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Where We’ve BeenWhere We’ve Been

PresentPresentPastPastTechnologyTechnology
National TriNational Tri--Agency Network of Agency Network of 
Doppler Radars (154 Radars, 120 Doppler Radars (154 Radars, 120 
NWS)NWS)

NWS Network of 3 Kinds of NWS Network of 3 Kinds of 
Reflectivity Radars Reflectivity Radars 
(128 Radars)(128 Radars)

RadarRadar

GOES GOES -- higher resolution, additional higher resolution, additional 
sensors, more frequent observations.sensors, more frequent observations.

POES POES –– some higher resolution some higher resolution 
instrumentsinstruments

Geostationary Satellites (GOES)Geostationary Satellites (GOES)

Polar Orbiting Satellites (POES)Polar Orbiting Satellites (POES)

Satellites Satellites 

Massively Parallel ProcessorMassively Parallel ProcessorVector ProcessorVector ProcessorComputingComputing

Single integrated system with Single integrated system with 
expandable computing capabilityexpandable computing capability

Multiple systems with limited Multiple systems with limited 
computing capability computing capability 

Forecaster Forecaster 
WorkstationsWorkstations

Automated Surface Observing System Automated Surface Observing System 
(ASOS) (ASOS) 
991 Tri991 Tri--Agency systems (313 NWS)Agency systems (313 NWS)

Manually read instruments (FAA, Manually read instruments (FAA, 
DOD, NWS)DOD, NWS)

ObservationsObservations



Where We’ve Been
Modernization and Restructuring

Where We’ve BeenWhere We’ve Been
Modernization and RestructuringModernization and Restructuring

WSOWSO

WSOWSO WSOWSO
WSOWSO

WSOWSO
WSFOWSFO

RegionalRegional
HeadquartersHeadquarters

WSOWSO

RegionalRegional
HeadquartersHeadquarters

WFOWFO
WFOWFO

WFOWFO



•• Produce Weather, Water and  Climate Produce Weather, Water and  Climate 
Forecasts and WarningsForecasts and Warnings

–– For All AmericansFor All Americans
–– To Protect Life and PropertyTo Protect Life and Property
–– To Enhance the National Economy To Enhance the National Economy 

•• Data and Products:Data and Products:
–– Government AgenciesGovernment Agencies
–– Private SectorPrivate Sector
–– The PublicThe Public
–– Global CommunitiesGlobal Communities

•• Weather and data are becoming Weather and data are becoming 
more important to economy and more important to economy and 
business decisionsbusiness decisions

–– “The annual cost of electricity could decrease by at least $1 bi“The annual cost of electricity could decrease by at least $1 billion if the llion if the 
accuracy of weather forecasts improved 1 degree Fahrenheit.” accuracy of weather forecasts improved 1 degree Fahrenheit.” 
USA Today, 6/19/01USA Today, 6/19/01

Where We AreWhere We Are



Where We AreWhere We Are
•• Citizen Centric, Scientific Citizen Centric, Scientific 

OrganizationOrganization

•• Working Together to Save Working Together to Save 
LivesLives

–– Private SectorPrivate Sector

–– Emergency ManagementEmergency Management

–– UniversitiesUniversities



Where We AreWhere We Are

•• Issues all Local Forecasts & WarningsIssues all Local Forecasts & Warnings

•• Builds and Maintains Relationships With Local and Builds and Maintains Relationships With Local and 
State GovernmentsState Governments

•• Provides Expert Advice Provides Expert Advice 
to Emergency to Emergency 
Operations CentersOperations Centers

•• Solicits Customer Solicits Customer 
Feedback on Products Feedback on Products 
and Servicesand Services

•• Conducts Community Conducts Community 
Awareness and Education ProgramsAwareness and Education Programs

•• Trains Volunteer Observers and Storm SpottersTrains Volunteer Observers and Storm Spotters

Weather Forecast Office (WFO) Team: 
Community Weather Experts

Weather Forecast Office (WFO) Team: 
Community Weather Experts



Where We AreWhere We Are
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Field SystemsField Systems
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Weather ServicesWeather Services
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Operational Operational 
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Science &Science &
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23 WFO’s23 WFO’s23 WFO’s

3 RFC’s3 RFC’s3 RFC’s

38 WFO’s38 WFO’s38 WFO’s

2 RFC’s2 RFC’s2 RFC’s

32 WFO’s32 WFO’s32 WFO’s

4 RFC’s4 RFC’s4 RFC’s

24 WFO’s24 WFO’s24 WFO’s

3 RFC’s3 RFC’s3 RFC’s

3 WFO’s3 WFO’s3 WFO’s

1 RFC’s1 RFC’s1 RFC’s

2 WFO’s2 WFO’s2 WFO’s

National Centers for 
Environmental Prediction 

National Centers for National Centers for 
Environmental Prediction Environmental Prediction 

Office of the
Assistant Administrator

For Weather Services

Office of theOffice of the
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For Weather ServicesFor Weather Services

Systems
Engineering

Center

SystemsSystems
EngineeringEngineering

CenterCenter

Staff OfficesStaff OfficesStaff Offices

CommunicationsCommunicationsCommunications

Strategic PlanningStrategic PlanningStrategic Planning

InternationalInternationalInternational

Programs and
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Programs andPrograms and
Plans DivisionPlans Division



Where We AreWhere We Are

Flash Flood WarningsFlash Flood Warnings Tornado WarningsTornado Warnings

Performance Measures DisplayPerformance Measures Display
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No Flash Flood data prior to 1987No Flash Flood data prior to 1987
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Where We AreWhere We Are
U.S. Drought MonitorU.S. Drought Monitor

Threats AssessmentsThreats Assessments

Excessive Heat ProductsExcessive Heat Products

5 Day Flood Outlook5 Day Flood Outlook



Where We AreWhere We Are
NWS is the only agency of 27 federal NWS is the only agency of 27 federal 
agencies evaluated by the Government agencies evaluated by the Government 
Performance Project to get straight A’s.Performance Project to get straight A’s.

Government Executive - April 2001Government Executive - April 2001





Where We’re GoingWhere We’re Going
Technology InfusionTechnology Infusion

Science AdvancesScience Advances
•• Observations (More Frequent, More Observations (More Frequent, More 

Detailed)Detailed)

•• Data Assimilation (Satellites, Radar)Data Assimilation (Satellites, Radar)

•• Computing Capability Computing Capability 
(Advanced Physics, (Advanced Physics, 
Finer Resolution Models)Finer Resolution Models)

•• Dissemination MethodsDissemination Methods

•• Forecaster TechniquesForecaster Techniques

•• New ProductsNew Products

Hurricane Track, Intensity and 
Precipitation Forecasts

Seasonal Climate Forecasts for Energy, 
Agriculture, Etc.

Aviation, Fire, and 
Marine Forecasts

Tornado and Flash Flood 
Forecasts

Flood and River Predictions

ResultsResults



Where We’re Going
Observations and Data Assimilation

(More Frequent, More Detailed)

Where We’re GoingWhere We’re Going
Observations and Data AssimilationObservations and Data Assimilation

(More Frequent, More Detailed)(More Frequent, More Detailed)

•• Radar, surface observations, Radar, surface observations, 
satellites, radiosondes, satellites, radiosondes, 
aircraft, cooperative aircraft, cooperative 
observers, etc.observers, etc.

Upgraded RadarUpgraded Radar

Current RadarCurrent Radar Upgraded RadarUpgraded Radar Increased ObservationsIncreased Observations

Satellite Instruments  
by Platform

NPOESS
METEOP
NOAA

Windsat
GOES
DMSP



Where We’re Going
Computing

NCEP Improvements 

Where We’re GoingWhere We’re Going
ComputingComputing

NCEP Improvements NCEP Improvements 

•• State of the Art ComputingState of the Art Computing
–– 1000 Times 1993 Peak Computing Performance1000 Times 1993 Peak Computing Performance

–– Enables finer resolution models, greater detail, longer term Enables finer resolution models, greater detail, longer term 
forecastsforecasts

•• 1993 ran national model at 80 km resolution and global model run1993 ran national model at 80 km resolution and global model run at at 
105 km resolution105 km resolution

•• 2001 national model run at 12 km and global model run at 2001 national model run at 12 km and global model run at 
75 km resolution 75 km resolution 

–– Operational Climate Forecast System Operational Climate Forecast System 

•• First Coupled Ocean/Atmospheric Modeling System for Climate First Coupled Ocean/Atmospheric Modeling System for Climate 
PredictionPrediction



Where We’re GoingWhere We’re Going
Computing Capability & ModelingComputing Capability & Modeling

Sample coverage of an 8 km 
grid point

80km 32km

22km 12km

1993 1998

2000 2002

8 km



Where We’re Going
Models Advanced Hydrologic Prediction Service

Where We’re GoingWhere We’re Going
Models Advanced Hydrologic Prediction ServiceModels Advanced Hydrologic Prediction Service

AHPS Base and Energy Expansion Areas

Anchorage
(AKRFC)

Tulsa
(ABRFC)

Fort Worth
(WGRFC)

Slidell
(LMRFC)

Pleasant Hill
(MBRFC)

State
College

(MARFC)

Taunton
(NERFC)

Portland
(NWRFC)

Sacramento
(CNRFC) Salt Lake City

(CBRFC)

Peachtree City
(SERFC)

Chanhassen
(NCRFC)

Wilmington
(OHRFC)

Areas Completed Through FY 2002
Areas Covered by FY 2003 National AHPS (110 New Forecast Points)
Areas Covered by FY 2003 Energy Initiative (56 New Forecast Points)

Sacramento
(CNRFC)

Taunton
(NERFC)



Where We’re GoingWhere We’re Going

•• NWR (New Voice)NWR (New Voice)

•• New/Evolving TechnologiesNew/Evolving Technologies

–– InternetInternet

–– Wireless CommunicationsWireless Communications

•• PagersPagers

•• Personal Digital AssistantsPersonal Digital Assistants

•• Cell PhonesCell Phones

•• Satellite RadioSatellite Radio

DisseminationDissemination



Where We’re Going
Forecaster Techniques and New Products

AWIPS Improvements

Where We’re GoingWhere We’re Going
Forecaster Techniques and New ProductsForecaster Techniques and New Products

AWIPS ImprovementsAWIPS Improvements

•• Ability to Use Increased Data Ability to Use Increased Data 
and Finer Resolutionand Finer Resolution
Information (e.g. radar, models)Information (e.g. radar, models)

–– More Accurate and Timely More Accurate and Timely 
Forecasts and WarningsForecasts and Warnings

•• Deliver Improved Products to UsersDeliver Improved Products to Users

–– More Detailed in Time and SpaceMore Detailed in Time and Space

–– More Usable FormatMore Usable Format



Where We’re GoingWhere We’re Going
Impact of Resolution on Model Precipitation ForecastImpact of Resolution on Model Precipitation Forecast

Eta (10 km)Eta (10 km)Eta (22 km)Eta (22 km)

2.2”2.2” 4.3”
Better location
Better intensity

4.3”
Better location
Better intensity

6.5”6.5”

5.7”5.7”

ObservedObserved



Where We’re GoingWhere We’re Going
From Text to 3D:  Digital, Detailed, and Displayable

TODAY...RAIN LIKELY. SNOW 
LIKELY ABOVE 2500 FEET. SNOW 
ACCUMULATION BY LATE 
AFTERNOON 1 TO 2 INCHES 
ABOVE 2500 FEET. COLDER 
WITH HIGHS 35 TO 40. 
SOUTHEAST WIND 5 TO 10 MPH 
SHIFTING TO THE 
SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF 
PRECIPITATION 70%.

TODAY...RAIN LIKELY. SNOW 
LIKELY ABOVE 2500 FEET. SNOW 
ACCUMULATION BY LATE 
AFTERNOON 1 TO 2 INCHES 
ABOVE 2500 FEET. COLDER 
WITH HIGHS 35 TO 40. 
SOUTHEAST WIND 5 TO 10 MPH 
SHIFTING TO THE 
SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF 
PRECIPITATION 70%.

TraditionalTraditional ProcessProcess

New Forecast ProcessNew Forecast Process

MARYLAND EASTERN SHORE

EASTON

PTCLDY CLOUDY PTCLDY PTCLDY SUNNY PTCLDY  
60/52 63/54 65/47 55/40 55/37 50/33
POP 20 POP 20 POP 20 POP 20 POP 10 POP 10

MARYLAND EASTERN SHORE
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PTCLDY CLOUDY PTCLDY PTCLDY SUNNY PTCLDY  
60/52 63/54 65/47 55/40 55/37 50/33
POP 20 POP 20 POP 20 POP 20 POP 10 POP 10

TODAY...RAIN LIKELY. SNOW LIKELY ABOVE 2500 FEET. SNOW 
ACCUMULATION BY LATE AFTERNOON 1 TO 2 INCHES ABOVE 
2500 FEET. COLDER WITH HIGHS 35 TO 40. SOUTHEAST WIND 5 
TO 10 MPH SHIFTING TO THE SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF PRECIPITATION 70%.

TODAY...RAIN LIKELY. SNOW LIKELY ABOVE 2500 FEET. SNOW 
ACCUMULATION BY LATE AFTERNOON 1 TO 2 INCHES ABOVE 
2500 FEET. COLDER WITH HIGHS 35 TO 40. SOUTHEAST WIND 5 
TO 10 MPH SHIFTING TO THE SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF PRECIPITATION 70%.



Where We’re GoingWhere We’re Going

–– More weather More weather 
data data 

–– Higher resolution Higher resolution 
forecastsforecasts

–– Visual displays of Visual displays of 
probabilityprobability

–– UserUser--defined  defined  
products create products create 
business business 
opportunitiesopportunities

Different Different 
Products for Products for 

Different Different 
CustomersCustomers

TODAY...RAIN LIKELY. 
SNOW LIKELY ABOVE 2500 
FEET. SNOW 
ACCUMULATION BY LATE 
AFTERNOON 1 TO 2 
INCHES ABOVE 2500 
FEET. COLDER WITH 
HIGHS 35 TO 40. 
SOUTHEAST WIND 5 TO 10 
MPH SHIFTING TO THE 
SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF 
PRECIPITATION 70%.

TODAY...RAIN LIKELY. 
SNOW LIKELY ABOVE 2500 
FEET. SNOW 
ACCUMULATION BY LATE 
AFTERNOON 1 TO 2 
INCHES ABOVE 2500 
FEET. COLDER WITH 
HIGHS 35 TO 40. 
SOUTHEAST WIND 5 TO 10 
MPH SHIFTING TO THE 
SOUTHWESTEARLY THIS 
AFTERNOON. CHANCE OF 
PRECIPITATION 70%.

The public, emergency The public, emergency 
managers and city managers and city 
planners use planners use 
WWW. graphic WWW. graphic 
products for detailed products for detailed 
forecastsforecasts

Commercial weather Commercial weather 
companies & emergency companies & emergency 
managers use grids to managers use grids to 
generate tailored generate tailored 
productsproducts

Radio stations & public Radio stations & public 
read text forecastsread text forecasts

Giving 
Customers 
What They 
Want



Hot TopicsHot Topics

•• Technology Infusion: Keeping Up With Advances Technology Infusion: Keeping Up With Advances 
in Science and Technologyin Science and Technology

•• International Data PolicyInternational Data Policy
•• Office Closures Office Closures 
•• Role of Government & Private SectorRole of Government & Private Sector
•• Climate Services: Demand for Data and Climate Services: Demand for Data and 

Prediction Services Has Dramatically IncreasedPrediction Services Has Dramatically Increased
–– DroughtDrought
–– El El NiñoNiño/La /La NiñaNiña

•• Homeland SecurityHomeland Security
•• CAMSCAMS




