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2y “TORNADO CHASE CAR
w&) Photo: Tony Laubach ”

“We’re going to die, we’re going to die” screaming heard on
Oklahoma Highway Patrol radio before they were killed.
Tim Samaras was found strapped in the car. Other victims

were discovered 1/2 mile east and 1/2 mile west of the car.




Personal Safe

This was a weak tornado — what
about a strong or violent tornado?
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“Triggering” Mechani

Starts the convection

Low pressure systems/Jet ‘s

Alr mass boundaries, Fronts
Sea/l.ake Breeze

Thunderstorm ‘outflow boundaries’

“ = Orographic lift
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L ake Breeze

Sea Breeze Circulation

R o S 108

Cool Air Over Water
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Four Types of Thunderstorms

Multi iticell  Super

Clus ine

Weak updraft Moderate Moderate Intense updraft
(non-severe updraft (non- updraft (non-  (Always severe)
or severe) Severe severe

or severe) or severe) Mesocyclone -

Rotating updraft

Slight threat =~ Moderate Moderate High threat

threat threat

| “Squall Line” . "
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Single Cell Storrﬁ =

).

*Li\/lay produce brief severe weather
L | n OA‘



Each cell lasts 20-30
minutes, but a cluster
can last for hours

Heavy rain is the main problem

Strong winds, small hail and weak
tornadoes are possible






Multi-Cell (Squall} L‘i:ne >

Leading edgeefisqualliine
usually marked iy shelf
cloud

Do not report shelf clouds

What to expect

Strong and possibly
damaging wind
Heavy rain/hail




Thunderstorm Life
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Cumulus Stage Mature Stage Dissipation Stage
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Sqguall Line - Bow.

This shelf cloud Is ahead of
bow echo on right
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Storm moving left

to right (W-E) Well-developed shelf cloud is
found on front side of line
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Shelr Clou
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Stage collapsed at an outdoor concert
7 Fatalities, 43 injured, Estimated Wind Gusts 70 mph



Hail Shatft



Overshooting Tor




valuating the Surr

| ckles) is
another sign of a
strong updraft

Hard-crisp
appearance is
Indication of a
rapidly,
Intensifying
storm!




Supercell Thunder

« Contains a rotating
updraft called a meso-
cyclone

e Only about 10% of
radar-detected meso’s |
are associated with a
tornado

= Produce large hall,
- high winds, and strong
? /1o violent tornadoes

éﬁn last for several
N/ MW)urs
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Supercell Structuﬁﬁ

Overshooting Top

Storm
Motion

>

Downdraft

// = =

U draft

Wall Cloud

q’
Rain-Free Cloud Base
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Rotation in Updraft dieower
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S'pjral bands-and-cork-screw 1ook



Rotating Wall CI

An isolated lowering of the rain-fre
on a vertical axis
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W Algood number of, but not all, tornadoes develop
underneath or near a rotating wall'cloud
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RadarLoops
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Tornado

Vdan SHCICHECTY
,'1 !!i Lone Tree, IA May 13, 1998 D 1008 Brian Jewett
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Ratings & Types{
of Tornadoes
Enhanced Fujita Scale (EF O to EF 5)

Classic, Wedge, and Rope

Injuries & fatalities can occur with each
type.

NWS does NOT need to know what type of

/- tornado you are observing.




Rating Tornadoes

Over 200 mph

Enhanced Fujita

Relative Frequenbv

53.5% (weak)
31.6% (weak)

10.7% (strong)
3.4% (strong)

0.75% (violent)
<0.1% (violent)
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Near Central City, IA, Apr 26, 2009



TwisterChasers.com
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They look wider than the |
distance from the ground to the

~ cloud base




MSSL Photo



extent of condensation
ay at ground

......



Tornado

[~

ﬁh ﬁcondensatlon funnel not touching ground
M I\ Video
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April 21, 1974 near Oshkosh Copyright 1974, 1958 Rusty Kspela

7 -
# Copyright'4996 Don Lloyd

" """3uly 18, 1996 approaching Oakfield (Fond du Lac Co.) August 18, 2005 in Stoughton (Dane Co.)
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Wisconsin Tornado Séts

Most tornadoes spin up between:sipmrand 9
pm, with 6-7 pm being the busiest.

Most tornadoes occur between April and
September, with June being the peak month.

Tornadoes generally move southwest to
northeast, but west to east, and northwest to
/. southeast movements are quite possible.

......




Bayfield

Tornadoes
1982 - 2012
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Wisconsin Tornadoes 1950-2011

Credit: Doug Norgord, Geographic Techniques ,
- Duluth MICHIGAN
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New Technology on Hﬁzon

Phased Array Radar

Warn-on-Forecasts




tracking aircraft 4

tracking
non-cooperating
target
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p IC tomado detection reats

Users can direct MPAR's beams to scan different targets as needed.

Flat. panel antenna
Scans sky In/less than 1 minute

Possible cost-effective replacemen
for aging weather . and aircraft
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Warn-on-Forecast'(

Currently, warning process based upon
warn-on-detection approach

Reaching a plateau in lead time

Ensemble of storm-scale numerical
weather prediction models

Probabilistic hazard guidance

V

slmwww.nssl.noaa.gov/projects/wof




Developing

~ thunderstorm '
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The End

Questions?




