
Utilizing Environmental and Radar Predictors to Anticipate 
Tornado Intensity 

1.  Introduction 

 

2.  Rotational Velocity  

3.  Results  4.  Results 

Adam Clayton, Eric Lenning1, Matt Friedlein1, Anthony Lyza2 
National Weather Service in Chicago, IL1, Severe Weather Institute – Radar and Lightning 

Laboratories2 

Figure 1: Radar Reflectivity (Top) and Radial Velocity (bottom) of a tornadic 
supercell near Dimmit, TX on 15 April 2017.  
 

Weak (EF0-1) and strong/violent (EF2+) tornadoes pose very different threats 
to human life. Anticipated strength of a tornado based on environmental and 
radar signatures would be valuable information for the NWS to include in its 
warnings. This presentation will describe and effort to utilize both 
environmental and radar  data to anticipate tornado severity.  For this study, 
one-hour Rapid Refresh (RAP) Bufkit data were interrogated in SHARPpy to 
analyze the tornado environments. Archived radar data were analyzed in the 
GR2Analyst radar software. Around 200 tornadoes from 2017 were analyzed in 
this research project to determine correlations between the severe weather 
environment and rotational velocity values. 

Table 1: Displays the average path length and winds of weak/significant 
tornadoes and weak/significant supercell/QLCS tornadoes. 

Tables 2 and 3: Environmental and Radar predictors for all tornadoes studied. 

Figure 2: Rotational Velocity (m s-1 x-axis) vs MLCAPE (J kg-1, y-axis).  

Figure 3: Rotational Velocity (m s-1 x-axis) vs Significant Tornado Parameter 
(effective layer).  

Figure 4: Rotational Velocity (m s-1 x-axis) vs Significant Tornado Parameter 
(fixed layer).  
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𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦  
𝑉𝑟𝑜𝑡 = 𝑉𝑖𝑛 + 𝑉𝑜𝑢𝑡 /2 

Where Vin are the inbound radial velocity winds and Vout are 
the outbound radial velocity winds relative to the radar. 


