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1. INTRODUCTION

The Techniques Development Laboratory
(TDL) has developed a family of techniques w hich
enable the forecaster to interact ively prepare digital
forecasts of  w eather elements from w hich many
rout inely-issued forecast products can be automati-
cally composed and formatted.  The signif icance of
these techniques is that they allow  forecasters to
concentrate on the meteorology of the situat ion by
relieving them of the need to type products in dif fer-
ent formats.  The common database used to gener-
ate these products also allows for more consistent
forecasts over t ime and among products, and for
easier monitoring and maintenance of those fore-
casts.

1.1 History  

Computer Worded Forecasts (CWF) entered
the Nat ional Weather Service' s (NWS) f ield opera-
t ions in the mid 1970' s and their role has cont inued
to grow  since.  The f irst operat ionally-produced
w orded forecasts w ere centrally distributed to NWS
forecast  off ices as guidance products.  These fore-
casts, described by Glahn (1979), w ere based on
Model Output Stat ist ics (Glahn and Low ry, 1972).
They w ere produced for cit ies in the conterminous
U.S. daily.

In the early 1980' s, the program w as
expanded to produce w orded forecasts for NWS
zones (Bermow itz et al., 1980; Miller and Glahn,
1985).  This moved the CWF concept closer to the
operat ional mainstream, since zone forecasts w ere 
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the " f lagship"  product of the NWS.  Forecasts for
zones w ere interpolated from MOS guidance for
nearby stat ions.  Adjacent zones w ere compared,
and zones w ith similar forecasts w ere averaged
together.  MOS forecasts specif ic to combinat ions of
zones w ere then used to produce a computer w orded
zone forecast.

Interactive techniques w hich enable the local
forecaster to control the digital w eather forecasts
used in automatic product formatt ing began to be
developed in 1985.  These techniques, in combina-
t ion w ith mainframe CWF programs translated to
Automation of Field Operat ions and Service (AFOS)
computers, comprised the earliest Interactive Com-
puter Worded Forecast (ICWF) system.  In the ICWF
system, menu-driven programs allow  the NWS
forecaster to revise stat ist ical guidance by adjust ing
the values of forecast  elements displayed on an area
map.  These digital forecasts are then used to
produce products in several formats.

From June of 1986 unt il the present, evolv-
ing versions of the ICWF system have been used
operat ionally at several Weather Service Forecast
Off ices (WSFO).  Enhancements made to the ICWF
include:

N softw are w hich produces many products in
addit ion to zone forecasts,

N techniques w hich allow  forecaster interact ion
w ith explicit  w eather elements rather than MOS
categories and probabilit ies,

N techniques w hich check the ICWF database for
inconsistent forecasts,

N an opt ion to init ialize the ICWF database w ith
updated MOS guidance produced by the Local



AWIPS MOS Program (LAMP) (Glahn, 1980;
Unger et al., 1989), and

N techniques w hich provide for interact ion w ith
forecast grids.

The most successful implementat ion of the
ICWF has been conducted at WSFO Charleston,
W. Va.  As a result  of  ICWF technology, this WSFO
now  automatically generates rout ine public and f ire
w eather products, and has increased its level of
service by adding several agricultural, hydrologic, and
public products to the exist ing product suite (Rezek
and Parke, 1990).

Most recently, TDL has implemented the
ICWF on pre-AWIPS (Advanced Weather Information
Processing System) computers to allow  risk reduct ion
test ing at the NWS Forecast  Off ice in Norman, Okla.
Pending the successful outcome of a formal evalua-
t ion current ly underw ay, the ICWF w ill be imple-
mented nationally on AWIPS soon after that system
becomes available. 

1.2 Overview

This paper describes the ICWF conceptually
w ithout regard to its specif ic computer implementa-
t ion.  Processes are discussed in an order w hich
traces the f low  of data through the ICWF system:

N init ializing forecast  grids w ith guidance,
N forecaster modif icat ion of gridded forecasts,
N deriving zone forecasts from grids,
N forecaster modif icat ion of zone forecasts,
N specifying Watches, Warnings, and Advisories,

and
N generat ing forecast products.

2. INITIALIZING FORECAST GRIDS

The ICWF stores forecasts as a set of grids.
Geographically, the grids consist  of  arrays of 19 x 19
data points spread evenly over a Lambert conformal
project ion of the forecast area (the AWIPS " local"
scale).  Grids are def ined for each hour from 0000 or
1200 UTC model cycle t ime out to 72 hours for 10
w eather elements.  These elements, w hich pertain to
the surface of the earth or w hat can be observed
from the surface, are dayt ime maximum and night-
t ime minimum temperatures, temperature, dew point,
probability of precipitat ion for a 12-h period, precipi-
tat ion amount over a 6-h period, snow fall over a
12-h period, w ind direct ion, w ind speed, cloud
layers, and precipitat ion areas.

The elements are represented on the grid in
tw o w ays.  The f irst  eight elements are considered to
be cont inuous and are easily represented.  Cloud
layers and precipitat ion areas, how ever, are "dis-

crete"  w eather elements w hich require special
techniques.

The cloud grid at each hour is def ined by a
table of cloud layers and a set of one or more tags
for every gridpoint.  Each tag assigned to a gridpoint
refers to an entry in the table of cloud layers.  These
entries specify the probability (slight chance, chance,
occasional, or likely), cloud amount, base height, top
height, and cloud type for each layer.  Similarly, each
w eather grid is def ined by a table of w eather types
and a set  of  tags at every gridpoint.  Entries in the
w eather table are probability, visibility, w eather type,
and w ind gust. 

Current ly, grids can be init ialized from tw o
sources:  the previous forecast and MOS guidance
(Carter et al., 1989).  Init ializing grids from the
previous off icial forecast involves copying data and
changing t ime references.  Grids are init ialized from
MOS using the follow ing mult i-step process.

N MOS guidance, updated by the most recent
LAMP output, is interpolated from its 12-, 6-, or
3-h resolution based on synoptic observat ion
t imes to the appropriate resolut ion in the local
t ime zone.  For example, the probability of
precipitat ion is determined for a period f rom
6AM to 6PM. 

N The guidance is mapped to a grid.  For continu-
ous MOS elements (those for w hich an average
is meaningful), the forecasts for one or more
stat ions contribute to the value assigned to a
gridpoint.  A single stat ion is mapped to each
gridpoint for non-cont inuous w eather elements.

N Selected cont inuous elements are spat ially
smoothed.

N Discrete w eather elements are derived for each
gridpoint from the MOS guidance at that point.
For example, precipitat ion type is derived from
the best category forecast, condit ional probabil-
it ies of frozen and freezing precipitat ion, tem-
perature, and dew point.

N Areas of precipitat ion and cloud layers are
identif ied and mapped.

3. FORECASTER MODIFICATION OF GRIDDED
FORECASTS

The ICWF enables the forecaster to interac-
t ively modify gridded forecasts init ialized from
guidance by draw ing, erasing, and modifying con-
tours represent ing the gridded f ield using a mouse (or
a trackball).  Modif icat ions made to contours are
ref lected in the data values of  the gridded f ield.  The



softw are also allows the forecaster to direct ly modify
digital values plotted on the grid.  Modif icat ions
made to the gridded f ield in this manner are ref lected
in technique-draw n contours.  

Capabilit ies for the interact ive manipulat ion
of cloud layers and precipitat ion areas on a grid that
w ere developed at TDL in the late 1980' s (Ruth and
Vercelli, 1989) have not been incorporated into the
ICWF.  The NWS plans to implement enhanced
versions of  these techniques as part  of  the AWIPS
Forecast Preparat ion System (Wakefield et al., 1992)
w hich is being developed by the Forecast  Systems
Laboratory and TDL joint ly.  Techniques employed by
the ICWF to modify scalar grid f ields are described in
detail by Ruth (1993).

The ICWF uses the Systematic Interpolat ive
Radial Search (SIRS) method to compute gridpoint
values f rom forecaster-draw n contours (Ruth, 1992).
SIRS identif ies contours by performing a mult i-
direct ional radial search for contours from each
gridpoint  to be computed.  Gridpoints w hich are
coincident w ith a contour simply take on the value of
that contour.  Values for all other gridpoints are
computed in one of the follow ing w ays:  averaging
the values of  the nearest contours, w eighted in-
versely by the distance from the gridpoint to the
contour; averaging values determined from direc-
t ional gradients def ined by contours; or averaging
values of adjacent gridpoints and contours.  The
computat ion performed for any part icular gridpoint
depends upon the relat ive posit ions and values of its
surrounding contours.  

The ICWF allows the forecaster to direct ly
manipulate gridded values plotted on the display
screen.  Collect ions of gridpoints are highlighted by
passing the cursor over those gridpoints w ith the
mouse.  The forecaster is also able to highlight all
points in an area of the grid enclosed by contours by
clicking the mouse.  Highlighted gridpoints can be
manipulated in four w ays:  value assignment, incre-
ment/decrement, translat ion, and smoothing.

4. DERIVING ZONE FORECASTS

Many NWS forecasts are issued for prede-
f ined port ions of a local off ice' s area of w arning and
forecast  responsibility.  The off ice def ines a number
of subareas, called " zones,"  for public, agricultural,
marine, and f ire w eather forecast products.  The
ICWF maps a collect ion of gridpoints to each zone.
Off ice-def ined weights for each gridpoint are used to
compute zone forecasts from forecast grids
(Haw kins, 1992a).

A digital zone forecast in the ICWF consists
of a matrix of 23 w eather elements specif ied at

21 t ime project ions.  Time project ions are 3 hours
apart beginning at  model start  t ime.  The weather
elements are maximum/minimum temperature,
temperature, dew point, total opaque sky cover, w ind
direct ion and speed, probability of precipitat ion,
precipitat ion amount, snow fall, thunderstorm proba-
bility, thunderstorm intensity, obstruct ions to vision,
and 11 elements to describe precipitat ion.

The precipitat ion elements use a format
called "explicit  w eather"  to describe one, tw o, or
three forms of simultaneously occurring precipitat ion.
Each precipitat ion is def ined by a probability qualif ier
(slight chance, chance, likely, occasional, or def inite),
a precipitat ion type (rain, rain show ers, snow ,
freezing drizzle, etc.), and an intensity (very light,
light, moderate, or heavy).  If  more than one form of
precipitat ion is forecast, connectors (and, or) are
defined as w ell.  Using these explicit  w eather ele-
ments, the ICWF can describe precipitat ion such as
"chance of light rain,"  "occasional drizzle,"  and " rain
likely, possibly mixing w ith snow ."

Extracting the relevant information from a
set of forecast grids and producing a forecast for a
zone is referred to as " summarizing."   Summarizing
forecasts for cont inuous w eather elements is a
straightforward process.  A w eighted average of the
zone' s gridpoints is computed for specif ied t ime
periods. 

Summarizing forecasts for explicit  w eather
is more complex.  The input can include as many
different types of w eather as there are gridpoints
assigned to the zone.  The summarizat ion techniques
do not allow  more than one form of liquid (or freez-
ing, or frozen) precipitat ion in a zone forecast for a
12-h forecast period.  This means the summarizat ion
algorithms choose betw een rain and drizzle if  both
are forecast at the gridpoints.  For each zone, the
ICWF determines:

N w hich phases (e.g., liquid) of precipitat ion are
forecast,

N the predominant character (steady or show ery)
of the precipitat ion,

N the predominant intensity of the precipitat ion,
and

N the proper handling of probability qualif iers.

5. FORECASTER MODIFICATION OF ZONE
FORECASTS

The ICWF allow s the forecaster to view ,
enter, and modify zone forecast matrices in either of
tw o w ays:  1) by sequential interact ion w ith sub-
matrices of selected w eather elements and forecast
project ions for points and areas plotted on a geo-
graphic map of the local area, and 2) by interact ion



w ith up to four " full matrices"  displayed, one in each
quadrant, at  a t ime.  A " full matrix"  contains all
w eather elements at all forecast  project ions for a
zone.  A " sub-matrix"  contains a subset of w eather
elements for a given forecast period (e.g., today,
tonight, tomorrow ).

The ICWF enables the forecaster to interac-
t ively select groups of zones to be combined for
preparat ion as a single forecast matrix.  It  displays all
zone names and draw s appropriate zone borders,
indicat ing exist ing zone combinat ions, over a map of
the area of  forecast responsibility.  A matrix contain-
ing w eather elements representat ive of 12-h forecast
periods is plotted over each zone to assist  the
forecaster in deciding w hich zones to combine.

The zone combinat ions displayed init ially
may be ones recommended by a dif ference checking
algorithm (Haw kins, 1992b), or may be combinat ions
previously selected by the forecaster.  The forecaster
clicks the mouse button to interact ively specify
w hich displayed zones to "add"  or " subtract"  from
the group to be combined.  After each select ion,
boundaries of zone combinat ions are redraw n on the
display screen to ref lect the revised arrangement.
Once the forecaster is sat isf ied w ith the arrangement
of zone combinat ions, the ICWF w ill average individ-
ual zone forecast matrices into a single forecast
matrix for each zone combinat ion.

For cont inuous w eather elements, the ICWF
provides the capability for the forecaster to incre-
ment and decrement the matrix values.  Categorical
w eather elements are represented in the forecast
matrix display by numbers, let ters, and symbols.  For
categorical weather elements, the ICWF provides the
capability to step through the applicable categories
for each element.  For example, the w eather element
for precipitat ion type has the follow ing sequence:
" rain"  (R) , " rain show ers"  (RW), "drizzle"  (L),
" snow "  (S), " snow  show ers"  (SW), " freezing rain"
(ZR), " sleet"  (IP), " freezing drizzle"  (ZL).

The ICWF assists the forecaster by automat-
ically modifying related matrix values w hen the
forecaster enters or modif ies values for selected
w eather elements.  Related matrix values are auto-
matically modif ied to enforce meteorological consis-
tency among related weather elements (e.g., temper-
ature and dew point), facilitate the entry and modif i-
cat ion of w eather elements w hich occur for periods
of t ime (e.g., precipitat ion events), and provide
consistent default  values for certain elements related
to precipitat ion (e.g., categorical precipitat ion proba-
bilit ies w ithin a 12-h period w hich are based on the
percent  probability for the w hole period).

The ICWF provides the forecaster w ith
addit ional information relevant to the matrix current ly
being modif ied in special display w indow s.  In one
display w indow, the ICWF displays a row  of stat ion
models for the matrix current ly under the cursor.
The stat ion model plots represent all the forecast
elements at project ions current ly displayed on the
screen.  The stat ion model w indow  helps the fore-
caster coordinate forecasts among related w eather
elements w hen modifying sub-matrices of selected
forecast  elements.

A second ICWF display w indow  allow s the
forecaster to consider the current forecast in relat ion
to the previous off icial forecast, MOS guidance, or
updated MOS guidance.  The w eather elements,
forecast project ions, and zones displayed correspond
to the forecast matrix current ly under the cursor.
The type of guidance displayed is selected by the
forecaster.

Finally, the forecaster is able to perform a
set of locally def ined quality control checks.  The
ICWF reports the results to the display screen.

6. WATCH/WARNING/ADVISORY INTERFACE

When " long-fused"  Watches, Warnings, or
Advisories (WWA) are in effect, most NWS forecast
products begin w ith a headline stat ing the hazard,
locat ion, and valid t ime (e.g.,. . .WINTER STORM
WARNING THIS EVENING FOR TRUMBULL
COUNTY...).  The ICWF provides an interface w hich
allow s the forecaster to enter this information into
the database graphically.

The ICWF WWA interface presents the
forecaster w ith a map of the forecast area and a
menu.  Init ially, the forecaster may w ant to view  a
set  of  recommended WWA' s based on the zone
forecasts w hich have been previously entered into
ICWF matrices.  The ICWF forms its recommenda-
t ions by scanning the zone forecasts for specif ic
threshold events.  For example, a forecast of 4 or
more inches of snow  requires the issuance of a
Winter Storm Warning in most of the United States.

The recommended WWA' s are graphically
displayed along w ith all WWA' s w hich are current ly
in effect.  The forecaster has the opt ion to convert
the recommendations to actual WWA' s, issue new
WWA' s, cancel current WWA' s, or clear port ions of
current WWA' s.  For most of these act ions, the
forecaster f irst  specif ies the act ion to be taken and
then indicates the issuance area by point ing to one
or more zones w ith the mouse.  When a new  WWA
is issued, the forecaster must specify its type and
valid t imes as w ell.



7. GENERATING PRODUCTS

The primary benef it  of the ICWF is its ability
to generate a large number of products from a
forecaster-prepared digital forecast database.  The
ICWF current ly produces public forecasts, agricultural
forecasts, narrat ive f ire w eather forecasts, and a
number of coded and tabular products.  WWA
information in the database is used to produce a
" shell"   for certain statements and discussions.

The public forecast contains a "body"
port ion accompanied by detail phrases.  The body is
designed to capture the character of  the day w hile
the detail phrases add def init ion to the forecast.
Detail phrases are generally sentence fragments
covering temperature, w ind, snow  accumulat ion, and
probability of precipitat ion.  The follow ing is a
sample public zone forecast.  The detail port ion of
the forecast is underlined.

TODAY...SHOWERS AND THUNDERSTORMS
LIKELY THIS MORNING.  BECOMING PARTLY
SUNNY THIS AFTERNOON.  SEASONABLE
TEMPERATURES.  HIGH IN THE MID 60S.  VERY
LIGHT WIND.  CHANCE OF RAIN 80 PERCENT.

In contrast  to the public forecasts, agricul-
ture, and f ire w eather forecasts contain only detail
phrases.  The detail sentences are in an order deter-
mined by NWS operat ions manuals or the local
forecast  off ice.  The follow ing is an example of an
agriculture forecast.

WEDNESDAY...SOUTH WIND 5 TO 10 MPH.  10 TO
11 HOURS OF SUNSHINE.  HIGH DRYING
POTENTIAL.  MODERATE DEW WILL DRY FROM
VEGETATION BY 1100 AM.  LOWEST HUMIDITY
45 TO 55 PERCENT.  HIGH IN THE MID 90S.

For each element (e.g., precipitat ion, cloud,
w ind), the ICWF selects phrase types w hich are
assembled into a specif ic phrase structure based on
rules of grammar and NWS regulat ions pertaining to
the specif ic product.  The generat ion of precipitat ion
phrases (Cammarata and Kosarik, 1992a) is the most
complex.  At present, the ICWF can select from more
than 30 phrase types (e.g., RAIN CHANGING TO
SNOW).  Corresponding precipitat ion phrase struc-
tures consist  of one or more parts describing the
precipitat ion type, intensity, probability, beginning
and/or ending t imes, the t ime of change from one
precipitat ion type to another, etc.

The range and sequence of cloud categories
during the forecast period determines the select ion 

of  cloud phrases (Cammarata and Kosarik, 1992b).
A cloud phrase f ile allow s each site to def ine (in
tenths of opaque cloud cover) the meaning of the
various cloud phrases (e.g., PARTLY CLOUDY,
MOSTLY CLOUDY).  Wind phrases can have both an
adject ive (e.g., BREEZY, WINDY) and a detail phrase
(e.g., SOUTHWEST WIND 15 TO 25 MPH).  Site-
selectable thresholds determine w ind phrase selec-
t ion (Kosarik and Cammarata, 1992).

As in the case of w ind, both an adject ive
phrase and a detail phrase can be used to describe
temperature (Kosarik et. al., 1992).  Adject ive
phrases (e.g., COLD, WARMER) are selected on the
basis of temperature, change since the previous day,
departure from normal, and the forecaster-selected
detail level.  The temperature detail phrase is nor-
mally limited to report ing high and low  temperatures
(e.g., HIGH IN THE MID 70S).  If  the digital tempera-
ture forecasts suggest  a non-standard diurnal trace,
the detail phrase w ill contain an appropriate descrip-
t ion.  (e.g., EARLY MORNING HIGH IN THE LOWER
50S...THEN TEMPERATURES FALLING TO THE
LOWER 30S).

Once phrases for each element have been
built , the ICWF merges them to make the body of
the forecast.  The forecast body encompasses all
pert inent descriptive phrases in a smooth-f low ing
text w ith the most important elements appearing f irst
for emphasis.  The body is then combined w ith detail
phrases including snow  accumulat ion and probability
of precipitat ion statements.

8. ACKNOWLEDGEMENTS

Many persons have contributed to the
development of the ICWF over the past 8 years.  We
w ould like to especially acknow ledge the contribu-
t ions of Bob Bermow itz, Mike Cammarata, Reid
Haw kins, Jim Kosarik, Art Kraus, Joe Lang, Mark
Leaphart, Greg McFadden, Dave Vercelli, and Jim
Wantz.  We are indebted to the NWS forecasters at
eight WSFOs w ho pat ient ly tested our softw are and
provided valuable feedback.  Thanks also go to Drs.
Ward Seguin and Bob Glahn for their direct ion and
support.
  
9. REFERENCES

Bermow itz, R. J., M. M. Heffernan, and H. R. Glahn,
1980:  Computer w orded forecasts: An
update.  Preprints Eighth Conference on
Weather Forecast ing and Analysis, Denver,
Amer. Meteor. Soc., 453-456. 



Cammarata, M. W., and J. M Kosarik, 1992a:  The
automatic generat ion of precipitat ion
phrases for the Interact ive Computer Word-
ed Forecast.  TDL Off ice Note 92-9, Na-
t ional Weather Service, NOAA, U.S. Depart-
ment of Commerce, 27 pp.

     , and      , 1992b:  The automatic generat ion of
cloud phrases for the Interact ive Computer
Worded Forecast.  TDL Off ice Note 92-3,
Nat ional Weather Service, NOAA, U.S.
Department of Commerce, 17 pp.

Carter, G. M., J. P. Dallavalle, and H. R. Glahn,
1989:  Statist ical forecasts based on NMC' s
numerical w eather predict ion system.  Wea.
Forecast ing, 4, 401-412.

Glahn, H. R., 1979:  Computer w orded forecasts.
Bull. Amer. Meteor. Soc., 60, 4-11.

     , 1980:  Plans for the development of a Local
AFOS MOS Program (LAMP).  Preprints
Eighth Conference on Weather Forecast ing
and Analysis, Denver, Amer. Meteor. Soc.,
302-305. 

     , and D. A. Low ry, 1972:  The use of  Model
Output Stat ist ics (MOS) in object ive
w eather forecast ing.  J. Appl Meteor., 11,
1203-1211.

Haw kins, D. R., 1992a:  Techniques to summarize
gridded w eather forecasts over selected
areas.  TDL Off ice Note 92-xx, Nat ional
Weather Service, NOAA, U.S. Department
of  Commerce, (in preparat ion).

      , 1992b:  Select ing zone combinat ions and
combining forecasts w ith discrete weather
elements in the Interact ive Computer
Worded Forecast.  TDL Off ice Note 92-xx,
Nat ional Weather Service, NOAA, U.S.
Department  of  Commerce, (in preparat ion).

Kosarik, J. M., M. A. Przybocki, M. W. Cammarata,
J. F. Wantz, J. Lang, and M. R. Peroutka,
1992:  The automatic generat ion of temper-
ature phrases for the Interact ive Computer
Worded Forecast.  TDL Off ice Note 92-8,
Nat ional Weather Service, NOAA, U.S.
Department of Commerce, 20 pp.

     , and M. W. Cammarata, 1992:  The automatic
generat ion of w ind phrases for the Interac-
t ive Computer Worded Forecast.  TDL Of-
f ice Note 92-3, National Weather Service,
NOAA, U.S. Department of Commerce,
17 pp.

 Miller, R. L., and H. R. Glahn, 1985:  Techniques
used in the computer w orded forecast
program for zones: Interpolat ion and combi-
nat ion.  TDL Off ice Note 85-5, National
Weather Service, NOAA, U.S. Department
of Commerce, 22 pp.

Rezek, A., and P. Park, 1990:  The future of product
generat ion w ith the Interact ive Computer
Worded Forecast program.  Crit ical Path,
90-2, 3-7.  [Available from the Transit ion
Program Off ice, National Weather Service,
Silver Spring, Md.]

Ruth, D. P., 1992:  The Systematic Interpolat ive
Radial Search (SIRS)--A method to compute
gridpoint values from contours.  TDL Off ice
Note 92-xx, National Weather Service,
NOAA, U.S. Department of Commerce, (in
preparat ion).

     , 1993:  The interact ive modif icat ion of gridded
forecasts.  Preprints Ninth International
Conference on Interact ive Information and
Processing Systems for Meteorology,
Oceanography, and Hydrology, Anaheim,
Amer. Meteor. Soc., (printed elsew here in
this preprint volume).

     , and D. J. Vercelli, 1989:  Interact ive techniques
for preparing domest ic and international
terminal forecast products.  Preprints Fif th
Internat ional Conference on Interact ive
Information and Processing Systems for
Meteorology, Oceanography, and Hydrol-
ogy, Anaheim, Amer. Meteor. Soc.,
313-320.

Unger, D. A., W. L. Wolf, T. L. Chambers, and
M. W. Cammarata, 1989:  The Local AFOS
MOS Program:  Current status and plans.
Preprints Eleventh Conference on Probability
and Stat ist ics in Atmospheric Sciences,
Monterey, Amer. Meteor. Soc., 114-119.

Wakefield, J. S., M. A. Mathew son, J. A. Haggerty,
T. J. LeFebvre, and S. K. Wier, 1992:
Development of the Gridded Representat ion
of Analyses and Forecasts (GRAF) system
for AWIPS.  Preprints Eighth International
Conference on Interact ive Information and
Processing Systems for Meteorology,
Oceanography, and Hydrology, At lanta,
Amer. Meteor. Soc., 22-26.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

