An investigation of the tornadic stage of the Goshen County, Wyoming, supercell of 5 June
2009 using EnKF assimilation of mobile radar data collected during VORTEX2
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Introduction | | | | Low-level cold pool, gust fronts, and RFD during tornado lifecycle Two downdraft maxima present
DOWG6, DOWY7, NOXP, and KCYS radial velocity observations collected in the during tornado formation (one west

Goshen Qounty storm are aSS|m|Iateq into WRF simulations of a supercell using the ensemble s T 2213 UTC: Maturit 11 2225UTC:  Weakening . and one southeast of tornado). One
Kalman filter. We are using the resulting 4-D analyses to evaluate mesocyclone-scale processes : larger downdraft present near
associated with tornado formation, maintenance, and demise. - tornado during demise.
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Properties of mesocyclone during tornado lifecycle Trajectories of parcels entering low-level mesocyclone Vorticity production in forward flank Parcels entering mid-level updraft and mesocyclone
Tornado 2155 UTC (Tornadogenesis) 2225 UTC (Tornado weakening)
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Peak vorticity and horizontal tilt of mesocyclone

v \ 007 Mesocyclone is strongest during
' vos tornado intensification and
maturity.

0.05

:55 - //.v mesocyclone updraft Mid-level 5 O
- /’“' o AN ] 1 .
T T T | T | T | T / zi
29 0.050 B e N
: J;A

e mesocyclone
2.6 0.045 | ‘(I) b‘ = ‘ j(v X B l’é)dt (baroclinically-generated horizontal vorticity) | I o :
23 0.040} . _ \
20 . _ (dots indicate when parcels | . earsfc N \X .,:,"
O ; ‘

200m in a 2-km-wide

ring surrounding ¢ .., tracked back-

004 Mesocyclone is most tilted during
tornadogenesis and while tornado

IS weakening.
0.02

0.03 1.7

1.4

Near-sfc
gust front

o 9
o o o
NOW W
o WO

Initial parcel ring 1.1

ward in time from 2155 and 2225 to

Horizontal positions of 20 parcels
2131 UTC.

initially at z

0.01

Horizontal positions of parcels integrated
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Near-sfc circulation increases 0.2

rapidly during tornadogenesis.
Strong radial inflow also present.
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During tornadogenesis, many parcels entering mid-level mesocyclone
ascend through low-level mesocyclone into main updraft.

During tornado maturity and
demise, circulation decreases and
outward radial flow develops.
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2237 UTC.

Inbound

\ﬁﬂéﬂ}'aefie' _ 402 (instantaneous titing of horizontal During tornado maturity and weakening, most parcels enter mid-level
ST ' mesocyclone more directly from the inflow environment, spending no
time within low-level mesocyclone and outflow.

Buoyancy of low-level mesocyclone
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Intensification, mesocyclone . . === P A\ .
becomes slightly less negatively Most parcels transect forward-flank baroclinic zone en route to low-level j Conclusions

buoyant. mesocyclone throughout tornado lifecycyle.

The location underneath the main updraft that was once favorable

During tornado maturity and During tornadogenesis, parcels enter low-level mesocyclone from near Time UTC for tornadogenesis subsequently becomes less favorable for

: Tornado _ . — . _
Weakenlng, meSOCyClOne beCOmeS the ground and ascend IntO mld_level updraft. Llfecycle Pre-tornadic genesis intensification mature  weakening tornado malntenance-
slightly more negatively buoyant.
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During tornadogenesis and intensification, the potential for
convectively-driven low-level updraft is relatively high. Low-level
convergence and updraft promote tilting and stretching of vorticity
near the tornado.

CAPE & CIN in low-level mesocyclone During tornado demise, parcels descend within the mesocyclone and
' | | AN\ it diverge in the low-level outflow.
AR CAPE decreases, CIN and LFC
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Largest baroclinically-generated horizontal
vorticity present at end and beginning of
tornado lifecycle. Less horizontal vorticity is
produced during intensification.
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