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29-30 May 2004
Flash Rates

 Sudden jump in flash rates just before first F-2 tornado
« Estimated peak flash rate of 8/second

B LMA flashes (IC & CG)
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29-30 May 2004

Evolution of VHF Source Density,*
Hail Diameter, and Tornadoes
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*number of mapped VHF sources in whole storm per unit altitude



Lightning Hole or Ring

Relative minimum in
lightning density
corresponds to bounded
weak echo region and
core of strong updraft
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Altitude (km MSL)

Reflectivity and LMA Event Density

Radar: 0016:45 - 0018:32 UTC
LMA Data: 0015 - 0020 UTC
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Mesocyclone Collapse

Notice a decrease in the height of the storm

Part of the collapse of the supercell or the
beginning of a replacement cycle

Tornadogenesis or the strengthening of a pre-
existing tornado are possible




10 May 2010: Moore Storm
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10 May 2010: Moore Storm
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10 May 2010: Moore Storm
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Supercell Data Set:

25 April 2006 0000—0050 UTC
2 F1 tornadoes in El Reno
7 May 2007 0200—0240 UTC
2 EFO in Seminole Co. from a supercell ahead of a squall line
31 March 2008 0600—0655 UTC
EFO, EF1 in Edmond
24 May 2008 1900—2005 UTC
EF1, EF2 in Lacey with more tornadoes produced afterwards
10 May 2010 2130—2155 UTC
Unrated in Yukon (short lived storm)
10 May 2010 2155—2240 UTC
EF4, Unrated in Moore
10 May 2010 2225—2305 UTC
EF4, EF1, EF2 in Norman




Anvil Flash
29 May 2004, 2321:45 UTC
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Anvil-Initiated
Flashes

5/30/04

S
=
[0
=]
3
-
E
<

LMA data
0030:30-0032:30 UTC

Radar data
0038-0043 UTC

8 flashes / min
In anvil




Layer

ing

Screeni

Ion 1N Anv

t

Itia

Flash In

SLL
0'SL
SeL
004
29
059
G§'29
009
G'LS
0'SS
g'es
005
Sy
0'Sy
S'er
0°0¥
WA
0'sE
Ggee
00¢
S§'le
0'Se
g'ce
0'0C
Sl

E

NN | NN

DZ: Reflectivity Factor, dBZ
Positive Screening
Layer Charge

Storm Charge

00l N -
05 & B < © kL

(wy) spnny

SLL
0'SL
geL
004
6.9

§'e9

W | N |
o
8

[=)
8

S'LS

onewno
wrao
< OO

gev
G'LE

Queoe
o aiw
HOM®

G2
0'se
G'ee
002
Sl
= 0'Sl
el

0107:48 UTC 30 May 2004

(=]
g
DZ: Reflectivity Factor, dBZ

00} -~

SL —~ —

0 © wn o wn
- s

¢z N
(wy) spnuy

20

00



Preliminary Findings

Initiation of Anvil flashes in or near
— Screening layer charge

— Reflectivity maximum

— Anvil-anvil interaction

Ground Flashes beneath Anvil with

— Rain

—\Virga

—Anvil below melting/freezing height

No anvil flashes in shallower winter supercells



Start:
2200 UTC
29 May 2004

3-D LIGHTNING MAPPING
ANIMATION OF SUPERCELL

<+« Animation

Oklahoma Lightning Mapping Array 2200 UTC May 29, 2004
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Oklahoma Lightning Mapping Array

11 stations

Uses open VHF
television channel

Maps signals in
time and 3-D space
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Summary of Observations

Relationship with Tornadogenesis

*In 12 of 14 cases, noticeable impulses in the lightning
signature of the overshooting top preceded tornadogenesis
by 3-25 minutes.

°In 11 of 14 cases, tornadogenesis coincided with both a
drop in radar top height and a decrease in either the height
or occurrence of lightning in the overshooting top.




Summary of Observations
Lightning Characteristics

* Much smaller rate of VHF sources in the region of the
overshooting top than elsewhere in the storm

e Usually independent of flashes lower in the storm and
occasionally contain larger flashes with more than one
VHF source point
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Altitude (km)
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