“2222> Merging Cell - - - -

Merging Cell '

e s

S ——— L L kot at kg b

L T S T N S S W W T W SR
\

L S S O S B )
L S N O T )

N

Thunderstorm mergers. (Left) Base reflectivity from the
KSGF WSR-88D radar at 2243 UTC on 22 May 2011. A weaker cell is merging with the primary storm along
the northwest Arkansas-southwest Missouri border. (Right) Surface wind and reflectivity at 2 km AGL in the
same area, from the WRF simulation. (Van Leer, JeweTT, anc WiLHELMSON)
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RAPID INTENSIFICATION, STORM
MerGING, AND THE 2011
Jopun TorNADO

The rapid intensification of low-
level vertical wind shear leading
to tornado formation (tornado-
genesis) may have a source in the
interaction of cells merging with
a parent storm. Our research
uses high-resolution (sub-1-km)

Joplin, Missouri, tornadic thun-
derstorm. This event was noted for
the rapid evolution of the storm, in
association with storm mergers,
from tornadogenesis to its peak
EF-5 intensity in approximately
four minutes according to the
National Weather Service’s Event
Assessment. By identifying the

connection between the merger(s)
and rapid intensification, a better
understanding of tornadogenesis
can be achieved.

Approaching this event from
a modeling perspective, we used
real-data WRF simulations to re-
produce the observed behavior in
acontrolled environment. Current
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mergers in the subsequent inten-
sification of the parent circulation
{mesocyclone) and tornadic vortex
in the devastating 22 May 2011

Rapid intensification. Rotation (surface vorticity, s ') response vs. time
(UTC, hour:minutes) associated with two cell mergers in the simulation.
The rotation in this simulation is on the same scale as a tornado-strength
vortex. (Van Leer, JewerT, aND WiLHELMSON)
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Merging Cells

Simulated cell merger. 3-D image of the simulation as seen from southeast
of the parent storm 30 minutes before peak intensity. The merging cells
are noted. White shading is a 30-dBZ isosurface and blue arrows are
surface wind vectors. (Van Legr, JEWETT, AND WILHELMSON)
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Powerful rotation. 3-D image as seen from southeast of the surface circula-
tion (blue vectors) during the time of peak intensity. Redisa 0.1 s ' vortic-
ity isosurface, blue is 2 0.025 s ' convergence isosurface, and reflectivity
is gray (30 dBZ) and green (55 dBZ). (Van Leer, Jewert, ANo WILHELMSON)

simulations have replicated many
aspects of storm structure and
evolution observed on this day.
The simulation results in tornado-
strength surface rotation shortly
aftzr the occurrence of a storm
merger. Increased precipitation
loading from the merging cell

precedes a descending reflectivity

h recent studies

core (DRC), wi

C
have found may play a role in the
intznsification of low-level rota-
tion through increased conver-
gence along the rear-flank gust
front. The exact process leading
to intensification will be the topic

of forthcoming research.

potheses by altering the environ-
s. Identi-
he storm would have been

ment or physical process

as intense without the presence of
cellmergers is essential to quantify-

ingthe effect of these mergers. Our

evolving research involves even

higher-resolution (~100-m) simula-
tions and further modifications of
the storm environment to address
this and many other questions.

Mcre details on this extraordinary

event are online at htep://emg
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