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•  Doppler on Wheels Unit Six2 (DOW-6), providing Doppler Velocity and 
Reflectivity images at multiple times and storm elevations 

•  Two “Probe” vehicles2 with masted instruments measuring wind                                                                                                 
velocity/direction and relative humidity at height of 4-m (AGL) 

•  Instrument “pods”2 for in-situ measurements of 1-m (AGL) wind 
velocity/direction 

•  In addition to the toll on human life, tornadoes – especially large, violent tornadoes – have cost billions of dollars in lost property, infrastructure, and agricultural interests.   
•  It is estimated that in the CONUS in the 21st century alone, total tornado-related damages have exceeded $10B (NCDC, 2008) 
•  Until recently, one factor absent from historical severe weather analyses and datasets has been data originating from instruments positioned near tornadic thunderstorms. Microscale precipitation- and downdraft-related 
phenomena, long hypothesized to potentially have large impacts on whether a storm will undergo tornadogenesis (e.g., Fujita, 1958) went largely unexamined due to the fact that there was  no way to obtain the desired 
information aside from (at the time) limited radar capabilities. 
•   In recent years, however, field campaigns such as ROTATE 2008 have yielded tremendous amounts of pertinent data and information, on both the macro- and microscale.  Among other benefits, they have provided 
opportunity to research, using in-situ data, potential links between the kinematics and thermodynamics of rear-flank downdrafts and tornadogenesis within thunderstorms (e.g., Markowski, 2002) as well as the study of both 
storm thermodynamics through examination of hydrometeor drop size distributions and fall velocities through severe storm transects. 

The presenter also wishes to thank Linnea Avallone, Sharon Yearsley, as well as the NSF. Without their assistance, this research would not have been possible. 

After successful participation in the 2008 field campaign, there clearly remains a need for further examination of 
supercell thunderstorms and their associated severe weather phenomena.  Through the analysis of various processes 
in the region of the rear-flank downdraft observed during ROTATE 2008, it is hoped that the presenter will come to 

a better understanding of factors contributing to supercell tornadogenesis.                                                              
Beginning in May 2009, CU’s ATOC and CSWR will once again be involved in a field campaign, VORTEX II. 

This five-week project will hopefully provide additional in-situ observations of tornadic and non-tornadic 
thunderstorms, and allow for further examination of the environmental conditions which impact the likelihood of 

tornado development and propagation.  In time, this will hopefully lead to the better understanding of one of 
nature’s most destructive forces and further improve upon life-saving warning techniques, nationwide. Large Hail - 7 May 2008 Tornado Damage; Stuttgart, AR - 11 May 2008 

Kearney, NE  Facing WNW 

2146 UTC 

•  Two portable laser particle size velocity (PARSIVEL) disdrometers, 
mounted to the flat-bed of a Ford F-150 pickup truck1  

•  NWS radiosonde data 

•  Instrument “pod”2 temperature data 

Tornado 

Top (l-r) KUEX 2216Z. DOW-6 2218Z, KUEX 2220 Reflectivity.  Bottom (l-r) KUEX 2216Z, DOW-6 2218Z and KUEX 2220Z Velocity   

PARSIVEL I PARSIVEL II 

2216 UTC 

2146 UTC 2141 UTC 

•  PARSIVELs positioned on the leading edge of a squall line in 
Kansas, allowing multiple precipitation cores to pass directly over 
the instruments. 
•   Data analysis reflects  distinct changes in drop-size distribution 
and fall velocity characteristics throughout measurement times.  
•   Such changes, shown below and to the left, correspond to the 
passage of the system overhead, with peak precipitation intensity 
occurring at approximately 1605 MDT. 
• Below and to the right are six reflectivity scans from the Dodge 
City, KS radar from a portion of the day’s instrument. 

KDDC WSR-88D  0.5-degree Reflectivity PARSIVEL II Data.  (Times shown reflect MDT) 
2200 UTC 2205 UTC 

2155 UTC 2151 UTC 

Non-tornadic HP Supercell – 26 May 2008 

2216 UTC 2220 UTC 

2220 UTC 

•  2216-2228Z: DOW-6 positioned just south of Kearney, NE. 

•  DOW-6 Doppler Velocity and Reflectivity data clearly show strong 
rotation aloft several minutes before visual confirmation of the tornado 
(red arrows). The strongest rotation observed by DOW-6 occurred 
between KUEX WSR-88D scans. 

•  2221Z: Reports of funnel cloud in town. Tornado confirmed by group at 
2224Z. 

•  Though the NWS had issued a TOR warning for the primary region of 
rotation, additional areas of rotation within the storm – to the WNW of 
the primary tornado (fuchsia arrows) – are also visible on the DOW-6 
data, but are not clearly reflected in WSR-88D images.  Poor visibility 
precluded seeing additional funnel clouds or tornadoes before departing 
the region.  
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