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Spotter Training OutlineSpotter Training Outline

• Role of the Spotter• Role of the Spotter
• T-storm Basics

T t T• T-storm Types
• Tornadoes
• Severe Wind, Hail, 

and Flash Floods
• Spotter Challenges
• Spotter Resources, p ,

Reports & Safety



ROLE OF THEROLE OF THEROLE OF THE ROLE OF THE 
STORM SPOTTERSTORM SPOTTER



What we are dealing with...What we are dealing with...

A T i l Y B i

More tornadoes, 
A Typical Year Brings:

severe storms & 
flash floods occur 6 Hurricanes 1,270 Tornadoes1,270 Tornadoes 5,000 Floods5,000 Floods

in the U.S. than 
ANY other country 

in the world!
10,000 Violent10,000 Violent
ThunderstormsThunderstorms

Drought
Conditions

500 Deaths
5,000 InjuriesThunderstormsThunderstorms Conditions

$14 B in Losses



The Threat Area…The Threat Area…

Top 5 StatesTop 5 States 
for tornadoes
1. Florida1. Florida

2. Oklahoma

3 Kansas3. Kansas

4. Iowa

5. Illinois
# of tornadoes per 
square milesquare mile

Map: Average Annual T-storm Days



Illinois Severe WeatherIllinois Severe Weather

A Typical Year:A Typical Year:A Typical Year: A Typical Year: 
•• 46 Tornadoes46 Tornadoes

Photo by
Harmony & Matt Goodrum•• 550 Severe 550 Severe 

TT--storm Reportsstorm Reports

•• 165 Reports of 165 Reports of 
Flash FloodingFlash Floodinggg



How Often Are Spotters Needed?How Often Are Spotters Needed?
Illinois Severe Weather FrequencyIllinois Severe Weather Frequency

Illinois Tornadoes (1950-2011)

Illinois Severe Weather FrequencyIllinois Severe Weather Frequency

Cent / SE Illinois Cent / SE Illinois 

500

600

Illinois Tornadoes (1950-2011)Yearly # of Yearly # of 
Days With:Days With:

400

500

Tornado – 8
All Severe – 36

200

300

Flash Flood – 22

0

100Highest incidence Highest incidence 
of severe storms: of severe storms: 

l t k f M &l t k f M & JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEClast week of May & last week of May & 
first week of Junefirst week of June



Why we are here...Why we are here...

• Radar only tells “part of y p
the story”

• Spotter reports fill theSpotter reports fill the 
gaps when & where our 
tools can not detecttools can not detect
– “Ground truth” info helps 

with warning decisionsg
– The public responds better 

when warnings & updates g p
include spotter reports



THUNDERSTORMTHUNDERSTORMTHUNDERSTORM THUNDERSTORM 
BASICSBASICS



Important IngredientsImportant Ingredients

Photo by Roger LookPhoto by Roger Look

1. Lift

2 Moisture ALL2. Moisture

3. Instability

ALL 
T-storms

y

Strong or
4. Wind Shear

Strong or
Severe    

T stormsT-storms



Lifting the Air...Lifting the Air...

1)1) Low Pressure, Cold & Warm FrontsLow Pressure, Cold & Warm Fronts

2)2) Heating the GroundHeating the Ground



Lifting the Air...Lifting the Air...

3)3) Jet Stream / Upper Air DisturbanceJet Stream / Upper Air Disturbance3)3) Jet Stream / Upper Air DisturbanceJet Stream / Upper Air Disturbance

4)4) Other ThunderstormsOther Thunderstorms



The air needs to be moist...The air needs to be moist...

SourcesSourcesSourcesSources
1) Gulf of )

Mexico

2) Local2) Local 
Vegetationg



The air needs to keep rising...The air needs to keep rising...

InstabilityInstability
Warm, moist air Warm, moist air ,,

below   below   

cold, dry air aloft  cold, dry air aloft  

InstabilityInstability
Air forced up (UPDRAFTS) 

will continue to rise.InstabilityInstability will continue to rise.
Air forced down (DOWNDRAFTS) 

will continue to sink.



The wind can The wind can 
make a difference...make a difference...make a difference...make a difference...

Wind Shear is: Directional ShearWind Shear is:
1) Wind direction)

changing vertically
(Directional Shear)(Directional Shear)

AND / ORAND / OR Speed Shear

2) Wind speed
changing verticallychanging vertically
(Speed Shear)



The wind can The wind can 
make a difference...make a difference...make a difference...make a difference...

With Strong Wind Shear: Directional ShearWith Strong Wind Shear:

• Storms are more
organized
Storms are longer• Storms are longer 
lived Speed Shear

• Rotation can develop
in a stormin a storm



Updrafts and Downdrafts:Updrafts and Downdrafts:

• It is IMPORTANT to identify 
the Updraft and Downdraftthe Updraft and Downdraft
– Updraft / Inflow

• Warm, moist air 
feeds storm

• Usually where most• Usually where most
tornadoes form

Photo by 
Mark Sefried

– Downdraft / Outflow
• Cool, rainy air spreads out
• High wind gusts
• Heavy rain / Hail



SEVERE STORMSEVERE STORMSEVERE STORM SEVERE STORM 
FEATURESFEATURES



Severe Storm FeaturesSevere Storm Features

OVERSHOOTING OVERSHOOTING 
TOPTOP

Seen at long distances from the storm ≈ 15Seen at long distances from the storm ≈ 15--30 miles or more30 miles or more

TOP:TOP:
• VERY strong updraft

If th t i t• If the top persists, 
the storm is 
strengtheningstrengthening

• If it collapses, severe 
weather is imminent

ANVIL:ANVIL:
• Solid, sharp edges,STORM TOWER:STORM TOWER:

Looking Northeast – more than 15 miles away

Solid, sharp edges, 
spreading back 
toward the west

Sharp, bulging edges & tilted 
updraft because of wind shear



Severe Storm FeaturesSevere Storm Features

Photo by Matt Ziebell
L ki N th th 10 il

Seen at distances of ≈ 10 to 20 miles Seen at distances of ≈ 10 to 20 miles 

Looking North – more than 10 miles away
Flanking line on western side of storm

Flanking Line: Indicates the storm willFlanking Line: Indicates the storm will 
intensify, or sustain itself for quite some time



Severe Storm FeaturesSevere Storm Features

RainRain Free BaseFree Base

Seen at close distances from the storm ≈ 5 miles or lessSeen at close distances from the storm ≈ 5 miles or less

RainRain--Free Base Free Base 
and Wall Cloud: and Wall Cloud: 
Indicates a strong 

updraft – heavy rain 
can not penetrate it.

There is a higher 
potential for a tornado 

with a rotating wall 
l dcloud

Photo by Brian Morganti
Looking northwest – less than 5 miles away



Severe Storm FeaturesSevere Storm Features

StrongStrong
Seen at close distances from the storm ≈ 5 miles or lessSeen at close distances from the storm ≈ 5 miles or less

Strong Strong 
DowndraftDowndraft

• Very heavy rain

• Strong outflow, 
Heavy
Rain Downburst g ,

or downburst
with high winds

wind gusts

• Caused by rain 
cooled air 

rapidly 
descending

Photo by Barb Photo by Barb JankeJanke



Comparison:Comparison:
Severe Storm vs. Weak StormSevere Storm vs. Weak Storm

• Anvil and • No anvilAnvil and 
overshooting top

• Strong, tilted updraft

• No anvil
• Weak, straight updraft

• Weaker wind shearg, p
• Stronger wind shear

• Sharp edges in tower

• Weaker wind shear
• Fuzzy edges in tower



THUNDERSTORMTHUNDERSTORMTHUNDERSTORM THUNDERSTORM 
TYPESTYPESTYPESTYPES



Single Cell StormsSingle Cell Storms
Visual Clues and CharacteristicsVisual Clues and Characteristics

• Most common inMost common in 
IL during summer

• Short lived:• Short lived: 
Less than 1 hour
E t d W th

UpdraftUpdraft
Vertical Vertical 

and Weakand Weak

DowndraftDowndraft
Rain & wind Rain & wind 

descend descend 
• Expected Weather:

– Small Hail
Weak Weak 
Wind Wind 
ShearShear

through the through the 
updraftupdraft

– Downpours
– Gusty Wind 

ShearShear

(usually < 40-50 mph)



Single Cell StormsSingle Cell Storms

11 22

Single 
Cell Storm

11 22

Cell Storm 
Life Cycle
---------------

Photos 
are about 

33 44

5 minutes 
apart



Single Cell StormsSingle Cell Storms
Radar ViewRadar View



MulticellMulticell Cluster StormsCluster Storms
CharacteristicsCharacteristics

• Most common type 
f th d t iof thunderstorm in

Illinois
• Form near fronts & 

boundaries from 
nearby storms

• Severe weather:• Severe weather:
– Heavy Rain / Hail

Downburst Winds

Looking NORTH                  Photo by Gary Woodall

Moderate to Strong Updrafts
– Downburst Winds
– Weak Tornadoes Weak to Moderate Wind Shear



MulticellMulticell Cluster StormsCluster Storms
Visual CluesVisual Clues

Oldest / weakening
thunderstormsTowering Cumulus 

(new growth)(new growth)

Storm Motion (L to R)Storm Motion (L to R)

Strongest thunderstorm

• New storms form on the W or SW side of the cluster
Looking North

New storms form on the W or SW side of the cluster
• Dissipating storms weaken on E or NE side of the cluster
• Clusters, usually last an hour or two



MulticellMulticell Cluster StormsCluster Storms
Radar ViewRadar View

WeakeningWeakening
thunderstorms

Strongest 
thunderstorms

New, developing
thunderstorms



Squall LinesSquall Lines
CharacteristicsCharacteristics

• Long line of 
separate stormsseparate storms
– Usually develop ahead 

of a cold front

• Squall lines are 
usually oriented y
in a N-S or NE-SW 
direction

• Downdrafts of 
separate storms Moderate to Strong Updraftsp
merge to produce 
a “Gust Front”

Moderate to Strong Wind Shear



Squall LinesSquall Lines
CharacteristicsCharacteristics

• Severe Weather:Severe Weather:
–– Potential for high Potential for high 

winds / damagewinds / damagewinds / damagewinds / damage

–– Occasional Occasional 
T dT dTornadoesTornadoes

–– Heavy RainHeavy Rain

–– Hail Hail 
(up to golf ball sized)(up to golf ball sized)

Heavy Rain Heavy Rain 
and  Hailand  Hail Wind Wind 

DamageDamage

TornadoTornado



Squall LinesSquall Lines
Visual CluesVisual Clues

Shelf CloudShelf Cloud 80 mph winds80 mph winds
Widespread wind damageWidespread wind damage

• Long cloud at the 
front of the squall line

Wh th W– Where the Warm 
Updraft and Cool 
Downdraft meet

UpdraftUpdraft
– Shelf clouds that 

are low hanging 
i h “ ” l k

UpdraftUpdraft

with a “wavy” look 
aloft, often produce 
the highest winds

Downdraft
g

A dark grey or greenish color A dark grey or greenish color 
indicates heavy rain / hailindicates heavy rain / hail



Squall LinesSquall Lines
Radar ViewRadar View

• Tornadoes 
f d t thfavored at the 
front of the line

Look for kinks– Look for kinks 
in the line

– End or break in 
the line

• High WindHigh Wind
– Anywhere 

along the 
l di d f

Favored area for 
Tornadoes

leading edge of 
the line



SupercellsSupercells
CharacteristicsCharacteristics

• Highly organized storms
Photo by Kyndi Hanson

near Peoria, 6/5/10
Looking NNWHighly organized storms

• Pose a HIGH threat 
to life & property

Looking NNW

p p y
• Updrafts rotate

– Rotating “Updraft” is g p
called a “MESOCYCLONE” 
or “MESO”…this only 
occurs in supercellsoccurs in supercells

– Rotation caused 
by “wind shear” in 

Strong Updraftsthe atmosphere Strong Updrafts
Strong Wind Shear

(Directional & Speed Shear)



SupercellsSupercells
CharacteristicsCharacteristics

• Severe Weather:
T d– Tornadoes 

• Higher potential for 
strong or violent tornadoesstrong or violent tornadoes

– High winds / wind damage 
• Two downdrafts – one near heavy• Two downdrafts – one near heavy 

rain, other in rear of the storm 
• Wind up to 100 mph possible

– Large Hail & Heavy Rain: 
updraft / downdraft interface

• Hail bigger than a golf ball
• Flash Flooding



SupercellsSupercells
Visual CluesVisual Clues

Rotating Updraft (Mesocyclone)

1.1.Wind shear in the vertical Wind shear in the vertical (change in direction and (change in direction and 
wind speed) wind speed) causes a “rolling” motioncauses a “rolling” motion

2.2. A strong updraft pulls this upward, resulting in a A strong updraft pulls this upward, resulting in a 
rotating, tilted updraftrotating, tilted updraft



SupercellsSupercells
Visual CluesVisual Clues

1. Rotating Updraft (Mesocyclone)
Photo by Don Bell
Peoria, IL   6/5/10

Classic Supercell HP Supercell

Spiral bands and striations in updraftSpiral bands and striations in updraft

Classic Supercell HP Supercell

tower are clues that the updraft is rotatingtower are clues that the updraft is rotating



SupercellsSupercells
Visual CluesVisual Clues

Persistent lo ering
2. Wall Cloud

• Persistent lowering 
near the updraft 
(the rain-free base)(the rain free base)

• Usually long lived –
the key is rotationthe key is rotation

• Upward motion often 
presentpresent

• May contain a “tail 
cloud” which pointscloud  which points 
toward the downdraft 



SupercellsSupercells
Visual CluesVisual Clues

2. Wall Cloud - Images

Photo by David Cashion



SupercellsSupercells
Visual CluesVisual Clues

2. Wall Cloud - Images

Photo by David Cashion



SupercellsSupercells
Visual CluesVisual Clues

2. Wall Cloud - Images

Photo by David Cashion



SupercellsSupercells
Visual CluesVisual Clues

2. Wall Cloud - Images

Photo by David Cashion



SupercellsSupercells
Visual CluesVisual Clues

• Smooth, nearly flat, low 3. Inflow Cloud Bands y
level clouds

• Feeds into the updraft 
of the storm, usually 
from an easterly 
direction (E or SE)direction (E or SE)

• May see dust / dirt
being lifted into thebeing lifted into the 
updraft from the ground

• NOT a necessaryNOT a necessary 
feature for every 
supercell



SupercellsSupercells
Visual CluesVisual Clues

3. Inflow Cloud & Dust Bands - Photos

Photo by Michael Thompson



SupercellsSupercells
Visual CluesVisual Clues

3. Inflow Cloud & Dust Bands - Photos

WallWallWall Wall 
CloudCloud

Photo by Michael Thompson



SupercellsSupercells

• Supercell Variations:p
– Classic

• Many are in this category
• Potential for long-track 

tornadoes

– High Precipitation (HP) 
• Rain and hail often surrounds• Rain and hail often surrounds 

the updraft
• Rotation is usually hidden by 

the heavy precipitation
• Very DANGEROUS to spot



Classic Classic SupercellsSupercells
Side ViewSide View

Tilted Tilted 
UpdraftUpdraft

Front Front 
Flank Flank 

DowndraftDowndraft
Rear FlankRear FlankRear Flank Rear Flank 
DowndraftDowndraft

Looking Northeast – more than 15 miles away



Classic Classic SupercellsSupercells
Top ViewTop Viewpp

Important PointsImportant Points

• Safest spotting 
position is on theposition is on the 
southern flank of 
the storm, with 
th i fl tthe inflow at your 
back

• RFD can createRFD can create 
VERY high 
winds

Safest Spotting 
Location



Classic Classic SupercellsSupercells
Radar ViewRadar View

Important PointsImportant Points

• The Hook Echo 
is the meso –is the meso
not necessarily a 
tornado

• The precipitation 
shield “leans” 
in the direction 
of the storm 
movementmovement



HP HP SupercellsSupercells
Side ViewSide View

Looking WNW

Tilted Tilted 
UpdraftUpdraft

MesocycloneMesocyclone

RFD & Rear Precipitation ShieldRFD & Rear Precipitation Shield



HP HP SupercellsSupercells
Top ViewTop Viewpp

Important PointsImportant Points

• Wall cloud and 
tornado are 
often obscured 
by rain

• Often has a 
“kidney bean” 
shape early onp y

• Safest place to 
spot is on the 
south flank Safest Spotting 

Location



TORNADOES &TORNADOES &TORNADOES &TORNADOES &
OTHER ROTATIONSOTHER ROTATIONSOTHER ROTATIONSOTHER ROTATIONS

Photo by Jacob Guenther



Tornado FormationTornado Formation
SupercellsSupercellspp

TornadoTornado: A violently rotating column of air attached 
t th d t d i t t ith th d

Visual Clues of 

to a thunderstorm, and in contact with the ground.

Tornado Formation:

1. Large, rounded1. Large, rounded 
rain-free base



Tornado FormationTornado Formation
SupercellsSupercellspp

TornadoTornado: A violently rotating column of air attached 
t th d t d i t t ith th d

Visual Clues of 

to a thunderstorm, and in contact with the ground.

Tornado Formation:

1. Large, rounded1. Large, rounded 
rain-free base

2 Persistent wall2. Persistent wall 
cloud, with 
increasingincreasing 
rotation



Tornado FormationTornado Formation
SupercellsSupercells

Visual Clues of 
T d F ti

pp

Tornado Formation:

3. Development of a 
funnel cloud, in or 
near the wall cloud



Tornado FormationTornado Formation
SupercellsSupercells

Visual Clues of 
T d F ti

pp

Tornado Formation:

3. Development of a 
funnel cloud, in or 
near the wall cloud

4. A clearing sky 
working into the g
rain-free base  
(The RFD wrapping 
around the mesoaround the meso, 
called a “Clear Slot”)

Photo by John Farley



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

1. Developing Stage

pp

Photos by Mike Umsheid



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

1. Developing Stage

pp

Photos by Mike Umsheid



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

1. Developing Stage

pp

Photo by Woodford Co. EMA

Watch for: Watch for: Rotation and dust whirl at the ground & Rotation and dust whirl at the ground & 
a connection to wall cloud or funnela connection to wall cloud or funnel



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

2. Mature Stage – Potentially the most dangerous 
t f t d

pp

stage of a tornado

Photo by Mike Umsheid

Watch for: Watch for: Debris with tornado may mask that it is Debris with tornado may mask that it is 
still in contact with the ground. still in contact with the ground. 



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

2. Mature Stage – Potentially the most dangerous 
t f t d

pp

stage of a tornado

Watch for: Watch for: Debris with tornado may mask that it is Debris with tornado may mask that it is 
still in contact with the ground. still in contact with the ground. 



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

3. Dissipating (Rope) Stage
pp

Photo by Mike Umsheid



Tornado Life CycleTornado Life Cycle
SupercellsSupercells

3. Dissipating (Rope) Stage
pp

Photo by KCBD-TV

Watch for: Watch for: Another tornado to develop a few miles Another tornado to develop a few miles 
or so to the E / SE of the dissipating one or so to the E / SE of the dissipating one 



Tornado Life CycleTornado Life Cycle
“Cyclic” “Cyclic” SupercellsSupercellsyy pp

• Favored area: 
E to SE of aE to SE of a 
dissipating tornado

• The new wall cloud
Old tornadoOld tornado New tornadoNew tornado

formingforming• The new wall cloud 
and funnel cloud 
will be the dominant

formingforming

will be the dominant 
part of the storm
W t h thi f ll f

Looking East                             Photo by Scott BlairLooking East                             Photo by Scott Blair

• Watch this area very carefully for a 
NEW tornado to develop



Tornado Life CycleTornado Life Cycle
“Cyclic” “Cyclic” SupercellsSupercellsyy pp

Looking Northeast



Tornado Life CycleTornado Life Cycle
“Cyclic” “Cyclic” SupercellsSupercellsyy pp

Looking Northeast



Tornado Life CycleTornado Life Cycle
“Cyclic” “Cyclic” SupercellsSupercellsyy pp

Old tornadoOld tornado New tornadoNew tornado
formingforming

Looking Northeast



NonNon--SupercellSupercell TornadoesTornadoes
““LandspoutsLandspouts””

• No “organized” 

pp

g
large scale rotation
– No wall cloud
– No rotation on radar

• Often curved andOften curved and 
nearly transparent

• Often form near an• Often form near an 
E-W front OR on the 
southwest end ofsouthwest end of 
multicell clusters

Creative Commons Sam Fakhreddine



NonNon--SupercellSupercell TornadoesTornadoes
LandspoutsLandspouts –– Development Development pp pp

1. Wind shear near 
the ground creates 
horizontal rolls

2 N d ft i2. New updrafts in 
towering cumulus 
clouds pull the 
horizontal rolls 
into the vertical –
creating acreating a 
landspout

3. Downdrafts (rain) ( )
dissipate the 
landspouts



Other RotationsOther Rotations
GustnadoGustnado

• Small short-lived rotations 
along a gust front

Gust adoGust ado

along a gust front
• Does not reach up to cloud, 

no rotation in cloud OR onno rotation in cloud OR on 
radar
L k f t ti t th• Look for rotation at the 
ground not just dust

• Can cause minor damage,
mainly from the wind gust

• Report a “Gustnado” not a tornado, when 
you see them



Other RotationsOther Rotations
Gust Front on RadarGust Front on RadarGust o t o adaGust o t o ada

Gustnadoes 
could formcould form 
anywhere 

along OR justalong OR just 
ahead of the 

t f tgust front



Other RotationsOther Rotations
Dust DevilsDust Devils

A ll h t li d

ust e sust e s

• A small, short-lived
rotation that swirls dirt 
and debris to great heightsand debris to great heights

• Form on warm and sunny 
days usually over opendays, usually over open 
fields when the ground 
heats upheats up

• No clouds or storms are 
presentpresent

Photos by Roger Look



Other RotationsOther Rotations
Cold Air FunnelsCold Air Funnels

• Occur in vertically 

Co d u e sCo d u e s

y
developed clouds, 
usually with no thunder

• Most common in late 
spring / early summer,spring / early summer, 
and in autumn

• Rarely reach the ground

Photo by Pete Photo by Pete MantellMantell

• Rarely reach the ground

• Almost always occur in 
th ft d lthe afternoon and early 
evening

Photo by Dorothy BullardPhoto by Dorothy Bullard



SEVERE WIND HAILSEVERE WIND HAILSEVERE WIND, HAIL SEVERE WIND, HAIL 
AND FLASH FLOODINGAND FLASH FLOODINGAND FLASH FLOODINGAND FLASH FLOODING



DownburstDownburst
What is it?What is it?at s tat s t

• A severe
d d ftdowndraft

• Rain-cooled air 
idl d drapidly descends

in a t-storm
• Most in IL are• Most in IL are

“Wet” 
(with heavy rain)(with heavy rain)

• Can last several
minutes, and be,
a mile or more
wide



DownburstsDownbursts
Visual IdentificationVisual Identificationsua de t cat osua de t cat o

• Rain-foot indicates 
strongest winds

• Wind speeds:
– Can reach > 100 mph
– Damage will be 

the SAME as what a 
weak, or even a strong  
tornado producestornado produces



DownburstsDownbursts
Visual IdentificationVisual Identificationsua de t cat osua de t cat o

• Rain-foot indicates 
strongest winds

• Wind speeds:
– Can reach > 100 mph
– Damage will be 

the SAME as what a 
weak, or even a strong  
tornado producestornado produces



DownburstsDownbursts
Visual IdentificationVisual Identificationsua de t cat osua de t cat o

• Rain-foot indicates 
strongest winds

• Wind speeds:
– Can reach > 100 mph
– Damage will be 

the SAME as what a 
weak, or even a strong  
tornado producestornado produces



DownburstsDownbursts
What storm types produce them?What storm types produce them?

• Multicell Clusters

at sto types p oduce t eat sto types p oduce t e

• Multicell Clusters
– Many downbursts are 

from this typeyp
• Squall Lines

– At the front with 
strongest updrafts

– In the heavy rain area
S ll• Supercells
– In / near the heaviest rain

With the RFD– With the RFD



StraightStraight--line Windline Wind
What is it?What is it?

The strong or se ere

at s tat s t

• The strong or severe 
downdraft from a line 
of thunderstormsof thunderstorms

• The wind blows outward, 
nearly horizontal to thenearly horizontal to the 
ground, usually from one 
direction 
– Keep in mind that wind 

blowing around structures 
can curve or change direction

Photo by Jim GrayPhoto by Jim Gray
Springfield, IL  7/19/10Springfield, IL  7/19/10

can curve or change direction



StraightStraight--line Windline Wind
Visual IdentificationVisual Identification

Sh lf l d

sua de t cat osua de t cat o

• Shelf cloud on 
the approaching 
idside

– Look for:
• Low, dark clouds 

on front edge 
with some vertical 
depth to them

• Wavy, smooth 
l d hi hclouds higher 

up



StraightStraight--line Windline Wind
What storm types produce this?What storm types produce this?

• Squall Lines

What storm types produce this?What storm types produce this?

– The areal coverage
of a squall line is 
b dbest seen on radar

– Keep in mind:
• The wind speeds will 

vary along the line
Some locations may• Some locations may 
have intense wind 
speeds, while others 
nearby have much 
less wind



Bow EchoBow Echo

– An extreme Squall Line
– A “bow shaped” line of radar returns often 

associated with swaths of straight-line wind 
d d i ll t ddamage and occasionally tornadoes

= Potential Tornado locations



Bow EchoBow Echo
Radar ViewsRadar ViewsRadar ViewsRadar Views



Bow EchoBow Echo
Radar ViewsRadar ViewsRadar ViewsRadar Views



HailHail
How it formsHow it formso t o so t o s



HailHail
CharacteristicsCharacteristicsC a acte st csC a acte st cs

• All types of T-storms can yp
produce hail
– The biggest hail is 

associated with the 
strongest updrafts

– Sizes bigger than aSizes bigger than a 
golf-ball usually mean 
a SUPERCELL

• Sometimes you can see a 
“hail shaft” (white streaks) 
in a distant hailstorm



Flash FloodFlash Flood

• A flood where the 
water rises rapidly
– Can occur in any area, 

especially if the ground 
is already moist 

– Usually caused by 
heavy rain in a short 
timetime

• 1.00” or more per hour
Can also be caused by a– Can also be caused by a 
dam or levee failure

Photo from Lawrence Co., IL EMA
Wabash River Levee Failure   April / May 2011



Flash FloodsFlash Floods
What storm types produce them?What storm types produce them?

• Single Cells
B f l t

at sto types p oduce t eat sto types p oduce t e

– Because of slow movement
• Multicell Clusters

The individual storms can– The individual storms can 
move over the same areas
(called “training” echoes)

• Squall Lines
– Rarely produce flash floods 

because of fast movement 
• Supercells

F tl i th “h– Frequently in the “heavy 
precipitation” shield



Flash FloodFlash Flood
CharacteristicsCharacteristics

• Water flowing over 

C a acte st csC a acte st cs

roads – 6”deep or 
more

• Ponding of water 
12” or deeper Flooding in Jacksonville, IL Flooding in Jacksonville, IL 12  or deeper

• Water flowing over   

6/18/116/18/11

bridges

• Rapid rises in creeksRapid rises in creeks 
or streams



CHALLENGESCHALLENGESCHALLENGESCHALLENGES
WHILE SPOTTINGWHILE SPOTTINGWHILE SPOTTINGWHILE SPOTTING

Photo by Jim Gray



Obstructions to ViewObstructions to View

Trees
Tornado or Funnel Cloud…?

…we really don’t know because 
the trees are in the way



Obstructions to ViewObstructions to View

Trees & Distance (nearly overhead)
Is that a Wall Cloud, Is that a Wall Cloud, 

Funnel Cloud or Tornado?Funnel Cloud or Tornado?

…most likely a wall cloud, but we don’t know …most likely a wall cloud, but we don’t know 
for sure because of the obstructionfor sure because of the obstruction



Obstructions to ViewObstructions to View

Corn Field
Is there anything developing Is there anything developing 

under that Wall Cloud?under that Wall Cloud?

…we don’t know. Move 
to a better location 

which is not blocked by 
the corn.



Obstructions to ViewObstructions to View

Hazy Conditions
Is that a Wall Cloud?Is that a Wall Cloud?

…yes this is a wall cloud, but it is very hard 
to see because of the hazy sky.



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Scud CloudsScud Clouds

• Low hanging clouds• Low hanging clouds
• Can be attached, or

detached from thedetached from the 
cloud base

• Easily confused for wall• Easily confused for wall 
clouds and funnels… 
especially at nightespecially at night

• Look for lack of rotation 
to confirm it is scudPhoto by Paul Nelles to confirm it is scudPhoto by Paul Nelles



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
More Scud CloudsMore Scud Clouds



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
More Scud CloudsMore Scud Clouds



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
More Scud CloudsMore Scud Clouds

Scud “claws” at the front of a Shelf Cloud



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Rain Shafts and Hail ShaftsRain Shafts and Hail Shafts



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Rain Shafts and Hail ShaftsRain Shafts and Hail Shafts

Photo by Jim Gray



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Rain Shafts and Hail ShaftsRain Shafts and Hail Shafts



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Other ItemsOther Items

There IS a Funnel Cloud. Is that a 
Tornado developing?

Photos by 
Jess Starkey



Tornado & Funnel Look Tornado & Funnel Look AlikesAlikes
Other ItemsOther Items

There IS a Funnel Cloud. Is that a 
Tornado developing?

A utility 
pole

Photos by 
Jess Starkey



Distinguishing between a Distinguishing between a 
tornado, funnel or look aliketornado, funnel or look alike

Ask Yourself:

tornado, funnel or look aliketornado, funnel or look alike

• Can I see it clearly?

• Is it attached to the bottom 
of the thunderstorm?

• Is it near the updraft?

• Is there organized rotation?

• Is there any debris or power 
line flashes?

IMPORTANT: Report what p
you see, not what you 

THINK you see



SPOTTERSPOTTERSPOTTER SPOTTER 
RESOURCES REPORTINGRESOURCES REPORTINGRESOURCES, REPORTING RESOURCES, REPORTING 

& SAFETY& SAFETY

Photo by Jim Gray



#1 Objective #1 Objective –– Stay SafeStay Safe

1) Personal safety is the 
main objectivemain objective

2) Obey all laws and 
di ti f blidirectives from public 
safety officials

3) Never put yourself in 
harm’s way. This includes 

lki d i iwalking or driving over 
obstructions.

4) Adhere to the concept 
of “ACES”“ACES”



AACES CES -- AAwarenesswareness



AwarenessAwareness

• Constantly monitorConstantly monitor 
your surroundings, and 
the risks around youthe risks around you

– Know the roads and the 
tti iarea you are spotting in

– Be alert for areas with 
damage or floodingdamage or flooding

– Monitor the weather 
conditions at all timesconditions at all times



www.weather.govwww.weather.gov//LincolnLincoln
Awareness Awareness –– Stay InformedStay Informed

Top News 

gg

p
of the 
Day

Watches/ 
WarningsWarnings

and 
Outlooks 

pages



www.weather.govwww.weather.gov//LincolnLincoln
Awareness Awareness –– Stay InformedStay Informed

gg

Weather SafetyWeather Safety
• Go to SKYWARN/Spotter

•• Daily Weather StoryDaily Weather Story
Go to SKYWARN/Spotter
Training section for additional 
resources & links to download

•• Graphical Short Graphical Short 
Term Forecast Term Forecast 

Severe Weather Products 
from the NWS (new PDF download)

(During Severe 
Weather Events)



AACCES ES -- CCommunicationsommunications



CommunicationsCommunications
Useful Items for SpottersUseful Items for Spotters

• Communication Device 
( ll h di )

pp

(cell phone or radio)
• Safe shelter nearby

GPS l l• GPS or local maps
• Binoculars
• Weather radio
• Computer or Smart 

Ph t itPhone to monitor 
weather conditions
Camera• Camera
(still and/or video)



CommunicationsCommunications
REPORTINGREPORTING

• WHO you are
A t i d tt– A trained spotter

• WHAT you have witnessed
– The specific weather event

• WHEN the event occurredWHEN the event occurred
– NOT the time you are reporting, 

but when the event happened

• WHERE the event occurred
– Use well known roads which– Use well known roads, which 

could be found on any map, 
and familiar landmarks



ReportingReporting: : Tornadoes, Tornadoes, 
Funnel Clouds Wall CloudsFunnel Clouds Wall CloudsFunnel Clouds, Wall CloudsFunnel Clouds, Wall Clouds

• Tornado
Is it still in sight or has it dissipated? How long was it there?– Is it still in sight, or has it dissipated? How long was it there?

– Are there any injuries or damage you know of? 
• Funnel Clouds & Wall CloudsFunnel Clouds & Wall Clouds

– Do you see persistent rotation? 
– If so, how long has it been rotating?, g g

Photo by 
Jacob Guenther

Photo by 
Patrick Hohenberry



ReportingReporting: : Flash FloodingFlash Flooding

• Which roads, creeks/streams/rivers are impacted?Which roads, creeks/streams/rivers are impacted? 
Have any roads been closed?

• How deep is the water? Is the water flowing or• How deep is the water? Is the water flowing or 
ponded?

• Is this an area prone 
to flooding?

• Is the water level
rising, falling, or 

t d ?steady?



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.

25 – 30 mph: Large branches moving



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.

30 – 40 mph: Whole trees moving, 
can be difficult to walk



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.

40 – 55 mph: Small tree limbs break, 
walking impeded



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.

55 – 70 mph: Large tree limbs break, 
shallow rooted trees blown down.



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.

70 - 100 mph: Damage to roofs/siding, severe 
damage to outbuildings, trailers tipped over



ReportingReporting: : High Wind & High Wind & 
Wind DamageWind Damage

• Report wind of 40 mph or greater 
I th i d d ti t d d?

Wind DamageWind Damage

– Is the wind speed estimated or measured? 
– Estimating is difficult. Give a description of moving 

objects or damage.objects or damage.
• Wind Damage

– Report damage to trees, tree limbs, power lines/poles, p g , , p p ,
and any damage to buildings

– Give sizes of objects
( 6” li b l h d i l f il bil h t )(ex: 6” limbs, large shed, single family mobile home, etc...)

– Was object in good condition? What was the structural 
material of the building?g
(ex: new or old structure, made f wood – brick/concrete –
metal, healthy or rotted limbs, etc...)



ReportingReporting: : HailHail

• Report hail of all sizes
(Will l h l ith d d )

Descriptor Size
PeaPea ¼”¼”(Will also help with new radar upgrade)

• Warnings are for ≥ 1” hail
Report ith respect to

PeaPea ¼¼
OneOne--Half InchHalf Inch ½”½”

DimeDime 77//10” 10” 

¾¾• Report with respect to 
common objects or measure

PennyPenny ¾”¾”
NickelNickel 77//88””

QuarterQuarter 1”1”
Half DollarHalf Dollar 1 ¼”1 ¼”

PingPing Pong BallPong Ball 1 ½”1 ½”
Golf BallGolf Ball 1 ¾”1 ¾”Golf BallGolf Ball 1 ¾1 ¾

Tennis BallTennis Ball 2 ½”2 ½”
BaseballBaseball 2 ¾”2 ¾”

L A lL A l 3”3”Large AppleLarge Apple 3”3”
SoftballSoftball 4”4”

GrapefruitGrapefruit 4 ½”4 ½”



ReportingReporting: : HOW?HOW?

Follow theFollow the 
reporting rules of 

your area!
C h l lContact the local 

EMA / ESDA  
or 9-1-1 dispatch 

centercenter



ReportingReporting: : What is done with What is done with 
your report?your report?your report?your report?

• ALL reports sent to the NWS are acted upon
O ti ill d d th it ti i l di– Our actions will depend on the situation, including:

• Issuing a warning, statement, and/or local storm 
reportreport

• Relay to another NWS office, or EMA in an adjacent 
community

• Request for more information from the spotter who 
made the report

Example: A reported funnel cloud may not result in a 
Tornado Warning if it is a cold air funnel – OR
maybe the storm is already moving into 
another county



ReportingReporting: : What is done with What is done with 
your report?your report?your report?your report?

• ALL reports sent to the NWS are acted upon
O ti ill d d th it ti i l di– Our actions will depend on the situation, including:

• Issuing a warning, statement, and/or local storm 
reportreport

• Relay to another NWS office, or EMA in an adjacent 
community

O OO O f f

• Request for more information from the spotter who 
made the report

THE BOTTOM LINETHE BOTTOM LINE: : We combine ALL of the info we 
have at the time to make the best decisions. 
Don’t get discouraged!! Ground-truthDon t get discouraged!! Ground truth 
spotter reports are important to help us 
decide the BEST course of action!



ACACESES –– EEscape Routesscape RoutesACACESES EEscape Routesscape Routes
&& SSafe Zonesafe Zones



Escape RoutesEscape Routes

• VERY IMPORTANT when 
d t t fyou need to get away from 

danger
• They are clear paths 

allowing you to reach safety 
BEFORE the threat arrivesBEFORE the threat arrives

• ALL Spotters:
A i d h lt• A secure, indoor shelter

• Mobile spotters:
Ad t d th f• Adequate roads or paths for 
you to move to a secure 
shelter



Mobile Spotter Positioning:Mobile Spotter Positioning:
ClassicClassic SupercellSupercell ThunderstormThunderstormClassic Classic SupercellSupercell ThunderstormThunderstorm

Looking North-northwest

Danger Danger 
ZoneZone

Stay southeast to south  
of the updraft and 

Looking North northwest

Downdraft Downdraft 
Wind AreaWind Area

Escape Route &
Best Spotting p

wall cloud
Wind AreaWind Area Best Spotting

Area



Mobile Spotter Positioning:Mobile Spotter Positioning:
HPHP SupercellSupercell ThunderstormThunderstormHP HP SupercellSupercell ThunderstormThunderstorm

Looking North

Danger Danger 
ZoneZone

Stay away from heavy 
rain and rotating

Looking North

Escape Route &
Best Spotting rain and rotating 

updraft area !!
Best Spotting

Area



Night Spotting...Night Spotting...

Spotting at night isSpotting at night is
very dangerous! 

This should only be doneThis should only be done 
from a safe shelter.
Mobile spotters shouldMobile spotters should 
only attempt this if they 
have communications withhave communications with 
someone who knows their 
position and if a shelter is 
nearby.



Safe ZonesSafe Zones
Tips for Mobile SpottersTips for Mobile Spottersps o ob e Spotte sps o ob e Spotte s

• Keep options open for escape 
routes; a 4-way intersection is best

• Never spot alone
• Know your position with respect to 

the storm movement
• Never drive through the core of the 

storm (Heavy rain & hail)

• Be alert for other traffic, emergency 
vehicles & pedestrians
D ’t k l t i• Don’t park near large trees or signs 
in high wind conditions



Lightning SafetyLightning Safety

Safe Locations
• Secure building with• Secure building with 

windows & doors closed

• A hard topped vehicle• A hard topped vehicle 
with the windows closed
– This is safe because you 

are enclosed in the metal 
frame of the vehicle – NOT 
because of the tires!!

When you see lightning When you see lightning 
OROR hear thunder hear thunder –– Go Go 

t f l tit f l tito a safe location to a safe location 
IMMEDIATELY!!IMMEDIATELY!!



Lightning SafetyLightning Safety

UN-SAFE Locations
• Anywhere 

outdoors –
especially nearespecially near
trees or tall 
objects

• Buildings with 
large open doors
– or, no walls

• An auto with 
open windows



Lightning SafetyLightning Safety

Ironwood Golf CourseIronwood Golf Course
Normal, ILNormal, IL

Photo by Bloomington Photo by Bloomington PantagraphPantagraph



Lightning SafetyLightning Safety

Ironwood Golf CourseIronwood Golf Course
Normal, ILNormal, IL

Photo by Bloomington Photo by Bloomington PantagraphPantagraph



Lightning SafetyLightning Safety

Intense lightning can 
occur many milesoccur many miles 

away from the storm –
in areas with NO rain!in areas with NO rain!

Don’t return 
outdoors too soon!outdoors too soon!

Stay in your safe 
shelter at leastshelter at least 

30 minutes AFTER
the last rumble ofthe last rumble of 

thunder.



High Wind SafetyHigh Wind Safety

• Mobile Spotters
G t i d ifGet indoors, if you 
can safely!
Slow down and find aSlow down and find a 
safe place to pull off, 
away from trees and 
power lines 

Photo by Ron Handke



High Wind SafetyHigh Wind Safety

• Mobile Spotters
G t i d ifGet indoors, if you 
can safely!
Slow down and find aSlow down and find a 
safe place to pull off, 
away from trees and 
power lines 

• Other SpottersOt e Spotte s
Stay away from
windows and doors
Be alert for falling 
trees or tree limbs Photo by Steve Hardesty



Hail SafetyHail Safety

• Mobile Spotters
St f thStay away from the
part of the storm
where large hail isg
occurring. (Updraft)

Golf-ball sized or 
bigger hail can 
damage car windows, 
and injure youand injure you.

Photo by Amy Jankowski



Hail SafetyHail Safety

• Mobile Spotters
St f thStay away from the
part of the storm
where large hail isg
occurring. (Updraft)

Golf-ball sized or 
bigger hail can 
damage car windows, 
and injure youand injure you.

• Other Spotters
Stay away fromStay away from 
windows 



Flood SafetyFlood Safety

• Flooded roads are 
d f ALLdangerous for ALL 
types of vehicles

• Most deaths from 
flooding occur in 
vehicles

• Most flash floodsMost flash floods 
occur at NIGHT in 
Illinois

School bus on flooded road near Marion, IL

• Peak time is 1:00 AM



Flood SafetyFlood Safety

• Flooded roads are 
d f ALLdangerous for ALL 
types of vehicles

• Most deaths from 
flooding occur in 
vehicles

• Most flash floodsMost flash floods 
occur at NIGHT in 
Illinois U S flood deaths in 2011

• Peak time is 1:00 AM
U.S. flood deaths in 2011

About 70% were in vehicles



Flood SafetyFlood Safety

It only takes 
18” – 24” of 

water to 
cause an 

auto to float 
or to push it 

ff f thoff of the 
road



Flooding: Road ImpactsFlooding: Road Impacts

Road Collapse in Wisconsin,  Sep. 23, 2010          near Geneseo, IL   May 13, 2010



Flood SafetyFlood Safety

Never cross a 
water covered 
road in a vehicle

Ph t fPh t fPhoto fromPhoto from
Morgan Co. EMAMorgan Co. EMA

Photo from WLDSPhoto from WLDS
Jacksonville, IL   6/18/11Jacksonville, IL   6/18/11



Flood SafetyFlood Safety

Never cross a 
water covered 
road in a vehicle

Do not allow kids 
to play in or nearto play in or near 
flooded roads, 
creeks or streamscreeks or streams

Never walk into a 
flooded area



Flood SafetyFlood Safety

Never cross a 
water covered 
road in a vehicle

Do not allow kids 
to play in or nearto play in or near 
flooded roads, 
creeks or streamscreeks or streams

Never walk into a 
flooded area



Tornado SafetyTornado Safety

• Whether indoors or 
td Fl i & f llioutdoors: Flying & falling 

debris is the biggest 
hazardhazard



Tornado SafetyTornado Safety

– Get in: A sturdy sheltery
– Get down: A basement 

or underground shelteror underground shelter 
is the best. If none is 
available, get to theavailable, get to the 
lowest level near the 
center of the building.g

– Cover up: Minimizes 
your risk of injury fromyour risk of injury from 
falling debris



Tornado SafetyTornado Safety
Mobile SpottersMobile Spottersob e Spotte sob e Spotte s

• Never try to outrun a 
tornado in a vehicletornado in a vehicle, 
especially in heavy 
traffictraffic
– Park your car and get 

into a sturdy structurey
– Don’t take shelter under 

bridges or overpasses

•• LAST RESORT:LAST RESORT:
If no shelter is nearby,
lie flat in a ditch to 
protect yourself  



A FEW FINALA FEW FINALA FEW FINAL A FEW FINAL 
WORDSWORDSWORDS...WORDS...



NWS Radar Upgrade...NWS Radar Upgrade...

• Dual Polarization 
Doppler RadarDoppler Radar
– Already installed 

at NWS Chicago,at NWS Chicago, 
Quad Cities & 
St. Louis

– Lincoln: Oct 1-14, 2012 
• During installation g

the radar will be 
down for ≈ 2 weeks
Use surrounding• Use surrounding 
radars during outage



Why are we upgrading?Why are we upgrading?

• Current Radar• Current Radar
• Horizontal radar pulses

M l th• Measures only the 
horizontal dimension of the 
precipitation

• Dual Pol Radar
• Horizontal AND Vertical 

radar pulses
• Measures the precipitation

in 3 dimensions



Why are we upgrading?Why are we upgrading?

Current Radar Dual-Pol Radar

Conventional radar tells Conventional radar tells DualDual--polpol radar tells us radar tells us 
us about the size of us about the size of 

objectsobjects

pp
about the size, shape, & about the size, shape, & 

variety of objectsvariety of objects



Why are we upgrading?Why are we upgrading?

Current Radar Dual-Pol Radar

The biggest improvements with Dual The biggest improvements with Dual PolPol Radar will be Radar will be gg pgg p
better accuracybetter accuracy with rainfall estimates with rainfall estimates ANDAND the ability the ability 

to better infer precipitation types (ex...rain vs. hail)to better infer precipitation types (ex...rain vs. hail)



Why are we upgrading?Why are we upgrading?

• Other benefits of dual pol radar
P i i di i i ti– Precip vs. non-precip discrimination

– Easier updraft identification
– Tornadic debris signature

• Only seen with larger tornadoes already onOnly seen with larger tornadoes already on 
the ground

• Will help confirm larger tornadoes at night, p g g ,
and in areas lacking spotters 

• Since we only see this with tornadoes y
already on the ground, it will NOT improve 
tornado warning lead time



Questions ???Questions ???

Thank you for your time!!Thank you for your time!!Thank you for your time!!Thank you for your time!!

b h / i lWeb Page:  www.weather.gov/Lincoln

F b k htt // f b k /Facebook:  http://www.facebook.com/
US.NationalWeatherService.CentralIllinois.gov

Twitter: #wxreport WW <your location> WW <weather>


