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+ This study compares
Kinematic features in
ensemble mean analyses
with polarimetric signatures
INn mobile radar data

the low-level mesocyclone
- The RFD surge is
associated with strong wind
speeds, high Zpr, and low
spectrum width, with

decreasing Zpr values

Methodology

ahead of the surge
- A broad downdraft
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g&)%MMASI (tqomg“'(t)he;gcl)' R e S R L ) containing hail develops
).SImU d IO_nS Wi _ RaXPol reflecitivity with ensemble mean vertical vorticity (s') at 437 m AGL and wind vectors at the lowest model level overlain. Wind speeds greater fOIIOWing tOrnadOgeneSiS
m horizontal g rid SPacCing than 25 m s are shaded white, thin black lines denote the damage track of the El Reno tornado, and prominent storm features are annotated.
acrOSS EI Reno Su erce” _ — NCOMMAS 22:59:00 UTC - RaXPol 2.1° . 2:58C T T RaXPol 2.1° 22:58:59 UTC
P RFD Surge and Tornadogenesis W
+ NSSL two-moment R
. . Wt
microphysics (Mansell et al. . An intensifying downdraft NW of the low-
2010) level mesocyclone precedes a surge In (8, —
* Radial velocity and radar horizontal momentum within the RFD S
. : )
reflectivity from the National . |ncreased convergence along the RFD /%: i
Weather Radar Testbed surge gust front coincides with rapid =, O ,
Phased Array Radar (PAR; intensification of the low-level el cndih o
Zmic et al. 2007) are mesocyclone and tornadogenesis - T e S S RN
* LETKF (Hunt et al. 2007; the leading edge of the forward-flank high- L
Thompson et al. 2015) Zpr arc wrapping around the mesocyclone
assimilation of RaxPol - The strongest wind speeds withinthe = ) /|| e
radial velocity data from RFD surge are co-located with a relative | -
22:48 t0 23:15 UTC with - minimum in spectrum width, suggesting a
min analysis cycles small turbulent component to the wind E
* Adaptive inflation and - Zpr values in the RFD decrease prior to (K~
additive noise used for tornadogenesis, which indicates an )=
spread maintenance increasing concentration of small rain- i
l ‘ drops (Kumjian 2011; French et al. 2015)
? | ’ - Zpr decreases ahead of the RFD surge, . o, B
2 suggesting the potential for horizontal T T | ——— T F==
§2~ ; adVGCtiOn Of Sma” raindrOpS dClOSS the (left column) Ensemble mean simulated reflectivity (dBZ), wind speed (m s-'), and divergence (s-7) at the lowest model level, (middle
= | el i RFD surae qust front column) ensemble mean divergence (s'') and wind (m s') overlain on RaXPol differential reflectivity (dBZ), and (right column)
| Spfeaé’ : g g overlain on RaXPol spectrum width (m s-'). The El Reno damage path is marked in thin black and select features are annotated.
! I BNNE Near-Surface Flow Field During the Tornado || " iy, R
: - Rapid intensification of the tornado coincides with development of an | 0 S SRS = oo
I organized near-surface wind field consisting of a broad, arcing b WP 0 RN e S ) R S
+ | downdraft bounding strong winds wrapping from the storm inflow to = R AN
22:48 22:52 22:56 %3n10: (UTC)23:04 23:08 23:12 the rear Of the tornado
™ T » « The downdraft is co-located with X-band polarimetric signatures = ,
Time series of (top) posterior radial velocity indicative of hall, inCIUding attenuation In ZH and ZDR, CC values 2 adar Reflectivity (€82) Tovxa006)  Diferstial ReflociAy (O8] Tovx1006 )
-1 ] . ;Ra):(Pol 1.7° I 23:08:02 UTC — po ., 23BUC
bottom) namber of obeoryations vr 500 m below 0.9, and very large Kqp values that are normally associated with | i T TN A T
vertical bin for each assimilation cycle, a large amount of melting hail (Kumijian 2013) T o (AT |
thore Blucstein and Thier were o - The forward flank south of the downdraft is characterized by relatively AN ey
: : : pported by : _ " b e, T A 1\ i
N_atlonaI_S_mence Fo_undatlor_| grant AGS-12,62048, IOW de, moderate ZDR, and CC near 1 , COnS|Stent Wlth a IOW iy Y v Lo = N
with additional funding provided by NOAA’s Warn- _ _ _ _ _ e W D)
on-Forecast project and the National Science concentration of large raindrops falling into the storm inflow ORI
Foundation Research Associateship Program Ay | .
» Ensemble mean divergence (s') and wind field at the lowest model level overlain on RaXPol (upper D ' A > :
*Corresponding Author Address: Patrick Skinner CIMMS/OU left) radar reflectivity (dBZ), (upper right) differential reflectivity (dBZ), (lower left) specific differential heit\ il P
120 David L. Boren Blvd., Suite 4380 Norman, OK 72072 phase (deg km'), and (lower right) co-polar correlation coefficient. Select features are annotated and ' — —

0.5 0.6 0.7 0.8

atriCK'Skinner noda.gov the EI RenO damage Path iS OUtIined in blaCK. - Sp;?cific Differential Phase (" km ') | “ ,\' o 100‘5.:) Co-Polar Correlation Coefficient | | S VXIIOOH L


mailto:patrick.skinner@noaa.gov

