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Motivation.!
•  Wind speed below radar 

level!
–  How do wind speeds change 

with height"
–  Relation of wind to damage"

•  Tornado vortex structure!
–  Boundary layer depth"

•  Wind velocity distribution"

Limited in situ and near-surface radar observations!



Wurman, J., C. Alexander, P. Robinson, and Y. Richardson, 2007c: Low 
Level Winds in Tornadoes and Potential Catastrophic Tornado Impacts 
in Urban Areas. Bull. Amer. Meteor. Soc. 88, 31-46."

No clear dependency of 
wind speed with height!

Spencer, SD!

Similar wind speeds 
observed near surface !

as 18 m AGL!

DOW, TIV, and Tornado Pod!
Measurements in Violent 
Tornado (Vmax = 102 m/s) East 
of  Stuttgart, Arkansas, 2008!
!
TIV 3-m winds 90% as intense as 
DOW 250 m winds. No apparent 
inward turning of winds in sector 
sampled by TIV.!
!
Pod 1-m winds 50-60% as intense  as 
DOW winds.  40-50 degree inward 
turning in this sector.!



Wurman, J., K. A. Kosiba, P. Robinson, 2012: 
In-Situ, Doppler Radar and Video Observations 
of the Interior Structure of a Tornado and Wind-
Damage Relationship. Bull. Amer. Meteor. Soc."
	  

05 June 2009:  Goshen County, WY!

No	  ver'cal	  profile	  of	  the	  winds	  



ROTATE 2012:  Low-level Winds!
3 May – 23 June!

3 DOWs!
5 Mobile Mesonets!

22 Pods!
1 mobile office!

24+ Participants!
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ROTATE 2012:!
!

Right Experiment!
Wrong Season!

!
12,000+ miles!
3 “tornadoes”!

1 In situ – radar – damage intercept!



0238	  

0242	  

0243	  

DOW6	  @	  6	  km	  	  

DOW7	  

MM	  hit	  again	  

MM	  hit	  

RSDOW	  

2012 May 25 Russell, Ks!
!
Tornado Hits DOW !
and Mobile Mesonet!
	  
Results:!
!
•  We are all okay. !

•  Surprise tornado was not strong.  !

•  Ultra-fine-scale observations!

•  In-Situ obs @ 3.5 m AGL!

•  Several RSDOW slices 5-40 m AGL!

•  Every 7 seconds!
!
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DOW7:  0228:20 - 0244:45!
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3	  +	  231sin(6)	  =	  27	  m	  

DOW7	  beam	  
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Data provide VERTICAL profiles!

z!



DOW8 data every 7 seconds from 0240:48 – 0242:35 UTC!

3.0! 5.3!



DOW8 data at 6 vertical levels at 0241:28!

3.0!

4.0! 5.3! 6.2!

0.5! 1.2!



Radar Summary of the Russell Tornado!

Closer, !
Better resolution, !

Lower levels!



Instantaneous wind of 43 m s-1 (96 mph) when MM is stationary (3.5 m AGL)!



EF2 Rating based in damage to house !
(located ~30 m from RSDOW)!



Preliminary Rapid-Scan DOW GBVTD  
(no surface data)!

Rapid-scan observations 5 m AGL:  Capturing inflow? !



Hovmoller	  Diagrams	  



Goshen	  GBVTD	  from	  DOW7	  only	   Goshen	  GBVTD	  from	  DOW7	  +	  Burgers-‐RoH	  

Integrating surface observations with radar data:  Goshen, WY (05 June 2009)!
(Preliminary)!

Want to incorporate surface data (+ debris) 
in structure models !
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ROTATE 2013:!
!

4 Tornadoes!
!

Rozel, KS (18 May 2013)!
(near) Wichita, KS (19 May 2012)!

Minneapolis, Kansas (28 May 2013)!
El Reno, Oklahoma (31 May 2013)!

!



DOW6 Data!

Rozel, KS!
Maximum Doppler velocity: ~83 m/s!



Minneapolis, KS!
Maximum Doppler velocity:  ~110 m/s (246 mph)!

DOW6 Data!





Rapid-Scan DOW 
Data!

2322:08!

El Reno, OK!
Maximum Doppler velocity: ~110 m/s (246 mph)!

115 m/s	  

2326:07!



Rapid-Scan DOW Data!

2331:46! 2333:44!

El Reno, OK!



DOW6 Data!

2340:06!


