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National Weather Service

e Federal government

— Department of Commerce

e National Oceanic and Atmospheric Administration
(NOAA)

e 122 Weather Forecast
Offices

e 9 National Centers
— Storm Prediction Center

— Climate Prediction Center
— Weather Prediction Center (formerly HPC)




NWS Detroit/Pontiac

A team of 24 professionals
— Meteorologists, Hydrologist,
— Electronics/IT, Administrative

Mission: Provide forecasts and
warnings for the protection of
life and property

Forecasts and warnings
issued 24/7

17 counties in Southeast -

Michigan e A
All or portions of Lalé:s Huron,
St. Clair, and Erie




Review of Last Year

DTX Warnings | Warnings  Events Fully Significant Lead LT 1st
Verified Warned Events Time Event

2013 ‘ 128 92 ‘ 274 228 16 ‘ 21.8 21.7

2008-13

Average 119 - ‘ 246 24 ‘ 23.0 23.0

Year(s) Severe Event | Significant | False Alarm Lead Time
Detection Event
Detection

1995-2007 81 %

2013 84 %

2008-2013‘ 87 %




Michigan Severe Weather

Summary - 2013

% Severe Hail/Wind Reports Across Southeast Michigan (2008-2013)
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~ May 28" Tornado Outbreak

Byron Tornado, May 28, 2013
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How Spotters Aid Warnmg Decisions
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How the National
Weather Service
issues a Warning




Severe and Tornado Criteria

» Severe Thunderstorm Warning
— Thunderstorm Wind Gusts
— And/Or Hail in Diameter or Larget

* Tornado Warning
— Doppler Radar Indicates Strong Rotation

— Confirmed Reports of a Tor 1ddo
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S
¥ b




What to Report: Wind

e 25-31 Large branches in motion; whistling heard in
telephone wires

32-38 Whole trees in motion; inconvenience felt in walking
against the wind

Twigs break off trees; wind generally impedes
progress

Damage to chimneys, TV antennas; pushes over
shallow rooted trees

Peels surfaces off roofs; windows broken; light
mobile homes overturned; moving cars pushed off road

Roofs torn off houses; cars lifted off ground




What to Report: Hail

Hail ¥2 inch or Greater

0.25" - .375" 2.00"

Pea Lime

Plain M&M 0.50” Tennis Ball 2.50”
Penny 0.75” Baseball 2.75”

Nickel 0.88” Large 3.00”
Apple

1.00" 4.00"

Quarter Softball

Half dollar 1.25” Grapefruit 4.50”

Walnut/Ping 1507 Computer
Pong ' CD/DVD

Golf ball 1.75”

4.75" - 5.00"




What to Report: Tornadoes

= Report all tornadoes

= Tell us your location and direction you are
looking

= Seek shelter!

March 15, 2012 Ida, M1 June 27, 2010 Willow, MI




What to Report: Tornadoes

When Reporting a Tornado...

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

- If not sure, wait and keep watching.

Provide Frequent Updates!




What to Report: Flooding

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

Flooding that covers roads or threatens property

River flooding

Ice jams




What to Report: Post-Storm Damage

= DPlease tell us about any storm damage
= Large tree limbs down
= Trees and power lines down
= Structural damage

* Damage reports, even

“

well after the storm, help us verify warnings

P - T
7 g




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 tops

Willow, M1 Sanilac, M1

=
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How to Report

1) Toll-Free Spotter Hotline
= Unlisted, 24 hours

1-800-808-0006

2) Amateur Radio, Local Nets, and MICON
3) Internet

- Facebook: /US.NationalWeatherService-Petroit.gov

- Twitter @NWSDetroit
4) Packet Radio K8DTX-5, 145.76 YIHz

(\{; f,,;:;’.._;': ’ { '
Note: E-Spotter has been discontinued! (March 1)
(Stay tuned as a new website is in the works)




How to Report

When reporting, tell us:
v Your location
7 Qi
v Closest major intersection
What you are seeing

If you are reporting wind or hail, pleagsetell us if
its Measured or Estimated

Time of the event (if known);

/ o -
-J-—;f(/-"'"—."}
v }
2

Remember: TEL (Timé, Event, Location)

Any Damage




Skywarn Quiz

Spotters should submit reports where?

A. Local Emergency Management Officials
B. National Weather Service Forecast Office

C. The Storm Prediction Center
D. The Weather Channel
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Skywarn Quiz

Which weather phenomena has caused th
most deaths on average over the past 10 yez

A. Tornadoes Weather Fatalities

B. Hurricanes - .

= 10 Year Average [2003-2012)
C . He at = 30 Year Average [1983-2012)

117

D. Lightning
E. Flooding

Tornado Rip Currents
Lightring Wind




Thunderstorm Safety

Lightning
- Stay indoors or in your car
- Don’t shower or use corded telephones
- Don’t take shelter under tree or pavilions

Flooding

- Turn around, don’t drown

Hail
- Don’t run outdoors to measuge;wait until storm
passes ‘

- Stay in Center/interif’f’/paq O{E building
- Be aware of downed trees and power lines after
storm




Tornado Safety

Go to basement and get under something sturdy
(stairs/desk)

If no basement, go to interior room with no
windows

If driving, pull over and find a sturdy building

Protect your head by getting low and covering
yourselt with pillows

and blankets

Stay there until threat
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Severe Weather

NWS Products Issued for

eRarinyy
m

17 .__v CH ...Il_
I e
By, mill.'ll.-_r-'.!.m-“wwl

'llll-“n‘n““nlln___




'@\ ) Impact Based Warning
R

Experimental Product

On April 1, 2013 — Expanded to include
offices in NWS Central Region
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Impact Based Warning
Experimental Product

Provide additional valuable information to media and
Emergency Managers
Facilitate improved public response and decisio




Impact Based Warning
Experimental Product

Tornado Tag

FIELD HAS ISSUED A TORNADO...RADAR INDICATED Evidence on radar and near storm
1SSOURL. -« environment is supportive of a tornado.

v THWEST MT NSAS. - .

I I UTHEAS 1SSOURT. - - A tornado may be developing or

THWESTERN M couTHWEST M . - -
OR RN C e }gt;uN ongoing, but no confirmation has been

N F

5 30:‘3&‘*‘ received.
D
TORNADO...OBSERVED Tornado is confirmed by spotters, law

enforcement, etc.

Tornado Damage Threat Tag

Tornado Tag In Severe Thunderstorm Warnings

| TORNADO...POSSIBLE A severe thunderstorm has some
potential for producing a tornado

although forecaster confidence is not
high enough to issue a Tornado
Warning.



Impact Based Warning
Experimental Product

Intended Outcomes:

* Optimize the convective warning system within the existing structgre
e« Communicate recommended actions/precautions more concisely
e Evaluate ability to distinguish between low impact and high impact events

Enhancements By:

* Improving communication of critical information
e Enabling users to prioritize the key warnings i area of interest
 Enabling the NWS to express a confidence leyvel of potential impacts

Independent Evaluation: -
e Performed by the group W ather agd-l{mergency management (WxEM)
e Using focus groups and surveys (Media’ partners, Emergency

Management and Public) (HY
A




Weather Resources

weathergov »

Home Site Map News

Top News of the Day

Organization

© NWS @ All NOAA

Search for:
Local forecast by

"City, St" or Zip Code

& Weather Story

o Severe Weather Threat This Afternoon and Evening
m o Anniversary of Palm Sunday Tornado Outbreak April 11th 1965 L]
' - o Spotter Training Classes Scheduled...April 12 in Detroit...April 14 near Holly et ro |t o m e a g e

T « Michigan Severe Weather Awareness Week Is April 6 Through April 12

Watches / Warnings \ = \

Watches & : Forecast Rivers & ) s °
Outlooks - Observations J = ‘ Climate ] Marine J
Warnings l Graphics Lakes e a e r o e ro
gl % : WWW.W g0V |
) Click on the map below for the latest forecast.

Hurricane Info ]

NOAA Watch il R Read watches

Local Hazards w}! '7) . warnings &

Snowfall Forecast +Big Rapids \‘\ +  BadAxe advisories o

Submit a Report \ / B— Warnings show up on home page.

b @ Mount Plpasant B in -

Current Conditions 3 .

Observations Alma  Saginaw Severe Thunderstorm [

Satellite Images Waming .

Rivers & Lakes AHPS « Grand Rapids ot Special Marine Warning [

Precip Estimate & 6 — Tornado Watch [

Snow Cover ) I Click on map for your local forecast.

Drought Monitor aeetes
eI Datrol Small Craft Advisory [

Local Radar HRalnmE 0o o) Py Fa ( Wind Advisory ]

Natiomwide £ Special Weather [

d B & Statement

actty g [ STt =Y ¥ \/iew radar and satellite imager

Activity Planner ‘_F L TR Alstatement g y.

Local Area

Aviation

Marine

Fire Weather

Graphical

Great Lakes
Rivers /| Hydrology

AHPS / River Info

Flash Floods

Climate
Local
National
More...

Weather Safety
StormReady
Preparedness

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

Latest Conditions in Detroit Metro, MI

Apr 11 70 A°F
4:53 pm Partly Cloudy  (21A°C)

and Windy

Choose Yo’

Hazardous Weather
Outlook
Short Term Fg

_ont Page City

Weather Story
4

Satellite
a7

Weather Map

T

T
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)& Storm Prediction Center 40
. N O A A/ National Weather Service A

Theam o

» Motice: SVRGIS page has been updated to include tornadoes from 1950
» MNotice: Starting on Movember 26, 2013 at 1500 UTC, the SPC replaced t
More news here

0 g anv. Qutloo [ 0 Repo 0 : d | All Products H Watches H MDs H Dutlooks || Fire ‘
e : Enhanced Thunderstorm Outlook il
R v X o 'j/ _ V‘; —lssued 02M10/2014 at 12527

) _ Day 1 Convective Outiook
) & L — Categorical Risk: Mo Severe
' —lssued: 02M0/2014 at 12502

Day 3 Convective Outlook
? — Categorical Risk, See Text
i —lssued: 02/10/2014 at 11052

(2]

Day 4-8 Convective Qutiook
— Categorical Risk: Mo Areas
—lssued: 02M10/2014 at 09282 v

Day 1 Fire Weather Qutiook

@ SPC Mesoanalysis Sectars \
IV Th Composite Radar : 5 — Categorical Risk: Mo Critical
Yalid 14552-15572 —lIssued: 02M10/2014 at 08347
o Bredienan Coniér  Morman, Dklshoma Bt e

Day 2 Fire Weather Outlook

=y

(2]

S No Severe Mo Severe See Text No Area No Area No Area No Area No Area - ¥ =
Mo Critical Mo Critical Mo Area No Area No Area No Area No Area No Area —Categorical Risk: No Critical LI




Weather Resources

Local Television and Radio Broadcasts

- Severe Weather
T-STORM B8 TORNADC _
lornado Watch = . CEXACTRACK

Sheboygan Ne=NTElr Pecatonica s
r'ﬂl:ll]ﬂ[-}‘,f 11:00 PM P hﬂ: ’rlzmm‘-‘, ]
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Weather Radio

Broadcasts

- weather forecasts
- observations
- ‘warnings

Programmable

- for your county
- for specitic hazards

Battery back-up during
power outages.

Tone Alerts for warnings
when not in use!




Mobile Alerts 0

* Wireless Emergency Alerts
Sibieesenvice toithe plBlie
— Uses location of cell tower to alert all pefsons in
atfected areas for

* Tornado, Flash Flood, Hurricane Warnings
 Presidential Emergency Messagesg
« Amber Alerts ¥
» Automatically enrolled wit -o‘ tion to opt out

— Started in June 201%{-““ ChecK with your provider
about service with your phone.




Recipe for a Thunderstorm

3 simple
ingredients:

. Moisture
. Unstable Air
b Lift




Basic Parts of a Thunderstorm
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Flanking line

. Downdraft—
S Updraft— Outflow area
Inflow area (Forward flank)
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Storm motion



Thunderstorm Types

Multicell Cluster
or Line

Phil Kurimski

Weak, brief Intense, rotating

updraft (non Moderate updraft (non-severe updraft
SEVEre o1 or severe) (always severe)

severe)

High threat for
Shght. threat for Moderate threat for brief or long-lived
brief severe sustained severe weather severe weather

weather events events
events




Identify Each Thunderstorm
Type




Single Cell Life Cycle

Height
40,000 fi.

30,000 f.

20,000 ft.

10,000 ft.

Towering Cumulus Stage

Mature Stage
3 3 2

20,000 ft.

10,000 ft.

Dissipating Stage




Single Cell Life Cycle
Developing

Mature
Dissipating

Pl




Single Cell Radar

Afternoon July 5, 2012

|ln‘ NEXRAD LEVEL-III

] BASE REFLECTIVITY
KDTX - DETROIT, MI
07/05/2012 19:02:36 GMT
LAT: 42/42/00 N
LON: 83/28/19 W
ELEV: 1216 FT
MODE/VCP: A / 12

ELEV ANGLE: 0.50 °
MAX: 60 dBZ

75 (15)
B 0 (14)
) 65 (13)

.Grand Rapids

\ Legend: dBZ (Category)
%

60 (12)
55 (11)
' Skl P 4 50 (10)
‘.L‘!\.u.ﬁ..!‘ etrolt . - 45 (9)
g Ann Arbior ‘ 4 40 (8)
ol ¢ ; 35 (7)
30 (6)
25 (5)
20 (4)
15 (3)
10 (2)
S (1)

SterfinfiHeights

ey

\“/ Fort Wayne
L




Multicell Cluster

Mature Stage Dissipating Stago

o

Towaring
Cumulus




Multicell Cluster

© Paul M. Hadfield
Towering Cumulus

Oldest / weakening (new growth)

thunderstorms

Strongest thund_erstbrin |

v

‘LooKing Southeast; A




Multicell Radar Animation
May 4, 2012 - Flint Flood

NEXRAD LEVEL-III

BASE REFLECTIVITY
KDTX - DETROIT, MI
05/04/2012 05:15:54 GMT
LAT: 42/42/00 N

LON: 83/28/19 W

ELEV: 1216 FT
MODE/VCP: A /12

ELEV ANGLE: 0.50 °
MAX: 62 dBZ

Legend: dBZ (Category)

75 (15)
70 (14)
65 (13)
60 (12)
55 (11)
50 (10)
45 (9)
40 (8)
35 (7)
30 (6)
25 (5)
20 (4)
15 (3)
10 (2)
5 (1)




Multicell Line or Squall Line

—

mesovortex.com

Severe Straight Line
Winds are main threat

Wind Speeds of 60-100
mph

Shelf Cloud on leading
edge

Widespread Severe
Weather Possible




Squall Line Schematic




une 18, 2010 Squall Line

SouthiBend==

\

NEXRAD LEVEL-III

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

LON: 83/28/19 W

ELEV: 1216 FT
MODE/VCP: A /12

ELEV ANGLE: 0,50 °
MAX: 64 DBZ
RANGE: 248 NM

Legend: dBZ

>=+ 75
+ 70
+ 65
+ 60
+ 55
+ 50
+ 45
+ 40
35
30
25
20
15
10




Supercells

Overshooting top

+ . W
Rear Flank
Downdraft

Forward Flank
WE_Iﬁll Cloud pr— Shelf Cloud Location

“ ‘_ Rain andsor Hail

Tornado

Rain-Fre_e Base

H
Storm Movement




Doppler/Overhead view of a Supercell

)

Light Rain

B

Forward-flank
downdraft (FF[ Gust Front

o

Rear-flan
Mra (RFD)
/ Supercell Thunderstorm
(top view)

L - iy .
ST T Nautica'm”?}“ ‘ ' Reflectivity

\ Anvil Edge

0 5




Examples of Supercells




Doppler Radar View of a Supercell
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Supercell Radar
MancRR81.3,(PIB1 2

. ’
Sagingxﬁ Township North NEXRAD LEVEL-III

%aginaw Tow.fnsr‘ﬁp South BASE REFLECTIVITY
KDTX - DETROIT, MI
05/29/2013 00:00:20 GMT
LAT: 42/42/00 N
LON: 83/28/19 W
ELEV: 1216 FT
MODE/VCP: A /12

ELEV ANGLE: 0.50 °
MAX: 54 dBZ

;Beé.c‘her,-k Ziid. '_ p Legend: dBZ (Category)

4 75 (15)
v 65 (13)
60 (12)
55 (11)
50 (10)
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Skywarn Quiz

What is the difference between a supercell
and the other three types of thunderstorms?

Updratft, Mesocyclone
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Skywarn Quiz

What type of thunderstorm would be
expected during a Tornado Watch?

Supercell
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Shelf Clouds

» Strong winds occur
along and behind
shelf cloud (\

Richfield Twp. August 19, 2010 Courtesy of NBC25




Wall Clouds

e |solated lowering of the rain-free

cloud base in a supercell
e Slopes down and toward the

precipitation

v - Midland Co May 31, 2011 . _ _—
Ay ,-«—f/) &./:-j

F

Ay
. * Indicates the possible location

- where a tornado could form
o Aol WY« Often exhibits signs of slow,
churning rotation (mesocyclone)

" t — Lapeer Co Aug 15, 2010




Tornadoes and Funnel Clouds

A violently rotating column of air
extending from a thunderstorm and in
contact with the ground.

A rotating, funnel-shaped cloud
from a thunderstorm base, but

contact with the ground. sy

Note: Funnel does not
touch ground and no
debris is seen at the
surfacel!




Dexter Tornado Video
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March 15, 2012
Dexter, Michigan,..
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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
- organized rotation about a vertical axis

m The rotating, tornadic condensation
cloud edges will be fairly
“smooth.” Many look-a-likes

have a more ragged-looking

appearance. b




Tornado Look-a-Likes

LOW ClOUdS — ”S('_'ud” & 2000 Tirn Marshall

- Virga/rain shaft

M50 photo




Tornado Damage vs.
Stra1ght lme_ Wmd damage

=z

Trees falling in divergent pattern

Trees fallmg in different directions Wlth
some convergence
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After a thunderstorm you walk outs




Quarter-sized hail
(remember to report

the largest sized hail
stone)




Nothing.

Lightning, while
dangerous,is 10 you report?

not criteria for

severe weather




What do you report?

Expressway closed; water covering
road shoulder-to-shoulder




What do you report?

Funnel Cloud




Review

Top 6 Most Important Events to Repor
1) Tornadoes, waterspouts and funnel clouds
2) All weather-related damage
3) Wind gusts over 40 mph

4) Hail: plain M&M size (1/2”) orlarger
5) Winter Weather =
6) Flooding that threatens’prgperty or covers

roads {%”“*_{

4 >




THANK YOU




