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National Weather Service

e Federal government
— Department of Commerce

e National Oceanic and Atmospheric A‘tration (NOAA)
13 River Forecast Centers

Central Weather Service Units

nal Headquarters

122 Weather Forecast
Offices

e 9 Offices which provide
special services on a
national level (Storm N
Prediction Center, Climate
Prediction Center, Tropical &
Prediction Center)
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NWS Detro

e A team of 24 professionals

— Meteorologist, Hydrologi
— Electronics/IT, Admini
Ission: Forecasts a

n of life and

Forecasts and warnings

issued 24/7
e 17 counties in Southeast Michigan
e All or portions of Lakes Huron,

St. Clair and Erie
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From Spotters to Warning the Public
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Public - Action
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NOT
Verified

Lead LT 1st
Time Event

DTX Warnings Warnings Events Fully Partially NOT
Verified Warned Warned Warned
139 102 341 297 1 43

2008 23.0 22.9
2009 54 32 22 102 91 0 11 23.1 23.1
2010 122 82 40 230 209 4 17 23.6 23.6

Year(s) Severe Event False Alarm Lead Time
Detection
‘ 1995-2007 81 % 27 % 19.3

2008 87 % 27 % 23.0

2009 89 % 41 % 23.1
2010 91% 33% 23.6
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July 18,2010 #9

e Southeast MI

— 12 Tornadoes
th most in SE

e All of Michigan

2 bt
August 1972010'#12

— 27 Tornadoes  FRE | el
— Most since I Boe oo
2001
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June 5-6 Southen‘pat Lakes

Tornado Outbreak
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Local June 5-6 To




Dundee Tornado

Courtesy of WDIV-TV










Thunderstorm Hazards - Tornadoes

'''''''

————
Willow, MI(Southern Wayne County) June 27t%, 2010



Thunderstorm Hazards - Tornadoes

e Michigan averages 15
tornadoes a year

L : outheast Michigan
G averages 5.5 tornadoes a
year

e The United States receives
more tornadoes than any
other country in the
world, more than 1,000
annually!

Photo by: Dominic Falsetti Willow Tornado



Tornado




ﬁlzhigan Tc‘adoes

e 67% Classified as EFO or EF1 “N’éak)

— On ground for < 10 minutes; typically track < 3 miles
— Wind Speeds of 65-110 MPH

— Can develop quickly and o ning
und 30% Classifie (Strong)
' nd for over 10 minutes and track 10-25 miles

eds of 111-165 MPH

— Typically develop from well developed storms, so usually have longer
lead times.

e <5% Classified as EF4 or EF5 (Devastating)
— Typically on ground for up to an hour and can track 20-50 miles
— Winds Speeds > 165 MPH

— Develop from well defined supercell storms, so usually have longer lead
times.
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Severe Weather Events




Straight Line Winds

e Severe Thunderstorm Winds >= 58 mph.
e Can exceed 100 mph on rare cases.
Damage is more widespread than to ut less extreme.

Davison Aug 19, 2010
Photos Courtesy of Kevin Usealman NBC25




Straight Line Winds

-Outflow from a thunderstorm that blows in one direction.
-Also called downbursts or microbursts.




Straight Line Winds

Height
40,000 L.,

30,000 ft. —

| -

20,00 f.

32°F

10,000 ft. |

S——

The stronger the thunderstorm
updraft, the higher the region of
raindrops will be in the tops of the
cloud.

The downdraft originates from
precipitation drag associated with
falling raindrops.

Evaporative cooling from dry air on
the edge of the cloud accelerates
the downdraft (cold air is more
dense).

The stronger the updraft, the higher
up the downdraft will originate, so
the stronger the winds will be when
the downdraft reaches the ground.



Hail

Forms as supercooled rain drops collide
with and freeze to ice crystals.

Need a strong thunderstorm updraft to
sustain large ice particles in the clouds.

Cold and dry air aloft promote more ice
crystals in the top of clouds and thus
provide a more favorable environment
for hail.

When hail becomes too large for the
updraft, it falls to the ground.

HAIL ONE INCH IN DIAMTER OR
LARGER IS CONSIDERED SEVERE.

Hail Formation
Hail too large
forcloudtohold  Hail growing in cireulating
falls to earth convect|on currents
causing strong
cold downdraft
Freezing Level
fluln drops belng sucked

into the updraft



Baseball Size Hail
Oklahoma City




Flash Flooding

* Flash Flooding

— Localized heavy rain
from thunderstorms

— Typically 3-5” in
under 3 hours

— A greater problem in
urban areas

pe Areal Flooding

— Widespread flooding due to
heavy rain on saturated soils
over a longer time period.




Flash Flooding

Training Echoes Example

 Need very high
atmospheric moisture
and slow moving
thunderstorms.

e Echo Training is common
during these events. This
is where storms develop
in one single location
and repeatedly move
over the same areas.

Climaological Survey



Floodilgp

e River Flooding

— Combination of heavy
rain, snow melt, ice jc
0zen ground

_- Flooding in Monroe (left) and Dundee(top)
along the River Raisin March 10-14, 2009



River Flooding Video

WMTW-8
Road Collapse

8/2008

Freeport, Maine
August 2008



Lightning

e Forms due to charge
separations between the
tops of thunderstorms, the
base of thunderstorms and
the ground.

e The charge separation is
thought to occur when ice
and supercooled water
become present in the
tops of the clouds.

Midland Sep 21, 2010
Photo Courtesy of John McCo
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Before the Storm Arrives

e Thunderstorm Outlooks

— Convective outlooks issued by Sto iction Center
— Hazardous Weather Out‘ed S Detroit/Pontiac

hes
favorable for severe weather in or near the watch

area
— |ssued by the Storm Prediction Center

* \Warnings
— Severe weather is imminent or occurring in the warning area
— Issued by the NWS Detroit/Pontiac



NWS Products Issued for
Severe Weather

Outlook

- Several days in advance

- General idea of area and
what is expected

RS Watch
RN - 2-6 hours in advance
- More specific threat,

area, and timing
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e Severe Thundersto

understorm

h in Diameter or Larger
INg

ndicates Strong Rotation
— Confirmed Reports of a Tornado



Weather Resources

0 4 |25~ | @ welcame ta the National We.,. | € Welcome to the Mational ... % | | fn - B - d - [ Page - G Took -

»

Detroit Home Page www.weather.gov/detroit

Home Site Map News Organization

Local forecast by Top News of the Day & Weather Story

"City, 5t" or Zip Code

Search for: © Hws @ Annoan S

+ Severe Weather Threat This Afternoon and Evening
+» Anniversary of Palm Sunday Tornado Outbreak April 11th 1965
i - o Spotter Training Classes Scheduled...April 12 in Detroit...April 14 near Holly
BT + Michigan Severe Weather Awareness Week Is April 6 Through April 12
Watches | Warnings =
Watches & ! Forecast Rivers & - ’
‘ ; Observations - Climate Marine

[I:'“t'c"'ks Warnings Graphics Lakes | |

52 I_-Iazards Click on the map below for the latest forecast.

Hurricane Info

NOAA Watch B Read watches H

Local Hazards Warnings show up on home page.
Snowfall Forecast vBig Rapids ) ‘

Submit a Report i - p'l__“am
Current Conditions k4 S . Tornado Warning N "

Observations el e Severe Thungerstorm [ Click on map for your local forecast.
Satellite Images AVarning

Rivers & Lakes AHPS JEEYERREERES Hint i [

Precip Estimate Tornado Watch %

Snow Cover purs Sewvere Weather . R R

brought Monitor taning Statement View radar and satellite imagery.
Racier kraery k=] Small Craft Advisory [

Local Radar #iallaniaz oo (5] g Wind Advisory [}

Nationwide & Special Weather (4

Statement

Forecasts Codwater Maring Weather

Activity Planner 75, . S —

Statement

Local Area
Aviation
Marine

)
Last map update: Fri Apr. 11, 2008 at 5:38:19 pm EDT

Fire Weather
Graphical
Great Lakes

Rivers | Hydrology Apr 11 ﬁ 70ﬁ° F
AHPS [ River Info .
Flash Floods 4'53 pm Partly Cloudy ‘21_&11(:}
Climate and Windy
Local
National
More...
Weather Safety

Latest Conditions in Detroit Metro, M Cho~  cour Front Page City

Vieather Story
B

Radar

Satellite

Weather Map




|j Fest_DTx_Schd. pdf {application/pdf Ob.

Local forecast by
"City, St™ or “ZIP™

City, 5t

UTCIGMT Zulu Time

19:19:17

Overview
SPC Products
All SPC Forecasts
Current Watches
Meso. Discussions
Conv. Outlooks
Fire Wix Forecasts
N RSS Feeds
Weather Information
Storm Reports
NWS Hazards Map
WatchMWarning Map
National RADAR
Product Archive
Norman, OK WX
Research
Mon-op. Products
Forecast Tools
Swr. Tstm. Bvents
SPC Publications
Education & Outreach
About the SPC
SPC FAQ
About Tornadoes
About Derechos
WCM Page
Enh. Fujita Page
Cool Images
Our History
Public Affairs

Weather Resources

NOAA's National Weather Service
: e '-ﬂ

Storm Prediction F_fa,r'

Top News of the Day

=, The following Weather Watches are currently in effect:

18...

1]

145..

Mote: Starting January 5, 2010, the daily storm report summaries will recard 1 inch and greater
diameter hail, as well as severe thunderstorm wind and tornado reparts. Please see this link for

L]

mare information.

Mare news items below the overview graphic. Updated: 2010-02-24 191218 GMT
Overview | Conmv. Outlooks

\E’t Storm Prediction Center

The following Mesoscale Discussions are currently in effect:

WWW.SPC.N0ad.LOV

Search for:

Organization

| Whatches | MDs | Reporis | Mesoanalysis | Fire |Hazards
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Weather R rces
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Local Television and Radio Broadcasts

Washingkon

Easily view warning polygons on TV!



Weather Radio

Broadcasts
- weather forecasts
- observations
- warnings

. Programmable
- for your county

- for specific hazards

Battery back-up during power
outages.

Tone Alerts for warnings when
not in use!




Mobile Alerts

e http://mobile.weather.go access radar or

warning informatio
e Free Email or Text mr Severe Weather
* from many local news stations and the
eather Channel
— Based on Zip Code
e Phone Voice Alerts for Severe Weather

— Based on Zip Code
— Usually a monthly fee

4



Future Technology

e CMAS(Commercial Mobile Alert System)
— Free Service to the public

— Uses location of ce‘to all persons in
ffected areas for
do Warnings

* Presidential Emergency Messages

e Amber Alerts
e Automatically enrolled with option to opt out

— Targeted for spring 2012 with current testing in
California and Florida



Before the Storm Arrives — Cloud Features
Shelf Clouds

© 2010 Walker Ashley




Before the Storm Arrives
Lightning Safety

Best Place to be is
Indoors (Closed
Structure)

Get Out of the Water

Automobile Can Offer
Safety

Do NOT go Outside to
Film the Storm




Before the Storm Arrives

N
 Go indoors and stay away from windows

' * Be alert to possible Severe Thunderstorm or
Tornado Warnings

 Be ready to report severe weather to the NWS



Before the Storm Arrives

* No need to report anything — your safety
should be your top priority

Do not report dark or scary clouds
* No need to report shelf clouds
Do not report radar signatures
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During the Storm — Wall Clouds




During the Storm — Tornadoes and
Funnel Clouds

Tornado ‘
A violently rotating colurr%
ding from a thunderstor in
»& ground.

Funnel Cloud

A rotating, funnel-shaped cloud extending l I |

from a thunderstorm base, but not in

contact with the ground. (N7 =R
touch ground and no

debris is seen at the
surface!
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Tornado VS Funnel Cloud




During the Storm — Tornado Safety

When a TORNADO WARNING is in effect...

- %

to the basement i edlatelyI
r something sturdy
— Desk, stairwell

 Get in the tornado safety position

* Cover yourself with pillows, blankets, extra
clothes to shield debris

e Stay in basement until warning expires



During the Storm — Tornado Safety

When a TORNADO WARNING is in effect and
there is

e Seek shelter in an mQ‘th no
*mat'hroom | y

l' — Stay away from exterior

SR

—W

TR

1l

walls
— Debris can puncture walls

e |f driving...pull over and get mto':a bwldmg
e DO NOT try to out-run the tornado

FEREREREEEER
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During the Stor een Sky
e Effect of the reflection of the

water droplets in the storm

cloud.

The reflection usually
produces a dark blue color,
but can be green in the

evening when the blue light
mixes with red light.

Typically need a very strong
storm with a lot of big rain
drops or hail.
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Wind Gusts of 40 MPH or Greater




What to Report: Wind
Estimating Wind Speed

= Takes experience (most people over-estimate)
= Avoid “heavy” or “strong” t rim
= |f possible, measure the n ometer
ing High Winds...
easure or estimate the wind gust?

- = Did the wind produce damage?
= Describe any damage




R
When Reporting Hail...

= Let us know whether it was m

t hailstone




Hail %2 inch or Greater

Quarter

Half dollar

Walnut/Ping
Pong

Golf ball

0.25 - .375 Lime
Inch
Tennis Ball

Baseball
Large Apple

1.00 inch Softball
(15/16")

1.25 inch Grapefruit

1.50 inch Computer
CD/DVD

1.75 Inch

2.00 inches

2.50 inches
2.75 Inches
3.00 inches

4.00 inches

4.50 inches

4.75 -5.00
Inches




What to Report: Funnel Clouds

Funnel Cloud: A rotating column of air that is NOT in
contact with the ground, tops of buildings, or tree




What to Report: Tornadoes

= Report all tornadoes

= Please tell us your location and direction you are
looking

= Seek shelter!

= Do NOT report a wall cloud, unless it is present with a
tornado or funnel cloud




What to Report: Tornadoes

When Reporting a Tornado...

" |sitrotating? Do you see debris or electrical flashes?
" Good and accurate reports = Good warnings
= Bad reports lead to false alarms

l - If not sure, wait and keep watching.

] Provide Frequent Updates!




What to Repor‘_looding

m Rainfall of 1 inch or greater in a “storm”
e 12-24 hours in winter
e 1-3 hours for thunderstorms

m Flooding that covers roads or threatens property
m River flooding

m [cejams




After the Storm — Safety

*Don’t rush out to find damage!

Possible Dangers Include:

— Downed power lines
— Lightning (can strike up to 10 miles away from storm)

— Trees and/or water across roadways

— Weakened structures




After the Storm - LSR

e Local Storm Report (LSR)

— Primary Means to Distribute Storm Information to
the Public and Media

1 — Storm Spotters Comprise Most of the Reports

e Storm Prediction Center’s Storm Reports
Archive

— WWW.Spc.noaa.gov/climo/online/




Post Storm Damage

After the Storm




What to Report: Post-Storm Damage

= Please tell us about any storm damage
= Large tree limbs
= Downed trees and power lines
= Structural damage

= Damage reports, even after the fact, help us verify warnings

e

St Clair Co Tornado Damage June, 2010



HAIL RAINFALL

= Largest hail stone in the area = Storm total rainfall amounts




145.76 MHz

4) eSpotter
espotter.weather.gov



= When ing, te

>

éity |
Address or closes

@

g wind or hail, please tell us if
imated

f known)
m Any Damage

Remember: TEL (TimeEventlLocation)






 Tornado vs. Tornado Look-a-likes
 Review of what, when and how to report



"understo »

mesovortex.com



Recipe for a Thunc

Three simple

ingredients:




Basic Parts of a Thunderstorm

:‘:\\g::

_— Main storm Mammatus

tmﬁr__// clouds
nking line

, / e
/\ Downdraft—
Updraft—

Outflow area
Inflow area (Forward flank)

ff———f—— et ——
\Raln free base/

_-__—.ﬁ—
Storm motion




Weak, brief
updraft
(non-severe or
severe)

Slight threat for
brief severe
weather events

*hunders_t_'oes

Moderate updraft
(non-severe or severe)

for
brief or sustained severe
weather events

mesovortex.com

Supercell

Intense, rotating
updraft
(always severe)

High threat for
long-lived severe
weather events
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Thunderstorm Types

_

mesovortex.com
mesovortex.com
mesovortex.com




g—
Identify Each Thu

erstorm Type

e ortex.com Supercell



Developing Single Cell

e Towering Cumulus Stage

-

wn is upward

 Tops around 20,000 ft

e Little or no precipitation

Towering Cumulus Stage




Developing Single Cell

AN
Bt
‘h ‘

¥
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Mature Single Cell

e Strongest and most dangerou
stage

upward and dox&

Tops arg_ﬂ-0,000 ft

e Precipitation in the downdraft

e QGust front forms

Mature Stage



Mature Single Cell
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Dissipating

e Gust front moves out
away from the stor
okes off updraf

e All motion is downward

e Overshooting top
disappears

Dissipating Stage



Dissipating Single Cell

1




ingle Cell




Multicell

 Multiple single cells

can organize into

clusters that move
uni

* Clusters can last for

hours

e Most common type
of thunderstorm
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Multicell &'ster

Mature Stage Disslpating Stago

H -

Towuring
CUMUILE
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Multicell

TIME SEQUENCE OF CELLS IN A
MULTICELL CLUSTER STORM

Adapited Ffrom Doswell, 1985
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Multicell Cluster

© Paul M. Hadfield
Towering Cumulus

Oldest / weakening (new growth)

thunderstorms

Strongest thunderstorm

Looking Southeast




Multicell Cluster

MNEXRAD LEVEL-III

BASE REFLECTIVITY
KDTH - DETROIT, MI
05/31/2010 20:17:51 GMT
LAT: 42/42/00 N

LOMN: 83/28/19 W

ELEW: 1216 FT
MODE/VCP: A /12

ELEW AMGLE: 0.50
MaX: 65 dBZ

Legend: dBZ (Category)

75 (15)
70 (14)
85 (13)
60 (12)
55 (11)




Rewl

* Place the following in the correct order of
development

-

=ININ W =
N IWw N W
WIWEIL P N

-

-
-

O ® >

i.

AL

-
-



Thunderstgyn Ty cell Line

© 2010 Walker,Ashley *
o
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Multicell Line ¢ Il Line

M .

ight Line Winds
threat

 Wind Speeds of 60-100 mph

e Shelf Cloud on leading edge

mesovortex.com

 Widespread Severe Weather
Possible
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Shelf CI&IS
4

e Leading edge of Squall Line

mesovortex.com

e Strong winds occur
along and behind shelf
cloud

e Visible Warning! Courtesy of NBC25
Richfield Twp. August 19, 2010



Squall Line Schematic




June 18, 2010 Squall Line

MEXRAD LEVEL-III

BASE REFLECTIVITY
KDTx - DETROIT, MI
06/19/2010 00:02:54 GMT
LAT: 42/42/00 N

LOM: B3/28/19 W

t ELEW: 1216 FT

N l!'.‘.r"n‘- . 1 ' '
i,:“ﬂt_ i ) MODE/VCP: &/ 12
' ELEV ANGLE: 0.50 @

Max: 64 DBZ
RAMNGE: 248 NM

Legend: dBZ

==+ 75
+ 70
+ 65
+ 60
+ 55
+ 50

S0 Lt BERd

Sl B
* % "




Shelf Cloud
June 6, 2010 Ogallala, Nebraska

Shelf Cloud near
Ogallala, NE

June 6, 2010




mesovortex.com

point during a

A. Beginning/Leading Edge
B. Middle/During the Rain
C. End/Back Edge



Thunderstorm Type: Supercell

Wall.Cloud

Tornado

Main threats: Very large hail, high winds, tornadoes.

94



-
Supercells: Updraft Rotation

Southeast wind
near ground

The rotating updrafts in these storms are called mesocyclones.



Rain-Free Base

Rear Flank
Downdraft

Wall.Cloud
Tornado

Looking toward the west

Forward Flank
Downdraft

Shelf Cloud Location
Rain andsar HF] i !

96
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Same Storm, Lookin

LIGHT RAIN

LARGE HAIL

¥ _SHELF CLOUD _

WALL CLOUD

ANVIL EDGE

N

X Best location /
for viewing

TORNADO

% FLANKING o 2

LINE Storm motion to NE



Doppler Radar View of a Supercell

)

Light Rain

B

HERILTON

Forward-flank
downdraft (FF[

/

Gust Front

Rear-flan
ndrajt (RFD) ]

i Anvil Edge

= _.'_‘_- ;
T ! |
[ t |
"_-ul'.ILl':E“ . AHEE ||
Supercell Thunderstorm Hook echo” |
(top view) Be 1 ,
‘ L
\\‘ ] r

Nautical miles

&

HEUADA

Reflectivity




Doppler Radar View of a Supercell

Reflectivity Velocity



Examples of Supercells




re type
erstorms.

More About Supercells

True supercells are rare

e most

of weather associated

Supercells produce t

While severe storm spotting, try to identify
as many thunderstorm cloud features as
possible -

supercells will have many or all of them.



You're watching this storm on radar. You have friends at the 4
locations denoted below. Who has the best view of a potential
tornado?




Tornado Look-a-Likes

m One of the biggest challenges in tornado spotting is
determining whether you are seeing the “real thing” or a
tornado look-a-like.

m Two key features present with a tornado:
- debris cloud near the ground
l - organized rotation about a vertical axis
H

The rotating, tornadic condensation

! cloud edges will be fairly
“smooth.” Many look-a-likes
have a more ragged-looking
appearance.
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ﬁ;lrnado Loo!,a-Likes

Low Clouds — “Scud”...

Photo by: Phil Kurimski

i 2000 Tim Marshall




Tornado Locﬁkes
T A

Rain Shafts/Virga... o : ——
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rnado Lo es

B0 Andrew Revering .~ ™ - -



Tornado or Not?

Remember when spotting tornadoes, look for:

= Debris Cloud
= Rotation about a verm

airly smooth look to c ation funnel

Funnel Cloud



Wall Cloud



~ What

Small debris cloud q
i~

(

Tornado



What is it?

Eric Muller 2001

Rain Shaft

No rotation

No debris cloud

No funnel




Grass Fire

Not rotating

“Debris” cloud
is smoke from
a grass fire
rising into the
updraft



What is it?

Not rotating

Slopes down and away from precipitation

Shelf Cloud

=l

mesovortex.com



What is it?
Only a Scud Cloud

Not making contact with the ground
Not Rotating
Jagged edges



Dust from rear flank
downdraft

ore is a wall cloud

Debris cloud is not
rotating

‘h@
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" What s it?

“Courtesy of Derek Stratman






What is it?

08/10/2009 Courtesy of Jerry Uchtorff




mesovortex.com

Wall Cloud




Night Time Spotting
What is it?

Night time spotting is very
difficult and spotters need to
be extra vigilant in their
monitoring. Cloud features
could easily be mistaken for
something else!
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See Complete list on Spotter
Essentials Handout

Tornadoes, waterspouts and funnel
clouds

All weather-related damage
Wind gusts over 40 mph
Hail: plain M&M size (1/2”) or larger

Flooding that threatens property or
covers roads









