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Purpose of NWS Damage Surveys

 Verify warning performance

 Advance the science

 Support climatology

 Promote public safety and 

preparedness

Gensini and Brooks, 2018



What prompts a damage survey?

Tornado Warning issued:

Damage reported, or

Nothing reported, but strong suspicion

Reliable report of tornado (warned or not)

Sufficient time and resources

Confidence that survey goals can be met:

Verify warning, advance science, etc.



Weak Tornadoes (EF0-EF1):
Most frequent, least dangerous

Tom Grazulis, The Tornado Project
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Basic Damage Survey Process

What are we looking for?  Tornado vs “Wind”

Assess length, max width, max EF rating

Record and share results (ASAP)



Damaging Wind Sources

Storm Type Downbursts Tornados

Multicell

Squall Lines

Gust Front  Maybe

Bow Echo  

Derecho  

Single Cell
Ordinary Cell  Maybe

Supercell  



Damaging Wind Mechanisms

Downburst – Divergent

OR

 Tornado – Convergent (usually)

OR



Wind vs Tornado Damage*
What are we looking for?

*Remember:  It’s all wind damage

Kristofer TuftedalNWS Birmingham, AL



8/24/16 Damage near Roberts/Doty Roads-Woodburn, IN (Scott Jordan Drone Footage/NWS Storm Survey)
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Practice time!

What is your

confidence threshold?

Should 

radar be a 

factor?



Assessing length, width, and 

intensity (EF-Scale)
TO THE BEST OF OUR ABILITY…



Path length and width
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Using the EF-Scale

Determine DAMAGE INDICATOR (DI: house, barn, etc.)

Determine DEGREE OF DAMAGE (DOD: 1-3…1-12, etc.)

Note “Expected” wind for given DI and DOD

Adjust toward Lower- or Upper-Bound (LB/UB) wind?

 Identify EF-Rating based on inferred wind speed

DI/DOD/EXP-UB-LB  Wind Speed  EF-Rating



28 February 2017

Naplate / Ottawa, IL



DOD for House/Duplex (DI 2)



DOD for House/Duplex (DI 2)



DOD for House/Duplex (DI 2)



DOD for House/Duplex (DI 2)



DOD for House/Duplex (DI 2)



DOD for House/Duplex (DI 2)

??

Schmidlin et al. 

(BAMS, 2002)

• Vehicle moved laterally: EF1 or higher

• Several cars moved, none or few tipped: EF2

• More than half moved, several tipped: EF3

“In the absence of other damage, observation of 

vehicles tipped over probably indicates EF3 or stronger”

Paulikas et al. (WCS 2016)



Naplate: EF3 (DI 21. METAL BUILDING SYSTEMS)

Facility got the 

warning, sheltered all 

employees…

no injuries reported!



Naplate: More Safety Lessons

Two people 

were home, 

got the 

warning, 

sheltered in 

the bathroom

…and lived



9 April 2015

Rochelle/Fairdale, IL





22 November 2010

Loves Park / Caledonia, IL



Loves Park / Caledonia
22 November 2010

11 collapsed metal truss towers (DI 24 / DOD 6)

EXP: 141 mph       LB: 116 mph       UB: 165 mph

1.5 mile wide EF3?

Later learned: towers rated for 90 mph



12-13 March 2006

Monroe County, MO





DOD for House/Duplex (DI 2)



Across the road 

from this house
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DOD for House/Duplex (DI 2)



In the absence of other damage, observation of vehicles tipped over 

probably indicates EF3 or stronger.   If most vehicles are tipped then an 

EF4 rating may be appropriate. Paulikas et al. (WCS 2016)



Additions for bigger events

Quick Response Team (QRT)

Aerial surveys – manned and unmanned

Satellite Imagery



Quick Response Teams (QRTs)
Wind Damage Experts

Consideration for fielding a QRT includes:

• damage “possibly greater than EF3”

• large number of casualties

• significant scientific interest



Aerial Surveys: Manned & Unmanned

Manned

Civil Air Patrol

NOS/National Geodetic Survey

State/Local EM or

law enforcement

 Local media (TV helicopters)

Unmanned – Drones

NWS offices do not own or operate

Happy to accept volunteer footage



NASA/SPoRT Satellite Imagery



Sharing Results

1. Damage Assessment Toolkit

2. Public Information Statement

3. Website Events Summary

4. Storm Data



NWS Damage Assessment Toolkit (DAT)



NWS Damage Survey Viewer (Public)

https://apps.dat.noaa.gov/stormdamage/damageviewer/



Public Information Statement (PNS)
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Event 
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NCEI Storm Data

Start/end points

Two decimal 

places

Segments

County

State



Storm Data vs Reality

Wakimoto, R. M., and Coauthors, 2016: Aerial damage survey of the 2013 El Reno tornado 

combined with mobile radar data. Mon. Wea. Rev., 144, 1749–1776



Random Lessons Learned

Get there early – but not too early

Don’t go alone

EMA escorts are invaluable

 Take binoculars

You can’t document every detail

You will freeze surveying winter tornadoes

Get as much information beforehand as possible

EF0/EF1 can be really hard to distinguish as tornadic



In memory of Ron Przybylinski

Born: September 15, 1953

South Bend, IN

Died: March 12, 2015

Chicago, IL


