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HIGHLIGHTS OF THE STORM-SCALE RADAR DATA FROM VORTEX2 - 2010
*1

1

2

1

2

Therese E. Thompson , Michael I. Biggerstaff , Louis J. Wicker , Daniel P. Betten , Conrad L. Ziegler ,
1
1
Matthew R. Kumjian , Efren J. Afante
1
2

School of Meteorology, University of Oklahoma, Norman, Oklahoma
NOAA/OAR/National Severe Storms Laboratory, Norman, Oklahoma

1.

VORTEX2
The second Verification of the Origins of
Rotation in Tornadoes Experiment (VORTEX2) is
the largest project to study tornadoes in history.
The four main foci of VORTEX2 are:
i. Tornadogenesis,
ii. Near-ground wind field in tornadoes,
iii. Relationship between supercell storms
and their environment, and
iv. Storm-scale numerical weather prediction
(VORTEX2 SPO 2007).
More than one hundred scientist in over fifty
research vehicles took to the road to collect
observations that will improve the current
knowledge and understanding in these areas. The
fieldwork concluded in June 2010. Much of the
ongoing and upcoming data analyses require
storm-scale (kms to tens of kms) radar
observations, especially studies on supercell
dynamics, supercell evolution and interactions,
and storm-scale forecasting. The storm-scale
radar observations will also provide context for the
finer scale observations obtained from the other
observational
platforms,
e.g.,
the
mobile
mesonets, sticknets, UAVs, mesocyclone- and
tornado-scale radars. This presentation provides
an overview of the storm-scale radar data
collected during 2010, the second year of
VORTEX2.
2. SMART-RADAR DATA
The two C-band Shared Mobile Atmospheric
Research and Teaching (SMART) radars
(Biggerstaff et al. 2005) were used to collect
storm-scale observations. Ideally, the radars
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would be positioned on the south side of the
“target” storm with the baseline between the
radars parallel to the storms motion. Achieving the
ideal operation scenario required having a storm to
target and was limited by several factors including
the forecasted location and timing of storms, the
ability to identify a target storm, the predictability of
the storm and itʼs motion, the road network and
radar sighting. Despite the many challenges a
great deal of meaningful data was collected.
During the seven weeks of data collection in 2010,
eighty-four hours of storm-scale observations were
collected on thirty-one data collection days. These
observations included a variety of cases including
tornadogenesis, tornadogenesis failure, storm
mergers, and upscale growth into mesoscale
convective systems containing strong circulations.
The SMART radar data chart (Table 1) exhibits the
body of storm-scale radar data that is available for
future collaborative research projects.
Ongoing and upcoming research projects making
use of this storm-scale data set will address the
following scientific objectives:
i.

vorticity dynamics associated with lowlevel rotation in supercells,
ii. the role of angular momentum transfer on
tornadogenesis,
iii. precipitation physics and thermodynamics
of the rear-flank downdraft,
iv. the impact of environmental heterogeneity
(including boundaries) on storm evolution,
v. the role of cell mergers on
tornadogenesis, and
vi. improvements in the analysis and
forecasting of tornadic storms through the
use of ensemble Kalman-filtering data
assimilation.

Table 1. SMART radar data collected during VORTEX2. The “Tornadoes ?” column indicates if tornadoes
were observed according to preliminary SPC reports.
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