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Presenter
Presentation Notes
The National Weather Service has been making a difference in people’s lives for 140 years.  
The timely and accurate weather, water, climate, and environmental information supports the Nation’s social and economic development.  
NWS offices across the country help people make life-saving decisions every day.  
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546 Fatalities from
1,748 Tornadoes
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Historic U.S. FloodsHistoric U.S. Floods

6 Million Acres Burned6 Million Acres Burned

2011:  A Year of Extremes
 ~600 Fatalities

 $50 Billion in Economic Losses 
 

2011:  A Year of Extremes
 ~600 Fatalities

 $50 Billion in Economic Losses 

Devastating BlizzardsDevastating Blizzards

Pacific TsunamiPacific Tsunami

Presenter
Presentation Notes
Extreme High-Impact weather Year
Emphasize point these are not isolated events but long duration events that require extensive support during recovery phase as well Tornadoes
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2011:  A Year of Extremes2011:  A Year of Extremes
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UPDATE

A Changing World
Increased Vulnerability to High‐Impact Weather

Presenter
Presentation Notes
Natural Disasters in the United States, 1980 – 2011�Number of Events (Annual Totals 1980 – 2010 vs. First Six Months 2011)

In line with definitions used by the United Nations, natural catastrophes are considered “great“ if the affected regions‘ ability to help themselves is clearly overstretched and supraregional or international assistance is required. As a rule, this is the case when there are thousands of fatalities, when hundreds of thousands of people are made homeless, or when the overall losses – depending on the economic circumstances of the country concerned – and/or insured losses reach exceptional orders of magnitude.
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U.S. Thunderstorm Loss Trends
 Annual Totals 1980 –

 
2010 vs. First Half 2011 

 

U.S. Thunderstorm Loss Trends
 Annual Totals 1980 –

 
2010 vs. First Half 2011 

Average thunderstorm losses have increased fivefold since 1980.Average thunderstorm losses have increased fivefold since 1980.

First Half 2011 
$16.4 bn
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2011 Historic Tornado Year2011 Historic Tornado Year

May 22, Joplin EF‐5 tornado
151 fatalities

Deadliest single tornado since 
modern record keeping began 
in 1950

7th deadliest in U.S. history

Early Warning
Outlooks:  5 days before

Watches:  Hours before

Warnings:  24 minutes

Presenter
Presentation Notes
May 22, Joplin, MO EF5 tornado
151 fatalities
Deadliest since modern record keeping began in 1950
7th deadliest in U.S. history
The Joplin tornado is the deadliest single tornado since modern recordkeeping began in 1950.
The deadliest tornado on record in the U.S. was on March 18, 1925.  The “Tri-State Tornado” (MO, IL, IN) had a 291-mile path, was rated F-5 based on a historical assessment, and caused 695 fatalities.
The EF-5 Joplin tornado had winds in excess of 200 mph, was ¾ of a mile wide, and had a track lasting six miles.  




7

2011 EF‐5 Tornadoes2011 EF‐5 Tornadoes

2011 EF-5 Tornadoes

Date Location Death 
Toll Path Length

April 27, 
2011 Smithville, MS - Shottsville, AL 22 75 miles (121 km)

April 27, 
2011 Hackleburg, AL - Huntland, TN 71 132 miles 

(212 km)
April 27, 
2011 Philadelphia, Mississippi 3 29 miles (47 km)

April 27, 
2011 Rainsville, Alabama 26 33.8 miles 

(54.4 km)
May 22, 
2011 Joplin, Missouri 158 22.1 miles 

(35.6 km) 
May 24, 
2011

Calumet - El Reno - Guthrie, 
Oklahoma 9 65 miles (105 km)
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Major ‐ to ‐ record flooding

Severe impact on 
Agriculture, Infrastructure, 
Navigation, Transportation 
and Economy

Estimates upwards of 
$10‐Billion in losses from 
Mississippi alone

2011 Historic Flooding Year2011 Historic Flooding Year

Widespread Snow Cover Widespread Snow Cover ––

 
through Midthrough Mid‐‐MarchMarch

Presenter
Presentation Notes
Total Economic Impacts
Total economic damage could reach several billion. Why? The Mississippi River runs past farmlands and cities in six states. The flood's greatest damage could come on May 23 when it empties in New Orleans, still recovering from Hurricane Katrina. Here's a rundown of damage so far.
River barge traffic, transporting billions in crops, are delayed. Riverboat casinos are closed for 6-8 weeks ($14 million).
Farmland crop damage could total $2 billion (Fortunately, farmers usually have crop insurance.)
Missouri - 130,000 acres, 100 homes and 300 people were flooded, costing $300 million.
Kentucky - More than $5 million in damage. FEMA officials are still estimating.
Memphis TN - Levees protected the downtown, although 1,300 homes in outlying areas were flooded.
Arkansas - Flooding could destroy what's left of the $200 billion catfish industry.
Mississippi - Damage could total $800 million.
Louisiana - 25,000 people were flooded when levees were opened to protect New Orleans. Why? If the Mississippi River flooded the city, it would hit harder than Hurricane Katrina. The flood would have also threatened 10 Louisiana refineries, representing 14% of U.S. operating capacity. (Sources: USA Today,CNN Money)
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Wet Winter/Spring
NWS Outlooks & 
Forecasts

What/When/To Whom
Jan‐Feb: Briefings highlighted 
threat of major spring floods
May‐June: Weekly outlooks
3‐5 Days: Warnings

Communities Alerted to 
Prepare:

Evacuations, spillways 
opened, levies breached

2011 Red River / Missouri River / 
 Mississippi River

 

2011 Red River / Missouri River / 
 Mississippi River

Presenter
Presentation Notes
2011 FLOODS

Northern States (Montana, North Dakota, Minnesota)
Spring flooding in portions of the United States has been significant. In fact, for the third consecutive year, there was widespread major flooding.
Affected North Central states through the mid-West and the northeast.
Snowpack in the North Central states contains water content was among the highest of the last 60 years.
The following areas were hardest hit:
The Red River of the North, which forms the state line between eastern North Dakota and northwest Minnesota
The upper Mississippi River basin from Minneapolis southward to St. Louis
Missouri River: The Missouri River forms in Southwestern Montana and drains over 530,000 square miles of the West and Midwest before it flows into the Mississippi at St. Louis, MO.  It is the second largest tributary of the Mississippi by discharge.


Southern States (Tennessee, Missouri, Arkansas, Mississippi, Louisiana):
Epic flooding of Mississippi River
People and infrastructure severely affected by main stem river flooding and backwater impacts on tributaries.
This historical flooding along the lower Mississippi River will have major impacts to our economy.  Of significance, both agriculture and navigation will be adversely impacted by this historical flood. Crests along the lower MS River are expected to be broad multi-day crests. 
Current forecast projections indicate that major to record flooding will occur along the Mississippi River from Cairo, IL, to the mouth of the Mississippi River.  
The operation of both Bonnet Carre and Morganza Spillways has lowered the crest forecasts on the mainstem Mississippi River from Baton Rouge, LA, and points downstream including New Orleans.
This is a prolonged flood event that will last through May and well into June.  
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Exceptional drought 
widespread in TX, OK, NM, KS

Wildfires have claimed 6.3M 
acres so far in 2011 

NWS Support
Outlooks: Increased drought

Watches: 5‐7 days

Red Flag Warnings

IMET deployments

2011 Drought & Wildfires2011 Drought & Wildfires

http://droughtmonitor.unl.edu/

Presenter
Presentation Notes
With population growing along the urban-wildland interface, wildfires pose an increased threat to life and property in the U.S. 
These fires cause about $4 billion in damages each year. 
The National Weather Service provides tens of thousands of fire weather forecasts each year.
Improving our decision support for fire mitigation and suppression is a priority, and we continue to work with our partners to make NWS contributions even more valuable. 

http://droughtmonitor.unl.edu/
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NWS Vision & MissionNWS Vision & Mission

A Weather‐Ready Nation:  

 Society is Prepared for and 

 Responds to Weather‐

 Dependent Events

Vision

Provide weather, water, and 

 climate data, forecasts and 

 warnings 

Protect life and property 

Enhance national economy

Mission

Presenter
Presentation Notes
Transition:  Our mission is and always has been centered around serving the American people to help protect their lives and property. 
Our vision is to Build a Weather-Ready Nation. 
The vision is tied to the NOAA Next Generation Strategic Plan. 



12

Assistant Administrator

 

for

 

Weather Services 

 

Dr. John "Jack" L. Hayes

Eastern Region
Micky

 

Brown 

 

(Acting)

Central Region
Lynn P. 

 

Maximuk

Southern 

 

Region 
Bill Proenza

Western Region
Vickie L. Nadolski

Alaska Region
Dr. Frank Kelly

Pacific Region
Ralph J. LaDouce

Strategic Planning 

 

and Policy
Dr. Edward Johnson

Hydrologic 

 

Development 
Gary Carter

Operational 

 

Systems 
Mark Paese

Science & 

 

Technology 
Don Berchoff

EEO & Diversity 

 

Management

 

Charly

 

Wells

Chief Information 

 

Officer 
Iftikhar

 

Jamil

Chief Financial/
Administrative Officer 
Robert J. Byrd

Climate, Water, & 

 

Weather Services 

 

David Caldwell

International Activities 

 

Courtney Draggon

 

(Acting)

Deputy Assistant 

 

Administrator

 

for Weather Services 

 

Laura K. Furgione

Environmental 

 

Modeling Center

Dr. Stephen Lord

Hydrometeorological

 

Prediction Center

Dr. James Hoke

Storm Prediction 

 

Center

Russ Schneider

National Hurricane 

 

Center

Bill Read

Climate Prediction 

 

Center

Dr. R.W. Higgins

NCEP Central 

 

Operations

Ben Kyger

Space Weather 

 

Prediction Center

Dr. Tom Bogdan

Aviation Weather 

 

Center

Robert Maxson

Ocean Prediction 

 

Center

Dr. Ming Ji

LEADERSHIP LEADERSHIP/HQ STAFF OFFICES

REGIONAL OFFICES

NATIONAL CENTERS
National Centers for 

 

Environmental Prediction 

Dr. Louis W. Uccellini

NWS OrganizationNWS Organization

Presenter
Presentation Notes
Updated 6/1/2011
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Retail
WX Industry

Retail
WX Industry

IBM Supercomputer Central
Distribution

Hub

Central
Distribution

Hub

ObserveObserve

Products & Forecast Services

Diverse 
Customer Base

e.g., Energy Officials, 
DHS/FEMA, Emergency 

Managers, Water 
Resource Planning, 

Transportation, Health 
organizations (CDC…)

- Process
- Assimilate
- Predict

- Process
- Assimilate
- Predict

Central
Guidance
Central

Guidance
Local

Offices
Local

Offices
Wholesale

Direct
Wholesale

Direct

Direct Distr.
Web, EAS

NWR, EOCs

Direct Distr.
Web, EAS

NWR, EOCs

NWS Operations
 How We Predict and Protect

 

NWS Operations
 How We Predict and Protect

Presenter
Presentation Notes
Wholesale Direct Distribution includes customers who pay for direct access to NWS data through the Gateway, but don’t pay a Weather Industry company for repackaged or more customized services.  

Retail WX. Industry includes large and small companies such as The Weather Channel, Accuweather, etc.

Direct Distribution is when NWS provides information directly to the consumer including emergency managers, through the web, emergency alert system, NOAA Weather Radio, etc.
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NWS Operations
 Weather Forecast Office Community Presence 

NWS Operations
 Weather Forecast Office Community Presence

Presenter
Presentation Notes

WFO staffing, the roles in the WFO, the outreach works.  
The contact with emergency managers (county level) works.  
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NWS ObservationsNWS Observations

Doppler Radars
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NWS ObservationsNWS Observations

Automated Surface Observing Sites
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NWS ObservationsNWS Observations

Upper Air Observation (Radiosonde) Stations
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NWS ObservationsNWS Observations

Cooperative Observer Sites
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NWS ObservationsNWS Observations

Buoy Networks
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DisseminationDissemination

NOAA Weather Radio (NWR)

NOAA Weather Wire (NWW)

Internet

NOAAPORT

Emergency Managers 
Weather Information Network 
(EMWIN)

NOAA Weather Radio (NWR)

NOAA Weather Wire (NWW)

Internet

NOAAPORT

Emergency Managers 
Weather Information Network 
(EMWIN)

Family of Services

Broadcast Media

Private Sector

Family of Services

Broadcast Media

Private Sector
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DisseminationDissemination

NOAA Weather Radio Transmitters
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1970s… 1980s-1990s

NWS Modernization
 Enabled Successes

 

NWS Modernization
 Enabled Successes

Presenter
Presentation Notes
We’ve come a long way in the last few decades

1970s…
1974-era radar from Louisville showing imagery from April 4, 1974, tornado outbreak
View of the electronic computer complex at the National Meteorological Center 
Visible satellite image of U.S. from April 3, 1974 (taken by Applications Technology Satellite 3)
Traditional WFO instrument shelter (Stevenson Screen)

1990s…
Louisville NEXRAD (KLVX) imagery from February 5-6, 2008 Super Tuesday Tornado Outbreak
IBM supercomputers used for climate and weather forecasts
View of AWIPS monitor
ASOS instruments
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Presenter
Presentation Notes
Our services improved during the 1990s, but there’s much more left to do.
While our tornado warning lead times doubled, we’ve done very little to reduce the false alarm rate.  We know from accounts in Alabama and Missouri that people had grown accustomed to hearing tornado warning sirens and not taking action.
Hurricane track forecast accuracy has improved but hurricane intensity forecasts have not.
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Increased vulnerability to 
high‐impact weather

Growing population and 
demographic trends

Technological dependence

Water availability and quality

Aging infrastructure

A Changing WorldA Changing World

Presenter
Presentation Notes
Increasingly Weather-Sensitive Nation
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A Changing World
 Coastal Population Growth

 

A Changing World
 Coastal Population Growth

Coastal Threat:  Intense Hurricanes 
Hurricane Katrina: 2,000 deaths, $125B in 
damages

Goal:  Improve preparedness, reduce loss of 
life, increase forecast accuracy and 
timeliness
What we’re doing:

Hurricane Forecast Improvement Project
50% improvement in track and intensity forecast 
accuracy
Improve storm surge forecasts and warnings
Extend forecast reliability out to 7 days
Reduce forecast uncertainty to enable earlier risk 
management decisions

Presenter
Presentation Notes
The intensities of the strongest hurricanes in the Atlantic basin have been increasing since around 1980.  However, reliable basin-wide records of intensities are probably too short (only about 30 years) to determine confidently whether or not there is any trend in intensity over a 100 year period.  Because of the strong multi-decadal variability present in the Atlantic basin, records on the order of a century are needed for confident assessment of this issue.  
The high frequency of Atlantic hurricanes of recent years is similar to that seen during other high frequency eras, which occurred during 1880-1900 and 1935-1960. Separating these eras were decades-long periods (1900-1920 and 1971-1994) with a notably lower frequency of hurricanes.
An expert team that included four NOAA researchers was recently commissioned by the World Meteorological Organization (WMO) [1] to review climate model projections of potential future changes in global hurricane activity due to greenhouse warming.  
The authors of this review paper concluded the following regarding global tropical cyclone projections for the late 21st century:
“It is likely that the global frequency of tropical cyclones will either decrease or remain essentially unchanged owing to greenhouse warming….Current models project changes ranging from -6 to -34 percent globally, and up to +/-50 percent or more in individual basins [including the Atlantic]…”
“Some increase in the mean maximum wind speed of tropical cyclones is likely (+2 to +11 percent globally) with projected twenty-first century warming, although increases may not occur in all tropical regions.”
“Rainfall rates are likely to increase.  The projected magnitude is on the order of +20 percent within 100 km (60 mi) of the tropical cyclone center.”
“We have low confidence in projected changes in tropical cyclone genesis-location, tracks, duration and areas of impact.” 
“…a recent downscaling study [from NOAA] using an operational (9-km grid) hurricane prediction model shows a tendency towards increased frequency of Atlantic Category 4 and 5 hurricanes over the twenty-first century.  We judge that a substantial increase in the frequency of the most intense storms may also occur globally, although this may not occur in all tropical regions.”
[1] “Tropical Cyclones and Climate”, Nature Geoscience, vol. 3, 157-163 (2010).
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A Changing World
 Increasing Air Traffic
 

A Changing World
 Increasing Air Traffic

Threat:  Air traffic doubling by 2025 
Delays cost $41 billion/year 
70% are weather related

Goal:  Improve Forecasts for Aviation
What we’re doing:

NextGen aviation weather improvements
Increasing resolution, accuracy
Improving decision assistance—uncertainty data
Target: 2/3 reduction in aviation delays by 2025

Benefits we’ve already realized
Golden Triangle Experiment

Increased forecast updates from every 6hrs to every 2 hrs

Saved $185 million by reducing delays

Baseline Demand

Future Demand

>200%

Sector 
Capacity

125- 
200%

80- 
125%

Presenter
Presentation Notes
2/3 of weather delays can be avoided by:
Improving 0-12 hour forecasts
Improved weather situation awareness
Translating weather forecasts into air traffic control Impacts
70% of current domestic air traffic delays equating to cost of $28 billion/year
Weather-related delays and costs expected to increase as air traffic doubles or triples by 2025
Up to two thirds of current weather delays (~$19 billion worth) avoidable by:
Improving 0-12-hour forecasts
Establishing common weather operating picture
Translating weather forecasts into air traffic control Impacts
Demand for improved weather support will increase during NextGen era to deal with projected doubling or tripling of air traffic by 2025


NextGen FY11 President’s Budget Request: $21M vs FY11 Spend Plan $6M
FY12 President’s Budget Request: $33M
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A Changing World
 Vulnerability from Technological Dependence

 

A Changing World
 Vulnerability from Technological Dependence

Threat:  Space Weather impacts critical infrastructure and 
national security (power grids, communications, air travel, 
satellites)

Expect vulnerabilities to grow with growing technological advances

Next solar maximum expected in 2013

Goal:  Increase National and International preparedness 
for solar storms

What We’re Doing
Increase real‐time space situational awareness as solar 
disturbances trigger potentially high‐impact space weather 

Increase operational space weather warning accuracy and lead 
time for vulnerable infrastructure and missions

National and international research‐operations partnership 

Presenter
Presentation Notes
Space Weather Impacts
Satellites 
GPS Reliability
Aviation (Polar Flights)
Energy distribution

Good strategic thinking coupled with thoughtful planning is vital to engineer around the problems created by space weather. We must strategize and plan for the changing face of our technological infrastructure; only then can we focus our research and modernization efforts. 
 The images on this slide represent some of the keystones of our changing world—those industries, sectors, or activities that will have increasing vulnerabilities to disruption by space weather storms. They represent some of the industries or activities that will drive the need for space weather products and services.

…and to highlight just a couple of these vulnerabilities: 
Airspace management needs
 Supporting NextGen is a NWS priority and a hugely important initiative for our nation.  It is an NWS goal to provide the National Airspace System with a comprehensive weather picture in order to aid in fast and consistent decision making, enabling more effective utilization of available airspace resulting in fewer delays and re-routes.
 Space weather will be a key component to this decision support of NextGen.
 NextGen is actually a great example of the evolving technology we are becoming more reliant on—technology that is increasingly vulnerable to space weather. NextGen will rely on the Automatic Dependent Surveillance Broadcast (ADS-B) which is GPS-based and is the future of air traffic control.  Space weather events can cause GPS position errors, or even total loss of signal, both of which would render GPS useless to the aviation community.
Arctic economic development
The Arctic Region is particularly vulnerable to the effects of space weather.  
 Climate change in the Arctic region is driving unprecedented interests in many sectors, and many countries.  National security concerns are increasing as reductions in sea ice increase access to Arctic resources and opportunities for economic development and resource extraction.  Drilling operations rely heavily on GPS.
 With open passages through the sea ice, ship routes from Europe to Japan and China would be 2,500 miles shorter.  Asia's Pacific coast to Western Europe covers over 12,000 nautical miles, via the Panama Canal . Traveling through the arctic, via the Northwest Passage, would reduce the total distance by 1/3.  However, the high latitudes are particularly vulnerable to space weather.  This impacts ship communications and GPS navigation systems.
 SWPC is working closely with the NWS Alaska Region (AR) on the integration of space weather products into the Alaska suite of products. 
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SES Satellite Inmarsat FEMA Boeing FAA

Alaska DOT Chrysler Motorola L-3 
Communications

Bonneville Power 
Administration

Washington St. Dept of 
Transportation

John Deere & 
Caterpillar, Inc.

Major Airlines – 
UAL, AA, CO, Delta

United Launch 
Alliance

Salem and Hope Creek 
Nuclear Stations

Multiple critical infrastructures impacted

Sample Recent Registrants 

Fast Growing Demand for Space Weather Products

Presenter
Presentation Notes
The above list of customers represents the very diverse community impacted by space weather. We had wondered how the interest would grow after we started seeing some space weather events again after the long minimum. The rise in 2010 was largely due to the increase in solar activity. 

Even during solar minimum when space weather storms are rare, interest in space weather is growing.
Through this period of extended solar minimum, the amount of traffic to NOAAs Space Weather Prediction Center’s Web site has been steadily increasing.
Increased reliance on technology, especially space-based technology, has resulted in significant growth in interest and need for space weather products.
NWS recognizes that continuing space weather education for customers is a critical component in ensuring preparedness 
Next solar maximum in 2013 – expect more interest, more customers, and more impacts in the coming years.
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A Changing World 
 Water Availability and Quality

 

A Changing World 
 Water Availability and Quality

Threat:  Too much, Too little, Poor Quality
Goals: 

Minimize losses due to floods and droughts
Increase economic benefits from water forecasts 
and information

What we’re doing
IWRSS: Partnership of 21 federal agencies.

Improving warnings, better season and extended 
drought and heavy precip outlooks
Developing Common Operating Picture
Creating Single portal for Water Information
Sharing technology, information, models, best 
practices
“Tool Box” for forecasts, data, mapping and 
programs

Presenter
Presentation Notes
We are planning the Integrated Water Resources Science and Services consortium.  This will bring together the more-than-20 federal agencies that have water management responsibilities to deal with the problems of too little water, too much water, and water quality. 

IWRSS is a NOAA-led interagency consortium, more than 20 federal agencies with water-related missions, to develop and implement strategies for providing the new kinds of information needed by stakeholders and decision makers.

Since no single agency has all of the capabilities and resources needed to tackle these complex issues, IWRSS provides a new paradigm needed to support agencies working together in new ways. It involves science, technical and human dimensions.

The USACE has the lead on the federal Toolbox project.  The USGS has drafted a charter for the inter-agency team that is being formed to specify the requirements for the toolbox.  
NOAA’s forecast mission requires routine interaction with many agencies’ data and information systems
  Recent floods underscore the criticality of interoperability between all government agencies regarding water resources
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Dynamic Flood Inundation 
 Forecast

 

Dynamic Flood Inundation Dynamic Flood Inundation 
 ForecastForecast

Conventional Flood Forecast

A Changing World 
 Water Availability and Quality

 

A Changing World 
 Water Availability and Quality
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A Changing World
 Aging NOAA NWS Infrastructure

 

A Changing World
 Aging NOAA NWS Infrastructure

Threat:  Many systems developed and facilities obtained 
during modernization are approaching the end of life

NWS Telecommunications Gateway assessed as high program risk 
Aging infrastructure
Limited backup capability
Inability to support high data volumes

AWIPS/NEXRAD systems deployed in 1990s
Average WFO age is 21 years

Owned facilities require are aging & require major improvements, O&M
WFO leases are expiring; 11 require relocation

Goal:  Ensure field well equipped to sustain critical forecast 
and warning mission 
What we’re doing:

Implementing Tech Refresh in Gateway to reduce program risk
AWIPS/NEXRAD S&T infusion ongoing—continuous improvement strategy

Key decision point NEXRAD
Conducting high priority WFO Facilities improvements (HVACs)

Presenter
Presentation Notes
NWS Budget Challenges to infrastructure:
Aging buildings, 
COMMS/IT/Gateway, 
Radars (20 yr life expectancy arriving now), 
Satellites 

NWS Modernization occurred over 20 years ago.
Many systems developed and facilities obtained during modernization are approaching the end of life-cycle.

NWSTG:  Nation’s hub for the collection and distribution of weather data and products with continuous operation
 Issues:
2006 - last re-design and significant technology refreshment;
FY 2011, risk assessment was a high program risk level and received an overall rating of 2.5 (red) based on:
aging infrastructure,
limited backup capabilities, and 
inability to support increased data volume projections;  
Single point of failure for the collection and dissemination of time-perishable products
 forecast accuracy would be severely degraded with loss of operations;
Satellite and other programs will increase data flow demand beyond capacity.

FACILITIES:  NWS operates 122 WFOs; 18 WSO; and 2 TWCs along with other specialized facilities (NDBC; NLSC/NRC).
 Average WFO age is 21 years.
Own 87; Lease 35.  
Issues:
Aging NWS-owned facilities;
increasing facility O&M costs;
major system improvements – roofs, electrical, HVAC
Initial leases expiring – lease rate increases, 11 require relocation due to 
Not meeting current operational requirements (space, electrical loads)
Facilities beyond economic life
Unresponsive landlord
Not compliant with current codes and regulations
Forced to invest into leased sites due to lessor non-compliance
 
WFO Construction budget is $5.6M in FY11 Spend Plan & $3.2M in FY12 President’s Budget.
 
FY11 Construction Program is for lease payments and high priority system improvements – HVAC, roof replacements 
FY12 Construction Program is for modernization of Alaska and Pacific Region facilities and two HVAC  replacements; lease payments $ moved into Local Warnings and Forecast Base

NEXRAD:  Primary observation system for severe weather 
Initially deployed in the 1990’s
No near-term replacement system – FAA decision point for MPAR Development is in FY2017
Will require a Service Life Extension Program –   
NEXRAD O&M budget is $46M
 
Issues:
O&M program only supports sustainment;
Strategic investment in radar performance improvements are not covered (NEXRAD PI cut in FY10 Budget and has not been restored);
Performance on key activities such as tornado, flood and winter storm warning will stagnate; and
 Sustaining engineering efforts and strategic investments are critical to extend the design life of the NEXRAD through at least 2025.
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What else must be done to save lives and 
livelihoods?

Better prepared communities…

Warnings get to every American…

Better observations and models…

Public preparedness…

Social and behavioral sciences…

Presenter
Presentation Notes
A look at what will help us save more lives
 Investing in improvements forecasting, enabled through better observations and models
Increasing capabilities of radar and satellites, coupled with finely detailed numerical models in real-time
Warn-on-forecast using storm-scale models ingesting GPS-Met Observation System and dual-polarization MPAR

 Increase Community Presence (i.e., more boots on the ground)
Community awareness and trust
		
 social and behavior sciences examining the public response and public preparedness
Research to be done on false alarms and the public perception of and response to high impact weather warnings
Understand linkage of air and water and the deep complexities of this planet
Examine the effect our forecasts have:  Impact of an inch of snow during rush hour in D.C. vs 2 feet of snow in the mountains.  That 1 inch event is high impact.
New dissemination capability based on cell towers

Are there ways to increase warning times further if we were to increase funding for observations infrastructure?
Yes.  NOAA is already working to increase warning times and will continue to do so through dedicated mission-driven research and transition of research to operations.  Increasing warning times requires a “Warn-on-Forecast” (WoF) capability using operational computer-based forecast models to go beyond the current “Warn-on-Detection” (WoD) capability.  A WoF capability could provide 30-60 minutes of tornado lead time while WoD is typically limited to 10-25 minutes.  A WoF capability is possible by 2020, provided funding is increased for focused research over the 2012-2020 period, operational and backup/transition computing capabilities, and improved observing capabilities.  Additional research is needed in order to bring this technology to the point where it can be transitioned to operations.  Funding for this program began in FY10.  Additional operational computing capabilities are required for running the computer-based forecast models for WoF.  A focused research effort covers model development and developing new observing system capabilities such as augmented data from aircraft, gathering surface observations from a large variety of networks across the country, new wind, temperature and moisture measurements in the lower atmosphere, and the next-generation of radar system that will allow for faster refresh rates and increased confidence - Multifunction Phased Array Radar (MPAR).  
MPAR technology already exists within the military to track aircraft and missiles and is being adapted by NOAA from de-classified Navy technologies.  A network of MPAR units could provide next-generation expansion of our current weather surveillance network, replace the Nation's aging air traffic surveillance radars, and meet homeland security and defense requirements for identifying and tracking non-cooperative craft operating over the U.S. homeland.  The Nation's current radar technology is comprised of several independent mission-specific systems (separate systems for FAA, for weather, for defense, etc.)  Combining the operational requirements of these various radar systems with a single technology solution would result in an estimated savings to the nation of $4.8 billion in acquisition and maintenance costs. Services could improve dramatically despite being able to reduce the number of radars by 35 percent. In addition, MPAR features more flexible and faster sampling time (43 seconds versus 2-3 minutes) which would enable forecasters to issue tornado warnings more rapidly and with greater confidence.  In FY12, NOAA proposes to work with the FAA to engage in a Risk Reduction Program to determine if this technology will meet NOAA and FAA requirements.
We know that our National Weather Service community-based preparedness programs are also vital in saving lives.  Whether a tornado warning is 24 minutes before impact, as we saw during the April 27 tornado outbreak in the south, or the conceptual 1 hour in advance, public preparedness and action remain the most critical link in the chain.  A National Weather Service warning that is not received or heeded provides little benefit.  A sustainable community presence where public preparedness and effective and accessible decision support services for emergency managers remains a top priority.
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NWS Strategic Plan:

Improve weather, water, and climate decision 
services for events that threaten lives and 
livelihoods

Improve accuracy and lead times for high‐
impact events

Better communicate levels of confidence in our 
forecasts

Help improve community preparedness and 
response

Enable the Weather Enterprise

Develop a sustainable business model

NAS Committee:  The Assessment of the National Weather Service’s 
Modernization Program

Meeting the Nation’s Needs 
 Building a Weather‐Ready Nation
 

Meeting the Nation’s Needs 
 Building a Weather‐Ready Nation

Presenter
Presentation Notes
Strategic Plan Goals:
GOAL 1:  Improve weather decision services for events that threaten lives and livelihoods
GOAL 2:  Deliver a broad suite of improved water forecasting services to support management of the Nation’s water supply
GOAL 3:  Support climate services to help communities, businesses, and governments understand and adapt to climate-related risk
GOAL 4:  Improve sector-relevant information in support of economic productivity
GOAL 5:  Enable integrated environmental forecast services supporting healthy communities and ecosystems
GOAL 6:  Sustain a highly-skilled, professional workforce equipped with the training, tools, and infrastructure to meet our mission

NAS Study:  Committee on the Assessment of the National Weather Service’s Modernization Program
Congress asked NWS to initiate this study and told us, in broad terms, what they expect.  The study starts with a review of the NWS Modernization and Restructuring – it was referred to as the MAR at the time, so I am going to use that acronym.  We are going to provide detailed background information as your study proceeds, and the next item on our agenda today is a summary of the basic facts of the MAR.





34

Meeting the Nation’s Needs 
 Building a Weather‐Ready Nation
 

Meeting the Nation’s Needs 
 Building a Weather‐Ready Nation

A Weather‐Ready Nation will 
require more integrated 
environmental services 

Partners want to know what we 
know

Probabilities, accuracy, timeliness, and 
accessibility

Changes described in the NWS 
Roadmap will enable us to better 
serve our Core Partners and the 
Weather Enterprise
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SummarySummary

NWS performance arises from the 
Modernization investment

Nation faces increasing risks from high‐
impact weather

Significant science and technology challenges 
remain
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