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Severe Weather in central and
so_theast IL — 2006

e A record number of tornadoes were
reported

— 72 tornadoes in central & southeast IL
(broke the record of 63 set in 2003)

—124 in the state (broke the record of 120 set in
2003)

e 3 times the normal number!!

—21 tornadoes in IL in March
60 tornadoes in IL in April

e Both months set new records
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Extreme Events — 2006

o Strongest tornadoes — (8) F2s

. 66 mile long track affected areas

from Manchester/Murrayville to Springfield (Scott,
Morgan and Sangamon Counties)

. Second Springfield tornado
: Between Dawson & Buffalo (Sangamon

Co.)

: Two tornadoes south of Mt. Pulaski
(Logan Co.)

— April 2"d: Near Macon (Macon Co.)

— April 16™: Near Dieterich (Effingham Co.)
— April 16™: Near Wheeler (Jasper Co.)




Extreme Events — 2006

« Damaging wind reports —

— HIGHEST WIND = 110 MPH (estimated)
near Oakley (macon co.) at 5:10 P.M. on 4/16/06

* Downburst wind damaged homes, garages, outbuildings, grain
bins and trees

 Large hail reports —

— LARGEST HAILSTONES = 3.00” (size of a large apple) from
Stanford to Normal (mcLean county) on 4/16/06

« Car and house windows broken, siding damaged

AND
near St. David (Fulton County) ON 5/24/06




Extreme Events — 2006

e March 12-13t" 7:30 PM — 3:30 AM

— 9 tornadoes

* 5 had path lengths greater than 10 miles,
Including one that tracked 66 miles

e 24 injuries, O fatalities

— 16 damaging wind reports

— 30 large hail reports

— Property damages nearly $200 million




Time — 17 hours

Length = 850 miles

55555

Paths of four supercells
March 12-13, 2006
Mosaic/compilation (C) Doug Speheger
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Morgan County Damage
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03 13 2006

Tornado blew home off foundation near Buffalo, IL




Photo by Paul Hadfeld
Tornadic supercell in northern Sangamon/southern Logan Counties
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Extreme Events — 2006

e April 2" 5:35 PM — 7:45 PM

— 26 tornadoes
e 14 FOs, 11 F1s,1 F2
* 5injuries, O fatalities
» 2 tornadoes within the Springfield city limits

— 37 damaging wind reports

— 8 large hall reports

— 36 tornadoes reported across lllinois

e Second biggest outbreak in state history since 1950
(biggest was 41 tornadoes on 4/19/96)
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Photo by Mark Sefried
Near Buffalo, IL

Photo by Mark Sefried
Near New Berlin, IL
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F2 Tornado damage
Macon, IL

75-80 mph wind damage
Near San Jose, IL




Extreme Events — 2006

o April 16t" (Easter Sunday) 1:45 PM —8:25 PM

— 10 tornadoes
e 5F0s, 3 F1s, 3 F2s
O Injuries, O fatalities

—11 damaging wind reports
* Wind over 100 mph in eastern Macon Co.

— 33 large hail reports
e Hail damage in western McLean Co.




Photo by Jeff Abell
Near Humboldt, IL (Coles Co.)

Photo by Alix Barlow [§© =
East of Taylorville




NOARA

Easter Tornadoes :

Photo by Glenn Martin
Near Dieterich, IL (Effingham Co.)

Se

Photo by Scott Sparks
West of Newton, IL (Jasper Co.)




Photo by Mike Wilhelm
Near Danvers, IL (McLean Co.)

Photo from Phil Anello
Near Oakley, IL (Macon Co.)




Extreme Events — 2006

e July 19t Wind Storm 2:00 PM — 7:00 PM

— 20 damaging wind reports
* 60 — 70 mph winds with damage in 18 central IL

counties

1 injury reported in Springfield (tree fell on car)

 Numerous reports of downed trees, power lines,
and roof damage to homes




Thunderstorm

Development




30 40
Warm & dry



Early in the process... ay:
ACCAS Clouds

—Appear as “little castles”

* Indicate instability at the
cloud level

—These clouds usually
mean thunderstorms,
possibly strong or
severe, can be
expected later that day.




Cumulus Stage




©2001 Chris Kridler
skydiary.com
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Mature Stage ;
-- Photograph by Kewin Knupp ——
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Dissipating Stage




Updraft/Downdraft

The stronger the updraft...
the stronger the storm

DOWNDRAFT
(cool, rainy air)

Looking northwest Copyright Brian A. Morganti




Storm produced large hail and wind Photo by NWS Lincoln, IL
damage near Dwight, IL Storm 80 miles northeast...




Thunderstorm

Types & Assoclated
Hazards




Thunderstorm Spectrum

SingleNs S Multicell Multicell
Cell Cluster

Slight Moderate Moderate  High
Threat  Threat Threat  Threat!

Hail/Wind Hail/Wind/Flooding High Wind Wind/Hail/Tor/Flooding

Threat based on updraft strength

Storms frequently transition from
one type of storm to another!




Single Cell Thunderstorms
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Copyright Rachel Humphrey




Single Cell

Characteristics

= Severe weather:

= pbrief, 1solated downbursts
= small hail

= Severe events can occur anywhere
within the disorganized storm.




Multicell Thunderstorms

Lines (Squall Lines)
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Photos by Doug Long — Jasper County EMA




Multicell Cluster

Mature Stage Dissipating Stage

P~

Towering
Cumulus




Looking northwest...
Photo by Al'Meoller




Multicell Cluster
Characteristics

= Severe weather:

» moderate size hail (<1.5”)
= flash floods
= Wweak tornadoes

» Hot spot: the leading edge of the
storm and/or the southwest flank.




Squall Line

Storms organize into a
linear structure

. Can be more than 100
miles long

. M Primary threat is

damaging winds

Can also produce haill

NWS Lincoln photo — June 15, 2004 and Weak tornadoes




Squall line

Cuiflow boundary
{Gusi Frond)
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Shelf Cloud

Photo by Paul Hadfield




Squall Line

Characteristics

= Severe Weather:

= weak tornadoes
= small to moderate hail
= occasional flash floods

= Hot spot: At the leading edge




Downbursts

Rain foot
Indicates
strong
downburst




Downburst sequence

‘Near Willmington, IL 65 to 75 mph winds




Downburst
Characteristics

= Severe Weather:

= Can be associated with all types of
thunderstorms
= Most common with supercells




Supercells are the
strongest and
longest lasting

thunderstorm.

The storm has an
Intense, rotating
updraft called a

mesocyclone.

Copyright John Durand
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Classic Supercell
Characteristics

= Severe \Weather:

= Hot spots:
= \Wind and hail — heavy precipitation shield
= Tornadoes and wind — typically in or near a
rain-free, lowered cloud base.




HP Supercells

& SUSAN STROM, LIGHTNINGLADY. COM USA

« HP = Heavy Precipitatio

e Enhanced threat of Flash Fle

. -

Also, Rain-wrapped Tornado

-




SUPERCELL Spotting...

Photo by Mark Sefrie R ' t(C ) 2004 Ben Cotton

Mesocyclone ot WaII Cloud

Tornado




Mesocyclone

e Cloud striations

— Signs of rotation In
the updraft tower

— Likely evidence of

development

 “Appearance” of
rotation

Photo by Mark Sefried




Wall Clouds
TR

Watch for PERSISTENT Rotatioﬁ!!

Attached to storm cloud

_Rapid Vertical Motion

Strong Inflow




Funnel Clouds

> A rotating, funnel-shaped cloud

> Usually near the updraft
(wall cloud)

> Attached to the bottom of the
cloud

> Rapidly rotating and smooth in
appearance

> Do not reach ground

Photo by Patrick Bak
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Tornadoes




Copyright Jeff Piotrowski, Storm Productions, Inc.

Tornado
A violently rotating column of air extending from a

cloud base to the ground.

Near Chenoa, IL May 23, 2004




Typical Supercell Tornado Life-Cycle

Developing wall cloud - look
here for rotation.

i Photo by Steve Smedley
Looking northwest...
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close to a front
Often when the storm has just developed
e Usually light rain and little thunder

e Very short lived,; d|SS|pates as the storm
and the rain increase 2nsity..

Landspout type tornado
Photo near Augusta, IL May 2, 2004



5/31/06 Landspouts

Photo from Steph'ani.e'Hu'ds_'oh i i o e
Near Tuscola, IL o gt




5/31/06 Landspouts

Photo courtesy of Champaign County EMA
Near Ivesdale, IL




Gustnado

« A term meaning “gust front tornado”
* Form on the leading edge of a gust front

* Will NOT be detected by rada

e [mmediate SPOTTER REPORTS
ARE VITAL!!




The Enhanced

Fujita Scale (EF)




e F-Scale winds were
too high — EF Scale
winds are better estimates

 EF Scale — more types of
construction; includes

power poles & trees

« BOTTOM LINE

— No change Iin the description of the damage
F2 =EF2, F3 = EF3, etc...

— The only change is to the estimated winds




EF Scale vs. Fujita Scale
Wind Speed Ranges

Fujita Scale wind mph EF Scale wind mph
3-Second Gust 3-Second Gust

45 - 78 <85

79 - 117 86 — 110

118 - 161 110 — 135

162 - 209 136 — 165

210 - 261 166 — 200

262 - 317 2 200
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Thunderstorms In the United States

Average Number of Thunderstorm Days Per Year
(3o key for explanation

Average number of days
with thunderstorms per
wedr per 10,000 sguars miles

[]Fewer [@a0-S0 [J70-30
than 10 Mo
Cio-20  Es0-70 BEaman

1999 Sklahoma Climsatological Surney.
All rights resebved,




SEASONAL MARCH OF TORNADOES
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ILLINOIS TORNADOES
by month (1950-2006)
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ILLINOIS TORNADOES
(1950-2006)
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Tornadoes vs. Time of Day (local time)

all

I:I L L= == L Lk
M1 2 3 4 % 6 7 &8 9 1011 N1 2 3 4

Hourly Totals




Severe Wind vs. Time of Day ({local time)

9 1011 N1 2 3 4 45 6 7 &8 4
Hourly Totals




Hourly Totals




Frequency of Severe Weather Reports by Calendar Date (1997-2006) WFO ILX

30%
. .— Peaks: May 28 —June 6
25% ;5
3/29 — avg start of season

20% }flé
15% ’;F\H‘
10% \

5% w i a |
DDAEI | -‘i—&—

171 1£31 341 3131 4/30 S/30 629 FI20 825 927 10/27 11726 12426

« Top five dates for severe weather reports in the last ten years:
* Aug. 181 * Apr. 20t * May 31t * June 4t * July 9th

* No severe weather reports the last ten years: October 5 — 23rd
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NWS Lincoln, IL Webpage

www.weather. gov/Lincoln

o

NOAA's National Weather Service Weath:

Central lllinois

Home Site Map Mews Organization

Local forecast by
"City, St" or £ip Code

Current Hazards

Watches /Warnings
Outlooks

Top News of the Day
& Severe Weather Possible Today
b Spotter Training Schedule

& Review of Localized Heawy Snow of February 11
& Additional News Headlines

Spotter

Click onthe map below far the latest forecast.

F‘E'HI.J
1 1 A m KEW:HEE @ +* Fead watches
B rlefl ng Hurricane Info 5 m e @ warnings & J
Submit Storm Report CALESBURKS . - @ advizories
a e Local Storm Report (06 Tl [ X
p g —) | Spotter Briefing . canron *PEKIN srirerre | |Hioh VN Warming [
Current Conditions MACEwn e i e * | |winter westher Advisory []
Ob=zervations e < DANVIES (7] Winad Acvisary ]
Satellite Images £ 1 ARalOh Flood Statement (I
Rivers & Lakes AHPS by . *'PmNGHET_[::EmTUR Short Term Forecast [
a A o
Precip Estimate @) sacksoiviLLE Hazardous Weather ]
+ TERRE HAUTE
Snow Cover TAFLORVILLE chsrcEsTon Outlhaak
IL Temp/Precip Maps +
CARLIMVILLE

Radar Imagery , EFFirGHAM

Local Radar 55 IS, s

Nationwide 57 "

Southeast IL i PENEYngEhies

Forecasts
Local Area

- A —

-+
ST. jjoUis SALEM
. .|

Last map update: Thu, Feb 16th 2006 &t 11:51:45 am C5T




NWS Lincoln, IL Webpage

www.weather.gov/Lincoln

Pre-Storm Briefing

H a'z a r d O u S el Central llinois Hazardous Weather Owutlook
b
Outlook

Storm
Prediction
Center
Watches and
Convective
Outlooks

Day 1 Conwective Outlook

Ho Crgasired Severe Totrs Fom Ha Organined Severe Totwd Fon

Day 2 Convective Outlook Day 3 Convective Qutlook
Model Analysis Data:

Dhservation data:

« SPC Composite Maps

e SPC Mesoanalysizs Maps (centered on
convective "hot-spots™

& Mational Center for Atmopsheric
Feszearch weather data

« Ervironmental Modeling Center's severe
weather graphics

= Current surface map

= Currenttemperature and dewpaint
analysis (Univ. of L)

= Lincoln upper-air sounding

» Davenport A upper-air sounding

= Rational upper-air analysis (SPC)




NWS Hazardous Weather Outlook

HAZARDOUS WEATHER OUTLOOK
NATIONAL WEATHER SERVICE LINCOLN IL
600 AM CST SUN MAR 12 2006

...SEVERE THUNDERSTORMS WITH TORNADOES ARE LIKELY TODAY...
THIS HAZARDOUS WEATHER OUTLOOK IS FOR CENTRAL ILLINOIS
.DAY ONE...TODAY AND TONIGHT

THERE IS A HIGH RISK OF TORNADIC THUNDERSTORMS LATE THIS

AFTERNOON INTO TONIGHT ACROSS CENTRAL ILLINOIS. TORNADOES...SOME
POTENTIALLY STRONG...ALONG WITH DAMAGING WINDS AND VERY LARGE
HAIL WILL BE THE PRIMARY THREATS.

.DAYS TWO THROUGH SEVEN...MONDAY THROUGH SATURDAY
NO HAZARDOUS WEATHER IS EXPECTED AT THIS TIME.
.SPOTTER INFORMATION STATEMENT...

SPOTTER ACTIVATION WILL LIKELY BE NEEDED BETWEEN 7 PM AND 3 AM THIS
EVENING AND OVERNIGHT. A CONFERENCE CALL FOR EMERGENCY
MANAGERS AND THE MEDIA WILL BE HELD AT NOON.




NWS Lincoln, IL Webpage

www.weather. gov/Lincoln

Current Situation

Mo Mesoscale Discussions |n Eflac]

CurrentWatches, Warnings and Advisories
Mationwide

Latest Severe Weather Products issued by
Cur Office

Tornado Warning .
Severe Thunderstorm Warning Warnlngs
Flash Flood YWarning

Flash Flood Statement and

Local Storm Report FO”OW-Up
Severe Weather Staterment

Special Weather Staternent Statements

Current Lincoln Radar
MWWS Lincoln, IL s not responsible for the
timeliness of the products availahle an the

Adjacemt Radars: Chicago, Davenpor,
Internet.

St. Lauis, BEvansyille, Indianapalis

Regional Sectors: Midwest, Plains Alternate Site (NWS headquarters)




IS Issued when
for the of severe
thunderstorms and/or tornadoes.

JA\ IS ISsued when:

e Severe weather Is detected by radar,
or

o It Is observed by spotters/public safety
officials.
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Spotter Safety




Lightning

Flooding

Thunderstorm
Winds

Hail
SReg el Y

Tornadoes Lone Tree, 1A ATay 13, [YW8  puag gaan Tewet




Lightning Safety

 Lightning poses the
greatest threat to spotters

 If you are close enough to
hear the thunder, you are
close enough to be struck
by lightning !!

e |f outdoors and no shelter

it ¥, ]—1 is available, get into a

vehicle




o Stay away from trees and
power poles

e Unplug electronics

e Cordless phones, cell
phones, and handheld
radios are okay to use — as
long as you are in a safe
shelter

Photo by Chris Novy




A Two Step Process...

1. If you hear thunder,
go indoors or get
Into a vehicle

Immediately !

. Stay indoors for 30
minutes after
hearing the last clap
of thunder.

Photo by Chris Novy




Be safe when e to flooding.
For important, safety rules, go to

www.srh.Wweather.gov

R

Cross a water covered road OR drive
around a barricade!
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Forces on Vehicles From High Water

The car willibe carried when: ?-t
Buoyancy Force Greater Than Vehicle Weight. 5

FPE <8
é"‘ia

Stream Forcd
B ———)

Friction Force 1 |
\ Buoyancy Force ¥

There is no friction force once the vehicle is lifted off the

Nearly half of all flood fatalities are vehicle related
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Winds can be as strong or stronger than many
tornadoes. Flying debris causes the majority of
Injuries, so stay away from windows!

If caught outdoors, -

move to a safe shelter ¥
quickly! ’ m

o

If in your car, slow —
down and find a safe
place to pull off

(if possible, get out and
go inside a building) MAY: 27.01 ( PM 6:35:38




~Softball Anyone?







Hail Safety

Large hall is seldom a threat to life but there
have been reports of injuries

e |If caught outdoors, move indoors away from
windows

 |If in your car, slow down and look for a place to pull
off...but not under a bridge or underpass!

e Stay indoors, or in your vehicle !!




Tornadoes




Tornadoes often occur very rapidly. Have a
pre-designated shelter in
mind before a storm strikes.

 Go to the lowest level of a building or your home

and stay away from windows

« Put as many walls between you and the storm as
possible

e Get out of automobiles and mobile homes and
move to safe shelter




Winds are:

| eStronger under
Q bridge (wind tunnel
4 effect)!

*Higher above
. ground level (winds
' approach 0 at ground)!

.'

-mknm sreoem xouno

fﬁ 1999Nt IUI th A ssociatio ﬁ\: IM eting - Biloxi, Mississippi
o

Underpasses should NOT be used as a place
of shelter during a tornado !!




® GO In palrs

# Park well off the
road and not under
electrical lines

® Let someone know
your location

“ Avolid dead ends

% Do not speed,
especially on wet or
hail covered roads




Spotter Pitfalls

Low Hanging Scud Clouds
Blowing Dust Plumes

Turbulent Motions on Shelf Clouds
Narrow Rain Shafts

All are commonly misinterpreted as
tornadoes or storm-scale rotation...

What is a Spotter to do??

Andrew Geil Photo




 Scud cloud fragments
appear to “ride up” the
shelf...

Turbulent cloud motions
often observed when shelf
passes just overhead.

Such motions are often
mistakenly reported as
“Rotation.”

The Key here Is to look for
persistent rotation...




Shelf vs. Wall Clouds

Wall Clouds:

- Maintain position with respect to
rain area.

- Associated with Inflow.

- Often exhibit persistent rotation.

d Shelf Clouds:

- Slope / move away from rain
area...

- Associated with Outflow.

- Do not exhibit persistent
rotation.

Bill Doms Photo




Shelf Cloud

e e gy

_ 2 ~ |
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Wall Cloud




A teal or blue-green tinge to the precipitation shield behind
a shelf cloud can often be an indicator of hail.

Damaging Winds often occur just after a shelf cloud passes
overhead.

Seek shelter when appropriate!




Thunderstorm Outflow

Dust Lofted by Outflow Winds
Possible Damaging Winds... but not a tornado!




@ 1999 Walker Ashley

Narrow Rain Shafts

. ot

* Narrow rain shafts...
especially when backlit by
the setting sun can often
be mistaken for funnel
clouds or tornadoes.

Often observed under
newly developing, or
single cell storms.

Watch for rotation and
movement... narrow rain
shafts often dissipate over the
course of a few minutes.




Nighttime Spotting

Mobile night spotting is NOT encouraged!! Safety must
come first. Spot near a safe shelter. While looking at the
nighttime sky or on the horizon:

*\Watch for flashes produced by a tornado or damaging
winds breaking power lines

*Utilize lightning to note storm structure and possible
lower cloud base

*Know your directional relationship to the storm




o Spotting “squall lines” is not
encouraged

—Wait until line passes — then report damage




Spotter Limitations

 Tornadoes can be obscured by rain







Spotter Limitations

e Some “harmless” clouds can be
incorrectly reported







Spotter Limitations

 Terrain, urban areas can block view




Photo courtesy of Gregg Sparks
Near Wheeler, IL 4/16/06
-




- Follow the reporting rules of your area !!

v If normal reporting channels are not
available, contact the NWS directly

» You will be asked for your county spotter
number or your name/location

» Any reports we receive will be relayed to
emergency managers.

Use the “TEL Method”

v Time — Event — Location




the time the event
occurre

R S e Location
Report your position,
the direction &
distance of the feature.

CENTER

Use well known roads or
landmarks.




Do not assume that the NWS \«3

knows for certain that severe
weather has occurred.

Never assume your report is
unimportant.

Do not exaggerate your report!
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Tornadoes, Funnel Clouds, Wall Clouds




What to report

High Wind or Wind Damage




30-40 mph — whole trees in
motion

40-55 mph — small branches
break off

55-70 mph — roofing and doors
of outbuildings damaged,
large branches break off

70-100 mph — shingles and
siding blown off, trees
uprooted, power poles broken

100+ mph — roofs torn off,
trailer houses completely
destroyed

Copyright Mike Umscheid

Wind Estimating
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Pea 0.25 - 0.38”

Penny 0.75”

Nickel 0.88”

Quarter 1.00”

; RN ~ 1 | Ping Pong Ball 1.50”

SRR ST Golfball 1.75”
Photo by Grace & Bill Johns "¢ =0

Tennis Ball 2.50”

Large Apple 3.00”

Softball 4.00”

Halil size




What to report

Photo by George Garrett




play a role in the
warning process

* \We need reports — the radar
can not detect everything!!

« Your community, and neighboring
locations are




