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1. INTRODUCTION 
 
The DOW7 (Wurman et al. 1997; Wurman 2001) 
and NOXP (Palmer et al. 2009) mobile radars 
collected data on an EF3 tornado that occurred 
near Canton Lake, OK on 24 May 2011. Peak 
winds measured by DOW7 were ~80 m s-1 at a 
height of 45 m above ground level and ~85 m s-1 
by NOXP. An extensive ground-based damage 
survey was conducted immediately following the 
event, which resulted in the EF3 rating.  
 
The NOXP radar deployed at approximately 
2017 UTC (all times in UTC hereafter) and the 
DOW radar deployed 10 minutes later at 2027.  
The tornado formed at approximately 2020 and 
dissipated at approximately 2042.  The tornado 
formed over land just west of Canton, OK and 
traveled northeast, crossing north northeastward 
over Canton Lake and then continuing northward 
over land on the north-northeast side of the 
Canton Lake (Figure 1).  The reflectivity 
presentation of the knob of the hook significantly 
evolved throughout the lifecycle of the tornado, 
most notably as a function of the type, presence, 
or lack, of debris present in the radar bins. In 
particular, while the tornado approached Canton 
Lake, a debris ball (e.g. Burgess et al. 2002, 
Bluestein et al. 2007) was detected. When the 
tornado moved over Canton Lake, the reflectivity 
structure of the knob exhibited a clear eye, but 
as the tornado moved northeast of the lake, over 
wooded land, a prominent debris ball very 
rapidly, within seconds, replaced the clear eye 
(Figure 2). 
 

These data provided unique opportunities to (a) 
document the rapid temporal evolution of the 
debris signature, (b) compare the dual-
polarization fields between two different dual-
polarization radar systems, and (c) compare 
damage incurred to high-resolution mobile radar 
Doppler velocity observations.   
 
2. RAPID EVOLUTION OF DEBRIS 
SIGNATURE 
 
Observations were available every 7 seconds 
from the DOW7 radar from when the tornado 
was over the lake to when it was over land 
(Figure 3).  Over the lake (2030:31 – 2031:07), 
the tornado exhibits a clear reflectivity eye with 
lower Zdr and ρhv values then in the surrounding 
hook.  When the tornado crossed from 
underlying water to underlying (wooded) land 
(2031:14 – 2032:18), the reflectivity in the knob 
of the hook (debris ball) continued to increase as 
more debris got lofted.  Correspondingly, the Zdr 
and ρhv values decreased, indicating increased 
tumbling (therefore randomly oriented) debris.  
 
3.  INTERCOMPARISON OF DUAL-
POLARIZATION SIGNATURES BETWEEN 
DOW7 AND NOXP 
 
Quasi-contemporaneous DOW7 and NOXP data 
were available approximately every 3 minutes.  
Comparisons between the Zdr and ρhv fields, 
along with Doppler velocity and reflectivity, 
yielded excellent agreement between the two 
radars (Figure 4).  Both radars exhibited a 
decrease in Zdr and ρhv values in the knob of the 



hook as the debris ball developed when the 
tornado moved from over the lake surface to 
over land surface.   
 
Another rare opportunity to inter-compare very-
fine-scale dual-polarization observations 
between the NOXP and DOW7 radars occurred 
during the Verification of the Origins of Rotation 
Experiment (Wurman et al. 2012) during the 13 
June 2010 tornado that occurred north of 
Booker, Texas.  A comparison of the dual-
polarization characteristics of the low-reflectivity 
ribbon (LRR; Wurman et al. 2012; Kosiba et al. 
2012) was possible (Figure 5).  Observations 
suggest an increase in Zdr and decrease ρhv in 
the LRR, perhaps indicating the presence of 
small drops in this region. 
 
 
4. DAMAGE SURVEY 
 
A detailed ground damage survey was 
conducted on the day following the tornado 
(Figure 6).  The degree of damage to damage 
indicators, such as trees, mobile homes, pre-
fabricated homes was assessed and will be 
compared to radar-measured winds at those 
locations.  
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FIGURE 1.  Tornado path in red and damage track in black. 
 

FIGURE 2. Evolution of the reflectivity (a) over land, just prior to tornadogenesis, (b) as the tornado 
moves off the southwest shore of Canton Lake, (c) when the tornado is over Canton Lake, and (d) when 
the tornado is back onshore, northwest of Canton Lake.  Panels (a) and (b) are the 1º elevation scans 
from the NOXP radar and panels (c) and (d) are the 0.5 º elevation scans from the DOW7 radar   

(c) 2029 UTC (LAKE) (d) 2032 UTC (LAND)
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FIGURE 3.  Evolution of the Doppler velocity (top left), reflectivity (top right), cross-correlation coefficient 
(bottom left), and differential reflectivity (bottom right) as observed by the DOW7 radar every 7 seconds.  
Times in blue (black) indicate when the tornado was over water (land). 
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FIGURE 4.  Quasi-contemporaneous observations from the DOW7 (red) and NOXP (black) radars of 
Doppler velocity (top left), reflectivity (top right), cross-correlation coefficient (bottom left), and differential 
reflectivity (bottom right). 
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FIGURE 5. Quasi-contemporaneous observations from the DOW7 (red) and NOXP (black) radars of 
Doppler velocity (top left), reflectivity (top right), cross-correlation coefficient (bottom left), and differential 
reflectivity (bottom right) from 13 June 2010. 
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FIGURE 6.  Path of tornado (red line) as determined from DOW7 observations and pictures of damage at 
select locations (blue lines). 
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