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“I decided enough is enough!  I’ll take a couple 
of months off and if I have an urge to come back 
part time, it is possible.  The lack of science being 
put into operations is disturbing, i.e., GFE and 
IFPS.  MOS is doing better than the forecasters!” 
 
 
                                 -38-year NWS Veteran 
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National Weather Service 
Modernization Components 

Office Reorganization into WFOs 
Improved Satellites (GOES-NEXT) 
Doppler Radar (NEXRAD) 
New Forecaster Workstations (D2D) 
New Forecast Paradigm 
(IFPS/GFESuite) 
New Forecast Products (National 
Digital Forecast Database - NDFD) 
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What is IFPS/GFESuite? 

An interactive graphical forecast preparation 
system for producing routine forecast 
products in various formats. 
Currently in operational use by all NWS 
WFOs. 
Data source for the National Digital Forecast 
Database (NDFD) 
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Paradigm Shift: From Typing 
Text to Interacting with Grids 

Pre-IFP Technique 
1. Examine 
Guidance using AWIPS 

2. Coordinate 
for consistency 

3. Then,  
type (fast)... 

TEXT 

Public 
Marine 
Fire Wx 
Aviation 

IFP Technique 
1. Examine Guidance 
using AWIPS 

3. Then, press a button to  
generate products 

abc 

2. Edit Guidance 
Digitally 
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How does IFPS/GFESuite 
work? 

A 7-day digital forecast database is 
established at each WFO 
Forecasters interactively modify the contents 
of the database according to the latest 
observations and model guidance. 
NWS text, tabular, voice, and graphical 
products are generated from the database. 
The database itself is provided as an NWS 
product to customers and partners. 
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Differences between IFPS and 
GFESuite 

IFPS: operational system in NWS, 
consisting of components from FSL and 
MDL 
GFESuite: major component of IFPS, 
developed by FSL, provided to NWS.  
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Components of GFESuite 

D2D 
AWIPS 
Model 
Data 

Grids 

Text 

Image 

Smart Initialization 

ISC 

ifpServer 

Spatial 
Editor 

Temporal Editor 

Grid Manager 

GFE Editors Products Ingest/DB 
Strictly uses grid approach 



GFESuite Development 
Approach 
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GFESuite Development 
Approach (Rapid Prototyping Project) 

Quick turnaround of software 
 6-8 week cycle typical 
Frequent interaction with forecasters 
 Workshops 
 Listservers 
 Software evaluations  
Mature software delivered to NWS for 
nationwide IFPS deployment 
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GFESuite Architecture 

Languages and Systems 
 Python / C++ 
 Linux / PCs 

Very flexible and tailorable 
 Smart Tools, Initialization, Database 
 Incorporation of local models 
 Product Generation 

FSL provides infrastructure, field extends 
system capabilities to meet their needs 
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GFESuite Staff 

Current staff level:  3.8 + 1 
Responsible for: 
 Software development 
 User and System Documentation 
 Training 
 Testing, Quality Assurance 
 Software Packaging 
 Field Support 



Methodology of Forecasting 
on Grids 
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What is being Forecast? 

Temporal resolution: 1-3 hours 
Public weather elements: 
 T, Td, RH, Sky, PoP, Wx, QPF, Wind, MaxT, MinT, 

WindGust, SnowAmt, … 
Fire Weather elements: 
 LAL, Haines Index, Transport Wind, Mixing Height, 

Stability, CWR, InvBurnOffTemp 
Marine weather elements: 
 Icing, Wave Height, Swell Height/Direction/Period 

Local Custom weather elements 
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What is being Produced? 

Text Products 
 Marine, Fire Weather, Public, Custom 
 Narratives, Tables, Custom 
Graphical Products 
 Available on local web pages 
Gridded Products 
 Available through the National Digital 

Forecast Database (NDFD) in GRIB2 format 



3/11/2016 IFPS/GFESuite Overview 16 

Three-Step Forecast Process 

Initialize 
Forecast 
Database 

Edit Grids 

Produce 
Products 



Forecast Methodology 

Derivation of Surface Fields from 
Models 
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Overview 

What 
 Provides a first guess for the forecast 
 Derives surface weather conditions from 

model fields 
Why 
 Forecasts require surface elements not 

available in model  
 Forecasts require higher spatial/temporal 

resolution than available from model 
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Derived Surface Temperature 

Raw model 
Data at 80km 

2 meter Temperature Surface Temperature 

Sampled to 5km 
resolution 

Topography  
adjustments made 



Forecast Methodology 

Preparing and Editing the Forecast 
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Forecast Process 

Set Up 

Edit 

Generate 
Products 

Derive Surface Elements From Models 

Review Previous Forecast 

Simple Tools 

Smart Tools 

Consistency Checking 

Publish to Official Database 

Graphics Text Digital Data 

Copy Selected Forecast Grids From Derived 
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Forecast Process 

Set Up 

Edit 

Generate 
Products 

Derive Surface Elements From Models 

Review Previous Forecast 

Simple Tools 

Smart Tools 

Consistency Checking 

Publish to Official Database 

Graphics Text Digital Data 

Copy Selected Forecast Grids From Derived 
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Smart Tools 

Forecast Grids 

Meteorological Algorithms 

Numerical Models 
Observations 
Topography 

User Input 

Smart Tool 
Modify 
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Forecast Grids 
Numerical Models 

Observations 
Topography 

Smart Tool 
Modify def Fog_SmartTool(T, Td, Wind, Wx): 

    
    if T - Td < 2  and Wind < 4: 
        Wx = “Fog” 
    return Wx 
 

Smart Tools 

User Input 



Forecast Methodology 

Coordination/Collaboration 
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Coordination between WFOs 

Coordination between WFOs is more 
complicated when forecasting on grids. 
GFESuite provides Intersite 
Coordination techniques to view 
proposed forecasts from adjacent sites. 
Chat Software is used to communicate 
intent between offices. (commercial s/w) 
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Intersite Coordination on GFE 

Forecast Area 
Of 
Responsibility 
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Chat 
Room 
Sample 
(12Planet) 



Forecast Methodology 

GFESuite Product Production 
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GFESuite Product Suite 

Gridded 
Database 

Tiered 
Product 
Suite 

Text 
Today…Mostly cloudy with 
 a 40 percent chance of  Rain mixed 
 with snow.  Highs in the low 30s. 
Tonight…Cloudy. Lows in the 20s. 
Wednesday…Decreasing clouds.   
Highs in the mid 40s. 

Low-end Users 
(e.g., radio) 

Graphics ‘Modern’ Users 
e.g., WWW 

Grids 

High-end Users 
(e.g., input 
to models, 
NDFD 
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High-end users: Grids 

National Digital Forecast 
Database (NDFD) 
Data into local models, 
e.g., fire suppression 
models 
Detailed data for 
advanced users, e.g., 
power companies 



3/11/2016 IFPS/GFESuite Overview 32 

Graphical images for the local 
WFO 

Graphics and images 
can be overlaid 
For local office web 
pages. 
Generated directly 
from the grids. 
Configurable. 
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Experimental Meteograms 



3/11/2016 IFPS/GFESuite Overview 34 

Zone Forecast Product (ZFP) 
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Area Forecast Matrix (AFM) 



         Grids to Text 



 
 

Local Formatter 
Infusion Plan 8/02 

             GFESuite 
         Text Products 

Inception 9/98 

Exploration 
Multiple 
versions 

Backward 
Compatible 



         Rapid Prototype Process 
NWS Text Product 

DIRECTIVES 

LOCAL  
APPLICATION  

CODE 

GFESuite  
BASELINE CODE 

Bug Reports 
Enhancements 



         Grids to Text 

Partly cloudy. 

Highs in the 50’s. 



         Grids to Text 

Chance of rain and  
patchy fog in the morning. 

Chance of rain in the 
afternoon. 

Chance of rain.  Patchy fog in the morning. 



         Grids to Text 
Chance of rain and drizzle 
in the early evening. 

Chance of rain and drizzle  
mixed with blowing snow 
after midnight. 

Chance of rain and drizzle 
mixed with patchy fog in 
the late evening. 

Chance of rain and drizzle. Patchy fog in the 
evening then blowing snow after midnight.  



“Holographic” Processing 

Narrative Tree 

Component 
Today 

Component 
Tonight 

Phrase 
Wind Phrase 

Phrase 
PoP Phrase 

Phrase 
Wx Phrase 

slight chance 
of snow 

chance of  
snow 20 
percent 

north  
40 to 45 mph 



Holographic” Processing 

Narrative Tree 

Component 
Today 

Component 
Tonight 

Phrase 
Wind Phrase 

Phrase 
PoP Phrase 

Phrase 
Wx Phrase 

slight chance 
 of snow 

chance of  
snow 20 
percent 

Phrase 
Sky Phrase 

southeast  
5 to 15 mph 

north  
40 to 45 mph 



Holographic” Processing 

Narrative Tree 

Component 
Today 

Component 
Tonight 

Phrase 
Wind Phrase 

Phrase 
PoP Phrase 

Phrase 
Wx Phrase 

slight chance 
 of snow 

chance of  
snow 20 
percent 

Phrase 
Sky Phrase 

southeast  
5 to 15 mph 

north  
40 to 45 mph 



         Rapid Prototype Process 

FORECASTER 
FEEDBACK 

GFESuite  
BASELINE CODE 

Text 
Creation 
Rules and 
Dependencies 



 
 Inception 9/98 

Local Formatter 
Infusion Plan 8/02 

             GFESuite 
         Text Products 

Standardized Local 
Products 6/03 

Consolidation 

Changing 
Infrastructure 

Integrating 
Versions 

Exploration 
Multiple 
versions 

Backward 
Compatible 



       Grids as Source of 
          NWS Products 

GFESuite 
Text 

Product 
Software 

NOAA  
WEATHER RADIO 

NEW LOCAL 
TEXT PRODUCTS 

NATIONAL  
TEXT PRODUCTS 



       Grids as Source of 
          NWS Products 



       Grids as Source of 
          NWS Products 

GFESuite 
Text 

Product 
Software 

NOAA  
WEATHER RADIO 

NEW LOCAL 
TEXT PRODUCTS 

NATIONAL  
TEXT PRODUCTS 



Improve Quality of Grids by  
Injecting SCIENCE into the 
Forecast Process 

 RPP Focus Group 
 Innovative Processing 

Techniques 



GFE Use at National Weather 
Service Offices 

Woody Roberts,  
Evaluation Team Leader 



Goal of the Evaluation:  
Determine how the GFE is used operationally 

at NWS offices 
 

Objectives: 
• What components of the GFE are being used? 
• When is the GFE being used? 
• How are the grids initialized and modified? 
• How does the GFE fit into the NWS 

operational framework? 
• What is the impact of the GFE on the forecast 

process? 



Evaluation Methods: 

• Interviews - Primarily IFP focal points 
• Observations - During interviews 
• (Surveys) - Drafted but not administered 
• GFE log analysis - Week long “snap-shots” 

during active weather periods 



Preliminary GFE Log Results: 
• Grid manager tool ~1200 

to 3200 log entries/day 
• Main-Menu Actions: 

– Populate/Copy and 
Interpolate most frequent 

– Publish several times/day 
– Start/Exit several 

times/day 
– Procedures used - e.g. 

DiurnalTfromMinMaxT, 
FireWeather, AddDay7, 
ISCDescrepancies 



Preliminary GFE Log Results (cont.) 
Simple Drawing Tool Use: 

• The Pencil Tool 
most frequently 
used. 

• Select Points also 
used 
 0

100
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300
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Contour

Pencil

Select Pts.

Move/Copy

Sample

WFO #1
WFO #2



              Preliminary GFE Log Results (cont.) 
Other Tool Bar Actions:       Smart Tool Use:     
• Toggle ISC Grids - 

~50 to over 100 
times/day at both sites. 
 

• Smooth, Adjust Value-
Down, Adjust Value-
Up, and Assign Value 
account for over 90% of 
Smart tool use at both 
sites. 

• WFO#1 used 13 other 
Smart Tools, WFO#2 
used 26 other smart tools 

• Some of the smart tools 
are seasonally dependent 



Hourly Use of GFE Capabilities 
WFO #2
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• Both offices primarily use the GFE during the day and 
mid shifts. 

• Corresponds to issuance of text packages (e.g. zones)  
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Division of Duties : 

• Surveyed offices are either dividing “grid” 
duties temporally (I.e. short-term / day 1 
and long-term/days 2-7) or by weather 
element, e.g. Wind/Gust, vsby., Wave grids 
done by marine forecaster. 

• Other duties divided along traditional lines, 
e.g. public, aviation, marine, fire weather. 



Forecast Methodologies / Process: 
• Most interviewed forecasters will use D2D 

first to formulate a forecast, then use the 
GFE to generate or modify their grids. 

• Forecasters will use a variety of methods to 
review, modify, and generate their grids. 

• Intersite coordination is a key element in the 
process. 



Conclusions and Future Work 
• Offices are currently using many of the 

GFE capabilities to generate their forecasts. 
• Methodologies are still somewhat primitive 

and tied to old practices, but they are rapid 
evolving as new responsibilities, 
techniques, and capabilities are added. 

• Data will be collected fom additional sites 
to generate a “baseline” of GFE use. 



National Weather Service 

Training and  
Professional Development 

Brian Motta 
NOAA/National Weather Service 

Training Division 
IFPS Professional Development Series 

September 9, 2003 
 

Presenter
Presentation Notes
The amount of observational and forecast data produced by the National Weather Service has increased dramatically via the implementation of new technology and the infusion of science.  We now have much more information than we can effectively communicate, and the volume of this data will continue to increase.The need for high-quality weather, water, and climate data and predictions is escalating at a dramatic rate.  We face a challenge managing and sharing information with our partners and customers.The NWS is implementing an advanced forecasting process which will dramatically change our internal forecast process and the kinds of products and level of service we provide our customers and partners.



National Weather Service 

Recent Past Accomplishments 

• FY03 Methodology Workshops 
• Diurnal Temperature Smart Tool 
• Tropical Cyclone Advisory Grids  

• Tele-training 
• Collaboration Tools / Strategy 
• GFE Text Formatters 
• Major Release Changes IFPS 13/14 

• WWW-based  Training 
• NWS Office Visits 

Presenter
Presentation Notes
Traditionally, our forecasters have just produced text products.  With this new forecast process, they can produce text, high resolution gridded products and graphics.This new forecasting process will introduce sweeping changes to our product suite, moving beyond text forecasts for areas and locations toward higher resolution digital grids and information-rich visual displays.  These are the types of products our customers and partners say they want. The benefits are many.  For example:Local decision makers have computer-accessible databases critical to their operations, which can be enhanced by the new information we will produce. Private weather service providers need access to the full array of NWS observations and forecasts, so they can apply it to satisfy the specialized needs of their diverse customer base and expand their markets.This information also enables government agencies, private institutions, and American citizens to make informed decisions based on the amount of risk they are willing or not to accept. We can help expand the economy if we make all of our information available in formats that can be used by all.



National Weather Service 

New Approaches to Training 

• Rapid development to coincide with 
releases 
• Interactive distance-learning approach to 
involve participants 
• Foster organizational learning environment 
and knowledge management 
• Smaller “chunks” of training to fit into 
NWS schedules for focal points/forecasters 
• Larger audience than most other training 
interest and participation extremely high 

Presenter
Presentation Notes
The new forecasting process addresses these previous shortcomings and limitations.Our forecasters will now focus on data and science, rather than product generation and formats.  Weather models and data processing tools produce weather element forecasts, such as temperature, rainfall, wind, and clouds on high resolution grids. We have a true collaborative activity between national centers and local weather offices.  Forecasters at our national centers coordinate important changes to weather element grids with our local offices.   Experts at each local NWS office fine tune weather grids to account for terrain, land use patterns, population density, and sources of moisture.  We maintain a consistent, high resolution, and easily accessible national digital forecast database updated on a frequent basis for use by both the public and private sectors.



National Weather Service 

Coming Soon… 

• COMET Boundary Layer Symposium 
• FY 04 Methodology Workshops 

– Western Region/AK  Oct 28-30 
• Changing Priorities 

– from User Interface/Configuration  
–  to Science, Tools, and Initializations 
–  different needs in different regions 
–  use of GFE/IFPS software/system 
–  improved planning/coordination/communication 
–  more Fire Weather, Marine and Tropical content 
– need displaced real-time capability for scenarios, 

cases, off-line use for operational training 
 

Presenter
Presentation Notes
This new process provides numerous benefits to our partners and customers.  With a digital forecast database, the NWS can easily expand the range of product types to respond to evolving technological capabilities, from text to graphic to gridded information.  Valuable data will be available on demand to satisfy diverse customer needs and provide new business opportunities for the private sector.  Probability of occurrence information in visual and digital form supports informed, risk-based decisions for emergency managers, and allows citizens to take actions to mitigate the dangers posed by severe storms and floods.By working together with our customers and partners through this new forecasting process we will collectively produce weather information that helps keep Americans safe and helps businesses prosper.



Digital Forecast Challenges 

Tom LeFebvre 
 

Sept. 9, 2003 
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Digital Forecast Challenges 
• IFPS lacks necessary SCIENCE 
• GFE architecture provides a framework 

where science can be directly applied 
• Science can be applied in several phases of 

forecast process 
– Deriving SFC grids from models 
– Adjusting the forecast with Smart Tools 
– Temporal Interpolation 
– Forecast consistency 
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Forecast Process 

Set Up 

Edit 

Generate 
Products 

Derive Surface Elements From Models 

Review Previous Forecast 

Simple Tools 

Smart Tools 

Consistency Checking 

Publish to Official Database 

Graphics Text Digital Data 

Copy Selected Forecast Grids From Derived 

Interpolation 

Interpolation 
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SFC grids from models 

• Must use GFS (AVN, MRF) 
• Poor vertical, spatial resolution 

Temperature beyond 84 hours 

850 MB 

700 MB 

one boundary layer grid 
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Smart Tool:Terrain-driven Winds 

• Juneau, AK reports model guidance too 
coarse to resolve terrain-driven winds 

• Smart Tool is needed to adjust winds based 
on topography. 
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Model Winds Terrain-driven Winds 
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Temporal Interpolation 

• Temporal Interpolation needed to “fill-in” 
time gaps in models. 

• Interpolation lacks: 
– Non-linear behavior for diurnal temperatures 
– Good advection component 
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Temporal Interpolation 
Diurnal Temperatures 

Linear 
Interpolation 

Cubic spline 
Interpolation 

Observed 
   Temp 

Interpolated 
     Temp 
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Temporal Interpolation 

• Need for advection component. 
– Sky Cover 
– TPC example 
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Forecast Consistency 

• Many weather elements depend on others 
– Temperature / Dew Point / Sky Cover 
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Other areas for Science 

• Verification 
• Probablistic Forecasts 
• Climatology 
• Marine Services (Waves, Swell) 
• RFCs and AWCs may choose digital 

approach 
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Conclusion 
• Much work accomplished 

– GFE used operationally nationwide 
– In 3 weeks, grids are the official forecast 
– IOC requirements completed 

• Much left to be done 
– Better tools for better SCIENCE 
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Conclusion 
• Great opportunity for FSL scientists to 

apply their research to forecast process 
• Focus Group Meeting - Sept. 23, 1:00 p.m. 
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