Spring Tornado Activity in the United States Related to the GWO
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Global relative angular momentum, and the . =
first time derivative, are used to explain nearly
an order of magnitude in the variability of
1994-2013 United States boreal spring tornado
occurrence. When plotted in a phase space,
the global wind oscillation (GWO) is obtained.
This global index accounts for changes in the | - S
global budget of angular momentum through T we2  GWOPhase3  AgHoraras
interactions of tropical convection anomalies
and extratropical dynamics including the
engagement of surface torques. This study

Various tornado frequency metrics
are shown to increase when the
IR e (N global relative angular momentum
Nl e budget and first time derivative are
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" F/EF0 (2010)

F/EF3 (135) F/EF3 (128)

. ~ — Ry - : — PR This is similar to MJO phases found

"""" Tl e L mees TR . N || to favor  tornado  outbreaks
(Thompson and Roundy, 2013),
tornado activity (Barrett and Gensini,
2013), and severe hail (Barrett and
Henley, 2015).
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shows that tornadoes are more likely to occur o o el [T Significant  tornado  parameter
in low angular momentum base states and less R 00 3 el | TN Y environmental anomalies strongly
. . . g L1 + | s | RIS N P Rl - : :
likely to occur in high angular momentum base N B 3 i L T S s correlate with the greatest density of
states. R — s oo | T . - | A P | tornado reports by GWO phase.
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For more information, please see:
Gensini, V. A., and A. Marinaro, 2016:
Tornado frequency in the United
States related to global relative

il ¢ angular momentum. Mon. Wea.
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March—June tornado data were retrieved for L L A
the years 1994-2013 from the Storm Tornado Frequency Anomalies in GWO Phase Space
Prediction Center (SPC). Corresponding GWO “ g g m o E

: a) | | b) | |
phase data were obtained from the Earth : - : .r
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Systems Research Laboratory (ESRL). T FErow i |
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Tornado counts, tornado days (a day in which y
a particular intensity tornado occurred), and TN
tornado intensity were all binned by phase of .
the GWO (upper left figures). Various intensity ) "'t o
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e Examine more seasons.

levels and tornado outbreaks (a day in the R R R e
CONUS Wlth > 15 tOrnadO repOrtS) Were a|SO e {E)-§0+T:nad<;2Day2nom§Iy(D:ysxli“)8 ’ h {E)-§1+T:‘nad<;2Dayinom§Iy(D:ysxlﬁ“)8 * Longer tempOraI record USIng
mapped as anomalies in GWO phase space, L T B S NCEP/NCAR R2 data.

similar to that used for the MJO (lower left . o, e S e o W e *Explore relationship in other parts of

El N * Analyze hail and convective wind

Spatial anomalies of the significant tornado FiEFo (112)
. . -1 , -1 F/EF1 (500)
parameter (color fill) and associated tornado @ [ ) | 8‘;“;- g |
. . o ° -
reports by GWO phase are shown on the right. 3 3 e \u seasonal forecasts (ongoing).
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Stippling indicates 95% confidence using a PR N T Cm, TS N AT S e, ) TN N SAS L T - 2771
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