 CONVECTIVE PRECIPITATICN

1 TPP6 1.00 1IN 0.25 6-HOUR ACCUMULATED PRECIPITATICN
1 TPPT 1.00 1IN 0.25 TOTAL ACCUMULATED PRECIPITATION
1 HFLX 1.00 W/M2 25.00 LATENT HEAT I'LUX

1 SHTF 1.00 W/M2 0.00 SENSIBLE HEAT NET FLUX

1 LHTF 1.00 W/M2 0.00 LATENT HEAT NET FLUX

1 ULWF 1.00 W/M2 0.00 UPWARD LONG WAVE RADTATION FLUX
1 D3SWr 1.00 wW/M2 0.00 DOWNWARD SHORT WAVE RADIATION

FLUX ;

1 OSTR 1000.00 G/KG 1.00 FLUX MIXING RATIO

1 WFLX 1000.00 GMZS 1.00 WATER VAPOR FLUZX

1 EXCO 1000.00 GM25 0.00 EXCHANGE COEPFPLICIENT

3 MXLR 1.00 0--N 1.00 NUMBER O MIXED SIGMA LAYERS
1 THTS 1.00 DEGF 5.00 SURFACE POTENTIAL TEMPERATURE
1 ULOM 1.00 M/S .00 10 M U-WIND COMPONENT

1 V1ioM 1.00 M/S .00 10 M V-WIND COMPONENT

1 UMOF 1.00 N/M2 0.00 MOMENTUM FLUX, U-WIND COMPONENT
1 VMOF 1.00 N/M2 0.00 MOMENTUM FLUX, V-WIND COMPONENT
1 USTR 100.00 M/S 10.00 FRICTION VELOCITY

1 TSTR 1.00 DEGF 0.00 FLUX TEMPERATURE

1 TOzZM 1.00 DEGF 5.00 2 M TEMPERATURE

2 TEMP 1.00 DEGF 5.00 TEMPERATURE

2 UWND 1.00 M/S 5.00 U-WIND COMPONENT

2 VWND 1.00 M/S 5.00 V-WIND COMPONENT

2 FLAG 1.00 KNTS 0.00 WIND PFLAGS

2 WVCT 1.00 KNTS 0.00 WIND VECTORS

2 WSPD 1.00 KNTS 5.00 WIND SPEED

2 WWND 3600.00 MB/H 5.00 W-WIND COMPONENT

2 SPHU 1000.00 G/KG 1.00 SPECIFIC HUMIDITY

Z2 RELH 1.006 PCT 20.00 RELATIVE HUMIDITY

2 HGTS 0.10 D 6.00 HEIGHT .

z TKEN 1.00 JOUL 0.00 TOTAL KINETIC ENERGY

2 PRES 1.00 MB 4 .00 PRESSURE

1 THEN 0.10 DM ©.00 THICKNESS
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HGT1 1.00 M 60.00 1000 MB HEIGHT

HGTS 1.00 M 60.00 500 MB HEIGHT
ABSV 100000.00 /S 2.00 ABSCLUTE VORTICITY
CONC 1.00 /M3 .00 CONCENTRATION
SEFCC 1.00 /M3 .00 SURFACE CCNCENTRATION
DEPS 1.00 /M2 .00 SURFACE DEPOSITION
OPPT 1.00 IN .25 OBSERVED PRECIPITATICN
LUNG 1.00 REM 1.00 ACUTE LUNG DOSE
BONE 1.00 REM 1.00 ACUTE BONE DOSE
CEDE 1.00 REM 1.00 CUMULATIVE EFFECTIVE DOSE EQUIV.
THYR 1.00 REM 5.00 THYROID DOSE
EDE 1.00 REM 1.00 EFFECTIVE DCSE EQUIV.
GSHN 1.00 REM .50 GRCUND SHINE
TENE 1.00 REM 1.00 TOTAL BONE DOSE
TEDE 1.00 EREM 1.00 TOTAL EFFECTIVE DOSE EQUIV.
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