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Sometimes the best way 
to view damage is from 

the air 

NWS Storm Damage Surveys  

Observed damage 
indicators are 
analyzed to 

determine a likely 
cause and intensity 



What appears to be minor tree damage from the 
ground… 



Can be part of a more significant damage path 
when viewed from above 

Track of EF1 tornado, Botetourt county Virginia 
 April 27, 2011 



Today, UAS (Unmanned Aerial System, aka “Drones”) 
technology makes it possible to rapidly collect and share 

aerial imagery on a small scale! 

Traditionally aerial support has come from local 
emergency services or agencies such as the 

Civil Air Patrol 



Why Drones? 

• Efficient  
 

• Flexible 
 

• Focus on small areas  
 

• High-res imagery 
 

Drone pilots who operate professionally must have: 
 

• Section 333 exemption from FAA 
 

• Ensures training & protocol for ops near first responders 

• Digital datasets: 3D mapping / NDVI 
 

• Access to damage  
inaccessible by ground 
 

• Not restricted by roadways 
 

• Quicker than walking 



On Wednesday February 24th, 2016, an EF-3 tornado 
produced extensive damage in Virginia as it moved across 

Appomattox county, with the Evergreen area being 
particularly hard hit. 

  

NWS Blacksburg conducted damage surveys along the 
path of the tornado and for the first time used aerial 

imagery from a drone. 



The tornado track was not always well defined from the ground 



However, the tornado track was clearly visible from the air 



The drone was able to see deep into areas of tangled 
debris not safely accessible from the ground 



Convergent patterns of damage indicative of a tornado were 
easier to see from the air 



Drone imagery helped to better define the track length, 
adding 4 miles to the initial ground based estimate 



The Road Ahead 

• Local NWS use of drones will continue 
 

• Regional/National NWS use of drones is currently 
under review 
 

• Use of drones likely to become more widespread 
 

• Full coordination is critical to avoid conflicts 
 

• All use of drones dependent on future FAA regulations 
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Impact Based Warnings 
 

Successfully Tested 
• Central U.S. (including western VA) 

 
National Implementation - April 13th  
 





Tornado – Radar Indicated or Observed 

Impact Based Warning Examples 



Tornado – Tag: Considerable 

Impact Based Warning Examples 



Tornado – Tag: Catastrophic 

Impact Based Warning Examples 



Severe Thunderstorm Warning: Tornado Possible 

Impact Based Warning Examples 
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Winter Storm Threat 
4 - 7 Days in the Future 
Experimental Product by NWS Sterling 



Service Need – Extended Information 

• Increasing requests for information on winter storms beyond  
watch/warning/advisory & accumulation forecast periods. 

 

• Social Media hints/rumors amplify this need 
– Posting or Hyping 1 run of 1 model 

 

 

 

 

• Text-based Hazardous Weather Outlook (HWO) 
– Current tool to reflect threat 

– Largely tied to deterministic forecast 

– Not widely seen 

– Hard to share 

 



Sample Hazardous Weather Outlook 

HAZARDOUS WEATHER OUTLOOK 
NATIONAL WEATHER SERVICE BALTIMORE MD/WASHINGTON DC  
320 AM EST SAT MAR 2 2013  
 
.DAYS TWO THROUGH SEVEN...SUNDAY THROUGH FRIDAY 
 
 

…A STRONG LOW PRESSURE SYSTEM MAY IMPACT THE AREA 
FOR A PERIOD BETWEEN TUESDAY AND THURSDAY... 
BRINGING A CHANCE FOR RAIN OR SNOW...GUSTY WINDS... 
AND COASTAL FLOODING. UNCERTAINTY IN THE FORECAST 
REMAINS HIGH DUE TO THE TRACK OF THE LOW...  



• Why use 1 model ? 
– Use 90-member ensemble of  U.S. (20), European (50) & Canadian (20) 

– Chances of seeing few/several/double-digit  accumulations 

– Throw in known signals for east coast “bombs” 
 

• From all of this we can gauge level of: 
– Confidence -AND- 

– Potential Impact 
  

Day 4-7 Winter Storm Threat 



Experimental Product Overview 



Experimental Product Overview 
Winter Storm Threat 

Blue Ridge 



Experimental Winter Threat Outlook 
4:04 A.M. Tue Jan 19, 2016 

3/1/2016 NWS Baltimore/Washington WFO 31 



Blizzard of 2106 



Blizzard of 2106 



Expect at least this much Potential for this much Official NWS Forecast 

Minimum  Most Likely Maximum 

Range of Possibilities 
Snow Forecasts 
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New for 2015 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

• Tidal waters rising up and taking low lying areas 

  

• Biggest killer for areas below 15' above sea level 

 

 
 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

Previously: 

• Threat was talked about within Hurricane Warning 

 

New for 2015: 

• Alerting public for the most likely area of life threatening storm surge 

 

• Storm Surge Watch - Potential 

• Storm Surge Warning - Expectation 



Building a Weather-Ready Nation 

New for 2015 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

Previously: 

• Threat described in text 

 

New for 2015: 

• Showing people where flooding will reach 

 

• Potential Storm Surge Flooding 

 How bad COULD it be? 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

Potential Storm Surge Flooding 
 

THIS  

        IS NOT 

                    EXPECTED FLOODING 

 

THIS   

        IS  

            REASONABLE WORST CASE 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

Potential Storm Surge Flooding 

 

THIS  IS  

REASONABLE WORST CASE 
 

• Begin with issuance of watches/warnings 

 

• Best used by EMs for: 

            evacuation decisions 

            who is at risk? 



Building a Weather-Ready Nation 

New for 2015 

Storm Surge: 
 

Potential Storm Surge Flooding 

 

THIS  IS  

REASONABLE WORST CASE 
 

Different than: 

surge watch/warnings -AND-  

surge forecast still described in our text products. 
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Tornado Outbreak 
Feb 24th  



 

 

 

• What are your thoughts? 

 

• What has worked well? 

 

• What can we do better? 

 

 



 

 

 

• What are your thoughts? 

 

• What has worked well? 

 

• What can we do better? 

 

 

Conference Calls / 
Briefings 


