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Our Common Concern 

Extreme Weather 

• Includes… 
– severe and unseasonable weather  

– heavy precipitation 

– hurricanes 

– storm surges  

– tornadoes, other windstorms (including derechos) 

– extreme heat, extreme cold 

– and many other qualifying weather events… 

3 



Marine and Coastal Weather 

High Impact Events 

• Coastal flooding 

• Storm surge 

• Hurricane 

• Tsunami  

4 



Key Research 

Interdependencies 

• Big data science  

• Climate modeling/assessment  

• Infrastructure and network design, 

management and adaptation planning 

• Communication 



Toward a Common Vision 

A Weather Ready Nation 

Its about better decisions! 
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Your National Weather Service 

Protecting Lives and Property 

Mission 

Protect life and property and enhance the 

national economy 

What we do! 

Create, maintain and deliver a suite of data and 

proactive products (forecasts, advisories, 

analysis, maps, outlooks, tools…)  

Tangible Outcomes 

Research results and service enable decisions 
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 Safe transportation 

systems;  

 Minimized road 

restrictions;  

 Efficient traffic flow, 

movement of goods 

and services,  
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Your National Weather Service 

Strong Community Presence 



www.weather.gov 
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NWS Forecast Maps 

http://www.weather.gov/forecastmaps 
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http://www.weather.gov/forecastmaps


NWS Seamless Suite  
Products and Services 

Spanning Climate, Water and Weather Scales 
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Severe Weather 

www.spc.ncep.noaa.gov 

Storm Prediction Center (SPC) 

Winter Weather and Heavy Precipitation 

www.hpc.ncep.noaa.gov 

Hydrometeorological Prediction Center (HPC) 

3–7  and 8-14 Day Hazards 

www.cpc.ncep.noaa.gov 

Climate Prediction Center (CPC) 

http://www.spc.ncep.noaa.gov/
http://www.spc.ncep.noaa.gov/
http://www.spc.ncep.noaa.gov/
http://www.hpc.ncep.noaa.gov/
http://www.hpc.ncep.noaa.gov/
http://www.hpc.ncep.noaa.gov/
http://www.cpc.ncep.noaa.gov/
http://www.cpc.ncep.noaa.gov/
http://www.cpc.ncep.noaa.gov/


NWS Seamless Suite 

Non-Routine Products and Services 

Watch/warning/advisory 
• Convective Weather 

• Tropical Weather 

• Winter Weather 

• Hydrology 

• Coastal Flood 

• Marine Weather 

• Non-Precipitation 

• Fire Weather 

• Statements 

• Storm Data 

• Other Non-Routine Products 

• Information Requests 
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• Extreme Weather Wording 

• Verification and 

Performance Goals 

• Impact-Based Decision 

Support Services 

• Requesting a Spot Fire 

Weather Forecast 

• Hazardous Materials 

Emergency Support 

• Interactive Warning Team 

• HazCollect 

• Damage Surveys 



NWS Seamless Suite 

Routine Products and Services 

• Public Forecasts 

• Data 

• Radar Services 

• Hydrologic Services 

• Marine Services 

• Fire Weather Services 

• Aviation Services 

• Climate Services 
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Climate Services 

Data Services and Trend Analysis 

• NOAA’s Online Weather Data 
(NOWData) is a data query system 
providing basic climate statistics 
 

– Downscaled National Outlooks 
to local climate information 

 

• Other online data products: 

– Last 3 month daily data 

– Last 5 year monthly/daily 

– This year record events 

– Last year monthly site, regional 
and state summaries 
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Hydrologic Services 

• Advanced Hydrologic 

Prediction Service AHPS 
Precipitation 

• Multi-sensor Observed 

Precipitation 

• Daily 

• Past 7, 14, 30 and 60 days 

• Year and Water Year-to-date 

• Historical Monthly totals 

• Analysis: 

• Period Normal 

• Departure from Normal 

• Percent of Normal  

• Precipitation Frequency Atlas 14 
http://www.nws.noaa.gov/oh/hdsc/currentpf.htm 
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http://water.weather.gov/precip/ 



National Weather Service 

partnership policy and support 

for State/Local DOTs 

 



NWS Support for State DOTs 

 Partnership Policy  

• What we do!  NWS provides weather information through 

standard dissemination mechanisms 

 

• What we don’t do! NWS does not provide specialized  

forecasts or comprehensive services 

 

NOTE:   

    NWS partners with America’s Weather 

Industry to provide specialized weather 

support to DOTs 
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NWS Support for State DOTs 

Messaging and Forecasting 

• Coordinated DOT and NWS public notices 

– Variable-message signs 

– Common wording 

– Press releases 

 

• Collaborative forecasting 

– DOT participation in NWSChat 

– Evaluation of road model (e.g. METRo) output 

based on NWS grids and products 

– Forecasts from NWS grids available on some 

– DOT public websites  

– DOT 511 travel information systems 

– DOT internal webpages for each mile post 
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NWS Support to State DOTs 

Enabling Decision Support 

• NWSChat Community 

– Live 2-way communication with 

NWS, emergency managers, 

media… including access to DOT 

data and products  

• At least 91 identified DOT 

registered today 
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DOTs and their “agents” 

register at:  

nwschat.weather.gov 

 

Friend Us, We are on 

Social Media too! 



NWS Support for State DOTs 

Graphics, Training & Education 

• GIS Data Portal  

GIS Data Portal – Geo-referenced images 

and standardized web services 

http://www.nws.noaa.gov/gis/  
 

• Graphical Weather Summaries  

•Graphical Travel Pages 

•Single Slide Graphics   

 

• NWS Outreach and Education 

•Seasonal Training and Workshops 

(visits to Forecast Offices and Traffic Ops 

Centers) 

•COMET workforce/training modules 

•Social-science impact studies  
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Billings MT.   

http://www.wrh.noaa.gov/byz/state/transportation/index.php?wfo=byz 

Pocatello, ID 

http://www.wrh.noaa.gov/pih/transportation/index.php?wfo=pih 

http://www.nws.noaa.gov/gis/
http://www.wrh.noaa.gov/byz/state/transportation/index.php?wfo=byz
http://www.wrh.noaa.gov/byz/state/transportation/index.php?wfo=byz
http://www.wrh.noaa.gov/pih/transportation/index.php?wfo=pih
http://www.wrh.noaa.gov/pih/transportation/index.php?wfo=pih


NWS Support for State DOTs 

Graphics, Training & Education 
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NWS 

Products on 

DOT Webpage 

Courtesy of WFO Raleigh 



Enterprise Support to State DOTs 

Enterprise Partnership Study 

Project Description and Goals 

•NWS with FHWA to Evaluate Current 

DOT/Weather Enterprise Practices in the 

exchange of data and information 

 

•Document Effective Interactions  

Provide Guidance  
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But, Who Ya Gonna to Call? 

No One Organization has all 

the Solutions 



Enterprise Support to State DOTs 

Case Studies 

1. State Dot Meteorologist/NWS 

• Private Sector in-situ 

• Private Sector off site 

 

2. Private Sector/NWS 

• Private Sector in-situ 

• Private Sector off site 

 

3. NWS Only  

• No Private Sector 
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Traffic Management Center 



Case Study: Utah 10 January 2013 

Partnership in Action 

Leading up to Event 

• Strong cold front brought a 

heavy band of snow to the 

Wasatch Front just ahead of 

the evening commute 

• Snow accumulated on area 

roads during the late afternoon 

and evening resulting in a 

hazardous commute 

• Event was well forecast and 

collaborated between NWS 

and UDOT meteorologists 

NWS/UDOT 

Collaboration 

via NWSChat 

UDOT 

Product 

Timeline 



NWS/UDOT Collaborative Wording – 

NWS Text Products 

• Winter Storm Warning ~3:00 PM on 9 Jan 

“Accumulating snow along with blowing and drifting 
snow will create widespread hazardous travel 
conditions Thursday afternoon through Friday 
morning.” 

• Winter Storm Warning ~4:00 AM on 10 Jan 

“Widespread hazardous travel conditions will occur 
this afternoon through Friday morning… 
significantly impacting the commutes this evening 
and Friday morning.” 

• Products also direct users to UDOT : 

“For winter road conditions from the Utah 
Department of Transportation visit: 
http://www.udottraffic.utah.gov/roadweatherforec
ast.aspx” 

http://www.udottraffic.utah.gov/roadweatherforecast.aspx
http://www.udottraffic.utah.gov/roadweatherforecast.aspx


UDOT Chats to NWS 

 5:47 PM – 9 Jan 2013 

<udot> FYI. UDOT is posting VMS (Electronic 

Highway Signs) stating Winter Storm XXpm 

Thursday on all signs statewide starting 

tonight.        

 

 7:24 AM – 10 Jan 2013 

<udot>NWS, UDOT has decided to post VMS 

signs reading "Winter Storm xxxx Time" 

These signs are currently indicating road 

impacts in Ogden at 3 PM, SLC at 4 

PM, Provo/Utah County at 5 PM. We are 

expecting the evening commute to be 

impacted significantly by this storm. 



NWS Non-traditional Product 

Impact-Based 

• Web graphics - 9 were created 
highlighting storm and its impacts 

– Many graphics referred viewers to 
UDOT website 

• Twitter – 54 tweets between the 8th 
and the 11th  

•              web briefings on the storm 
and its potential impacts were created 
on 8 and 9 Jan  

– 8th – 1577 views 

– 9th – 2599 views 

• Briefings referred viewers to UDOT 
webpage for additional travel 
information 

– Included collaborated wording on 
impacts and affected areas 



NWS Web Graphics 

Pointed to UDOT 
• NWS began issuing web graphics 

highlighting the potential for 
commute and travel impacts on 
Monday afternoon (7th)  

• Graphics were utilized to show 
images of snow covered roads 
and potential travel impacts 

• NWS also directed users to 
UDOT webpage for additional 
road weather forecasts 

• Graphics often include 
information and graphics for 
impacted routes based on 
collaborated impacts 



UDOT Traveler Information Products 

Pointed to NWS 
• Current Road Conditions  

– Input: UDOT Plow Crews/UDOT TI 
Mets/Citizen Reporters 

– Updated at a goal of every 2 hours 

– 143 route segments 

• Road Conditions Forecast 

– 18 hour forecasts in 6 hour increments 

– I-15/I-215/I-80/I-84/I-70/US-6/US-
191/US-40 

• Road Weather Alert (Highlights/Route 
Specific) 

– Contains a statewide Red/Yellow/ 
Green impact Graphic 

– Available on the UDOT Traffic 
website/app 

• Road Weather Forecasts on 511 System 

• UDOT Traffic Twitter 

– Tweet road weather forecasts, 
restrictions, crashes, and other 
important information to motorists  

• Variable Message Signs (VMS) 

– Winter Storm XXPM Tomorrow 



Impact of a Shared Message? 

• Major commuter route near 
University of Utah shows impact of 
messaging 

• Afternoon peak commute 
(southbound) time was shifted 
based on forecast 

– Typical peak is 400-600 PM 

– On January 10th peak was 300-
400 PM 

• Reduced afternoon and evening 
(Noon-800 PM) travel based on 
forecast 

– 17 Jan – Total Volume 17,871  

– 10 Jan – Total Volume 13,540 

Typical commute peak

17 Jan 2013

10 Jan 2013

Early commute peak

V
o

lu
m

e
V

o
lu

m
e

Southbound Northbound

Typical commute peak
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Preliminary Driver Awareness 

 Survey Results 

• 400 drivers in the metro area were surveyed in 

the days after this event 

– COMET Partners Project 

– NWS/UDOT/University of Utah 

• ~80-85% of respondents were ‘satisfied’ or 

‘somewhat satisfied’ with forecast information 

• Driver behavior modification 

– ~3% took mass transit 

– ~13% did not travel because of storm 

– ~35-40% altered their travel route or timing 

because of storm 



Enterprise Support to State DOTs 

 What Does Success Look Like? 

• Clearly Defined Roles  

• Coordination of Decision Support Services 

• Consistent Messaging 

• An Engaged and Communicative 
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Resources & Emerging 

Services 



NWS Public Services 

Evolution and Timing of Hazards 

• Winter Weather 
• Forecast weather conditions including freezing 

drizzle and black ice.  

• Predict icing, frost, thaw cycles, snow 

accumulation 

• Winter and melt-related flooding 

• Data from ploughs and other equipment 

34 34 http://www.hpc.ncep.noaa.gov/wwd/winter_wx.shtml 

Probability of 

Freezing Near 

Surface 

http://www.hpc.ncep.noaa.gov/wwd/winter_wx.shtml


Winter Weather  

Evolution and Timing of Local Impact 

– Sensors in the traffic areas with high 

temporal and spatial resolution (1/2mi) 

– Mobile Observing Networks 

– Winter weather Advisories 

– 7-Day Zone Forecasts 
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Wildfires 

Regional Extremes 

2012:  destructive wildfires impact more than 

9,000,000 acres across 37 States 
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http://www.noaawatch.gov/themes/fire.php 

- Daily fire weather forecasts, fire weather warning products, 

and forecasts  

- Most NWS Weather Forecast Offices provide fire forecasts 

twice a day and provide warnings in close partnership with 

local, state and Federal fire control agencies.  

- Red Flag Warnings and Fire Weather Watches for 

protection of the public and safety of officials on the 

ground 

- Weather Forecast Staff provide vital, site-specific spot 

forecasts for wildfire (>19,000/yr), prescribed fire 

projects, all-hazards incidents 

http://www.noaawatch.gov/themes/fire.php


Low Visibility Events 

Can also be Extreme! 

• High winds and dust 

• Volcanic ash 

• Fog  

– Dense fog advisory 

– Fog warning 
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Heat 

Extreme Impact on Lives 

and Infrastructure 

• July 2012 was the warmest month on record for the 

contiguous United States and more than 9,600 daily high 

temperature records broken during June, July, and August. 
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Developmental Climate Services 

Local Climate Analysis Tool (LCAT) 

• Pre-Operational - Online 

Interactive Tool for regional, 

local studies and analysis 

 

• Future Plans 

– Weather and Climate Extremes 

– Local information and 

projections 
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Water 

• Advanced Hydrologic Prediction Service 

(AHPS) 
– Flash-flood to seasonal freshwater forecasts  

– Quantification of forecast certainty 

– Accurate and timely forecasts and warnings 

– Partnered flood-forecast area mapping 

– Visually-oriented products 

– Consistent access to standardized graphics via 

web interface http://weather.gov 
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Water 

• Data and information relevant to  

condition of roads and culverts 

– Precipitation Frequency 

– Runoff 

– Melts 

 

• Signage 

– Warning and implications 

 

• PF Atlas 14-9 17 

 http://www.nws.noaa.gov/oh/hdsc/currentpf.htm  
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CO. Alert of 

wet roads.  

CO. RWIS 

Snowmass 

Canyon  

http://www.nws.noaa.gov/oh/hdsc/currentpf.htm


Water 

42 

Currently 

provide 

probabilistic 

river forecasts 

at over 2500 

locations 



Water 

• NOAA Atlas 14 Precipitation 

 
• Updates precipitation frequency (PF) 

estimates for various areas of the U.S. 

as Volumes of NOAA Atlas 14.  

• PF Data Server (PFDS) provides access 

to data and information in many formats.  

• Publications for states not covered by 

Atlas 14 are also available 

• Partially funded by State Departments of 

Transportation 
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http://www.nws.noaa.gov/oh/hdsc/ 



Signage and Education 

Decision Support 
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Extreme Extremes 

Superstorm Sandy 

• 100 deaths,  

• 100,000’s of evacuations,  

• 8,500,000 homes without power 

• Massive flooding  

• Gasoline shortages,  

• Crippled regional energy and 

transportation infrastructure.  
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Observation and Data Services – 

Clarus and MADIS 

Integrated observations and 

shared weather data collection 

and management 
• Deployment and maintenance of 

regional (Mesonet) sensors 

 (DOT and NWS, other partners) 

• Real-time data for travel corridors  

• Local/traffic cams 

 

 

Provides access to  

•Real-time and archived data; 

•Real-time gridded surface analyses;  

•User documentation and help desk 

Increased density through MADIS 

RWIS ESS 



Enhanced Clarus Capabilities 

Transition to Operations - MADIS 

FHWA Clarus Initiative   
Shares local and regional 

road and rail weather 

observations 

MADIS, Meteorological 

Assimilation Data Ingest 

System running operationally 

within NWS 

 

15 km grid, 

updated every 

15 min 
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MADIS 

• Data:    

– Enhanced further by RWIS  + Clarus 

• Advanced data query and web services 

– MADIS Website - http://madis.noaa.gov/ 

– Clarus / MADIS Transition Website - 

http://www.esrl.noaa.gov/gsd/isb/dads/developmentefforts/clarus.html  

– Google displays 
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Surface 

Temperature 

Metadata 

SensorML 

http://www.nws.noaa.gov/ops2/ops24/madis.htm 

http://madis.noaa.gov/
http://www.esrl.noaa.gov/gsd/isb/dads/developmentefforts/clarus.html
http://www.nws.noaa.gov/ops2/ops24/madis.htm


MADIS Transition Schedule 

The Clarus transition consists of three delivery dates of MADIS enhancements 
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NWS Area Forecast discussion  

Decision support 

• Forecaster’s scientific rationale 

(i.e., thinking) behind the forecast 

• Conveys level of confidence 

• Factors which could change 

forecast 

• Updated 2-4 times daily  

weather.gov 
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Mobile Alerts 

NOAA Weather Radio 

weather.gov/nwr 

 

 

WEA - cell broadcast alerts 

weather.gov/wirelessalerts 

 

 

iNWS – text message alerts 

inws.wrh.noaa.gov 
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Broadcast 

warnings, 

watches, 

forecasts, and 

other hazard 

information 24 

hours a day.  



Conclusion 

Hurricane Sandy and recent tornado outbreaks 
have highlighted the increasing need for more 
support to communities and integrated efforts 
with key partners 
 

Hands on technical assistance and test cases 
linking research, social science and operations 
may provide much better societal benefit and 
increased understanding of modeling and 
assessments by state/local decision makers 
then less costly mechanisms (websites, guides, 
etc.) and more expensive technologic systems 



NWS- DOT Shared 

Outcomes 

• Protecting life and property:  

– Situational awareness (sensors, high spatial/temporal resolution, 

real time and retrospective) 

– Integrated decision support (health and safety) 

– Evacuations and response 

– Consistent actionable messaging/communications 

– Continuity of operations (Secure/maintained infrastructure) 

• Promoting the economy: (minimized delays, increased mobility, 

enhanced productivity, ensured safety) 

– Non-recurring congestion (weather and accidents) 

– Recurring congestion (commuting) 

– Energy and fuel usage 

– Emergency response and logistics 
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