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1. Introduction Chadwick (1998) found that wave segments often appeared to be linked to a jet streak evident in GOES 6.7 um 5. Rotational Velocity Analysis

Interactions of weak, wave-like reflectivity segments (WRS) with convection appear to be a common feature in imagery (left figure). KILX WSR'SSD VAD vyind profiler data (right figure) from the time 9f th? tornado also_ confirmed Descending intensification of the mesocyclone began immediately after interaction with WRS 1 at 1639
’ the presence of a 56 ms-1 (109 kt) jet passing above the tornadic supercell during the time it struck Washington,

severe weather environments. This is important since their interactions with convection are often followed by linois UTC, with tornadogenesis delayed by around 10 minutes. The tornado produced mainly EF-0 and EF-1
Increases in severe weather, such as tornadoes. For example, Barker (2006) found a link between “reflectivity ' damage until the intersection of WRS 2 with the tornadic mesocyclone around 1658 UTC. The figure below
tags” (which were assumed to be waves) that moved quickly through linear convection and were associated with ' shows the immediate quantitative intensification of the rotational velocities below 5 km, with more dramatic
tornadogenesis. Coleman and Knupp (2006) documented mergers between linear features in radar reflectivity and P 212 e 3] Lol A A A — intensification below 3 km. The last 3 images in the radar analysis section of this poster show the
convection that were temporally correlated with an increase in mesocyclone rotation or tornadogenesis. Murphy oaR0: Mt 10 B ST & AN o= A— gualitative increase in rotation in the KILX V at 0.5° (images labeled 1653 UTC, 1658 UTC and 1703 UTC).
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In their study, 23% were spatially and temporally correlated with a WRS-convection interaction.

This study will investigate the evidence of WRS interactions with the supercell that produced an EF-4 tornado on
17 November 2013 that devastated Washington IL.

Tennessee Valley. They found that WRSs occurred on roughly two-thirds of the tornado days. Of all 236 tornadoes
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2. Wave Background

Coleman and Knupp (2008) utilized a simple model and observations to show how the interaction of ducted
gravity waves with a mesocyclone could increase the vertical vorticity ({) of the low-level mesocyclone. They
showed that the { increase occurred through low-level vorticity stretching due to convergence ahead of wave
ridges and/or the tilting of horizontal vorticity into the vertical associated with perturbation wind shear in the wave
ridges (left and right figures below).
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Divergence is largest near the surface, with convergence located ahead of wave phase. Coleman and Knupp (2008)
a wave ridge and divergence ahead of a wave trough. Positive

perturbation wind shear is centered in the wave trough and negative shear

centered in the ridge. Coleman and Knupp (2008)
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Murphy and Knupp (2013) conducted the first in-depth kinematic analysis of WRS interaction with mesocyclones. Their
major findings included the presence of enhanced horizontal vorticity within the WRSs, which trajectory analyses
Indicated entered the convective core of the QLCS during interaction, subsequently followed by an increase in the
vertical vorticity of the convective core, and led to tornadogenesis.

They defined a WRS as: .

Rotational velocity diagram (ms-1). Colored lines show rotational velocity in increments of 4 ms-1. Increasing height (km) on left side.
Across bottom: Increasing time by volume scan, EF rating of tornado, and distance from the KILX radar. Time of interaction with WRS 1
and WRS 2 indicated by the black arrows at the top of the diagram.

There is also direct video evidence of the evolution of the tornado funnel during the period of time
surrounding the intersection of WRS 2 and the tornadic supercell, as documented in the two figures below.
The figures are video clip snapshots that specifically show the dramatic visual intensification of the tornado
circulation as it went from a barely visible condensation funnel around 1659 UTC to a 500-meter (0.3 mile)
wide tornado producing EF-4 damage by 1704 UTC.
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Z (top) and VR (bottom) at 0.5° from KHTX showing the evolution of the QLCS due to
interaction with WRSs. Black lines and circles indicate the approximate center point
of WRS 1 and 2 propagating through the convection and areas of rotation in VR,
respectively. An EF-1 tornado developed just prior to 1820 UTC, after two WRSs
moved through the convection
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