




U.S. Government Agency tasked with the sole purpose of 
delivering weather forecasts and warnings to the United 
States and its territories for 

and enhancement of the national economy.

National Weather Service
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1 Meteorologist-In-Charge, 1 Warning Coordination Meteorologist, 
and 1 Science and Operations Officer

5 Senior Meteorologists and 8 General Meteorologists

1 Observation Program Leader, 1 Information 
Technology Officer, 1 Electronic System Analyst, 2 Electronic Technicians, and 1 
Administrative Assistant

National Weather Service



Our Primary Mission: 

Provide for hazardous weather conditions
Tornadoes, severe thunderstorms, hurricanes, flooding, 
extreme heat and cold

Provide weather 
General 7-day forecast

Rain chance, wind, sky cover, 
temperature, etc.

Specialized forecasts
Fire Weather, Marine, Aviation

National Weather Service





Warning Partnership



: You need MULTIPLE WAYS 
of getting the warning (including while you
sleep!!)

Ways of Getting Weather Info



Radio receives National Weather Service warnings, watches, forecasts 
and hazardous information 24 hours a day

NOAA Weather Radio Attachments
Strobe Lights
Bed Shakers
Pillow Vibrators

Ways of Getting Weather Info



– Newer phones will alert you 
of warnings in your area with a unique ring tone and vibration

Carriers alert by GPS 
location or county

You are 
charged for 
text-like alerts

Ways of Getting Weather Info



NWS alerts for up to 5 locations
Weather safety tips
Locate disaster resource centers

NWS weather alerts
Toolkit with a flashlight and strobe light
Map with open Red Cross shelters
Step-by-step directions on how to make a emergency plan

Ways of Getting Weather Info
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Know Your Location On A Map!
Your severe weather plan is NOT complete if 
you do not know WHERE you are on a map

Learn the location of your home and work AND
surrounding counties, communities, and landmarks I-2
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Know Your Location On A Map!

B

Tornado Warning Area

Map Courtesy Cartographic Research lab 
The University of Alabama
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Severe Weather Timeline

Conditions favorable for 
severe storms

Severe thunderstorms are 
occurring or will very soon

Weather forecasts (outlooks) raise your awareness for 
potential of severe storms in the next few days



www.spc.noaa.gov

Severe Weather Outlook
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– Everyone needs to
know the difference between a
WATCH and WARNING

That way you know the proper 
actions to take!!

We do not want you to hear the
terms “WATCH” or “WARNING”
and not know what to make of it…

Watch or Warning
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Watch or Warning



issued when a thunderstorm is expected to produce
Wind gusts of 58+ mph
Hail 1+ inch (size of a quarter)

issued when 
Radar detects a potential tornado
Confirmation of a tornado from SkyWarn Spotters
Debris is detected on radar

Severe Thunderstorm & Tornado 
Warnings



Our warnings now use social science approved wording to communicate 
the of the hazard

Impact based warnings differentiate between 1. the common severe 
weather events and 2. the less frequent events that pose a higher threat

In the past, each of these hazards got the same type of warning: 

Softball size hail and quarter size hail

90 mph winds and 60 mph winds

Strong to violent tornadoes and weak tornadoes

Impact Based Warnings



This is what a typical Severe 
Thunderstorm Warning looks like…

Warnings have a simple format:
Hazard
Source
Impact 

Each warning contains tags at the 
bottom for easy recognition

Severe Thunderstorm Warning



This is what a 
looks like…

These higher-end Severe 
Thunderstorm Warnings typically have 
80+ mph winds and/or baseball size 
hail (or larger)

Optional Tag: 
We use this tag if we believe a tornado 
may develop, but our confidence is too 
low to issue a Tornado Warning

Severe Thunderstorm Warning



This is what a typical Tornado Warning 
looks like…

Source states that the Tornado 
Warning is 

If the tornado is confirmed by a 
SkyWarn spotter, emergency 
manager, radar, etc. then the tag 
changes to 

Tornado Warning



This is what a higher-end 
ooks like…

The is included 
when there is credible evidence that a 

, capable of 
producing considerable damage, is 
imminent or ongoing

The warning states that this is a 

Tornado Warning



Tornado Warning

Here’s an example from 
2016 of a tornado that 
occurred in the Pensacola 
metro area after we issued 
the initial Tornado Warning 
and upgraded that warning 
to contain a 



Tornado Warning
Location: Pensacola, FL

Classification: EF-3 

Max Winds: 155 mph

Path Length: 8 miles

Max Width: 300 yards

Fatalities: 0

Injuries: 3



This is what the very rare, highest-end 
ooks like…

The is included 
when a severe threat to human life 
and catastrophic damage from a 

is 
occurring

The warning states that this is a 

Tornado Warning
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SPOTTER

RADAR
tells us a 

storm is capable of 
producing strong 
winds, hail, flooding, 
or a tornado – but can 
NOT always confirm

confirm
if a storm is producing 
strong winds, hail, 
flooding, or a tornado

Radar Does NOT See Everything

In most cases, radar only sees what is occurring a 
few thousand feet above the actual tornado!



Why We Need YOU



Hattiesburg EF3 No Tornado

Choctaw County EF2 Andalusia EF0

Why We Need YOU

Which 
circulation 
produced 
a tornado?



Ground truth information from SkyWarn 
spotters helps NWS forecasters assess 
the environment

Most tornadoes are weak and hard to 
detect on radar

Your observation can add a level of 
certainty and verification to the warning –
increasing urgency in the public’s mind

This information can help save the 
lives of your neighbors and people in 
the next town!

Why We Need YOU





Report to your local Emergency Management Agency

Report to the National Weather Service Mobile Office
Toll Free Number: 1-800-284-9059

Online Storm Report Form

Submit your report &/or pictures to our Social Media pages
Twitter

twitter.com/NWSMobile
Facebook

facebook.com/NWSMobile

Report What You Observe



Submit a Storm Report Online!



Submit a Storm Report Online!



Effective Spotter Report
Remain calm, speak clearly, and 
DO NOT EXAGGERATE

Express your uncertainty

Information
WHO you are: trained spotter
WHAT you witnessed: specific weather event
WHEN event occurred: NOT the time of the report
WHERE event occurred: direction and distance from
your location using well known roads and landmarks

Storm Reporting Procedure



Measure hail with common items such as a 
ruler, coins, baseball, etc.

Report the size of the largest hailstone - at 
least 1 inch in diameter (roughly the size of a 
quarter)

What To Report – Hail



What NOT To Report – Hail
Hail The Size Of…
M&Ms (plain/peanut)
Red beans
Jalapeño
Half-sucked jawbreaker
End of my finger
Hummingbird Egg
Bantam Hen Egg

Meatballs
Fried shrimp 
Radish
Hominy
Cat Head
Eyeball
Field mouse

These were REAL hail reports received by NWS offices

Avocado
Ice Cube
Barley
Bird seed
Hockey Puck
Squirrel head
Pheasant Egg



What To Report – Hail

Updraft

D
ow

ndraft

gets lofted up 
and down in a storm 
until it finally falls to 
the ground

The of the 
hailstone indicates 
the of 
the storm’s updraft –
that’s why we want 
to know the hail size!



What To Report – Wind
30-44 mph: Trees in motion, lawn furniture tossed

45-57 mph: Large trees bend, small branches break, old/weak 
structures have minor damage 

58-74 mph: Large limbs break (3+” diameter), large semi truck 
trailers toppled, shingles and awnings removed from houses. 
Power lines brought down by large limbs

75-89 mph: Widespread tree damage, significant damage to 
manufactured homes, severe damage to weak structures

90+ mph: Large trees broken in half or uprooted, moderate to 
severe damage to houses, roofs peeled off buildings, moving 
automobiles pushed off roads



What To Report – Wind



Funnel Cloud

Wall Cloud

Watch for rotation around a vertical axis

Watch for debris rising from the ground 
at the base of the funnel cloud

Determine the direction of movement 
…make sure it is not coming toward you!

What To Report – Tornado



PLAN AHEAD – Think where you will be and where you can seek shelter

GET IN. GET DOWN. COVER UP.

Go to the lowest floor of a building (if possible, use an underground 
shelter or basement) and shelter in an interior room with NO windows

Get under sturdy furniture like 
a table or a stairwell

Cover up with blankets/pillows

If you live in a mobile home or 
a home on stilts, GET OUT 

Safety Tips – Tornado



THINGS TO THINK ABOUT… 

SHOES – Put shoes on when sheltering; you do not 
want to walk on debris in your bare feet

WHISTLE – May need a whistle to attract attention to be rescued

HELMET – Use a bike/football/softball helmet to protect your head

HEADLAMP – For when the power goes out

CHARGE DEVICES – Charge your cellphone, laptop, tablet, etc.

WALLET/KEYS – Grab them before seeking shelter

Safety Tips – Tornado



Buildings on fire and/or 
damage to structures 
due to lightning

Injuries or deaths

What To Report – Lightning



Notice the high lightning density along the Gulf Coast!!

Safety Tips – Lightning



Thunderstorms produce lightning
that can strike up to 10 miles away!

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

Even if it is NOT raining and 
beneath a clear sky

Activities on large fields or wide 
open areas are especially vulnerable
to lightning

Safety Tips – Lightning



Report your rainfall amounts to the NWS

Indicate the duration of rainfall and time the 
observation was taken

If it is still raining, report:
“this amount of rainfall since
xx:yy time”

www.cocorahs.org

What To Report – Rainfall



Water covering roads or water that is entering homes and businesses

Moving water has a lot of power –

What To Report – Flooding



Seek higher ground if under a WARNING

Told to evacuate?
Do it immediately!

NEVER underestimate 
the power of water!

Safety Tips – Flooding



Safety Tips – Flooding



Report snowfall, sleet, and freezing rain amounts to us
It’s also important for us to know when the event
started/ended

Report road conditions like snow, 
freezing rain, or ice accumulating 
on roads and/or bridges

Tips on how to accurately measure
snowfall: www.cocorahs.org (click 
on the training slideshows)

What To Report – Snowfall





1. MOISTURE
Forms the clouds and precipitation
Primary local source:

Gulf of Mexico

2. LIFT (or TRIGGER)
Provides mechanism for the air to rise,
which starts the thunderstorm process
Primary sources:

Cold fronts
Warm fronts
Outflow boundaries

Primary Storm Ingredients



3. INSTABILITY
Measure of the atmosphere’s tendency 
to enhance or deter vertical motion

Instability favors storm updrafts and the 
eventual downdrafts

Higher instability results in stronger 
updrafts…resulting in a higher potential 
for severe storms

Primary Storm Ingredients



Thunderstorm Life Cycle

Updraft

Downdraft

Updraft = rising air
Downdraft = sinking air



Vary based on the time of year

SUMMER:
Pulse Thunderstorms: Short lived; Would not expect tornadoes

Multicells: Not organized (messy looking on radar)

TRANSITION Seasons (Fall/Spring):
Organized Thunderstorms: Enhanced threat of tornadoes & severe 
weather 

Supercells
Squall Lines

Storm Types



Storm Types

The two main 
storm types 
that produce 
tornadoes are 
squall lines and 
supercells…



Storm Types
A typical set-up in the 
transition seasons (fall 
and spring) is shown in 
this graphic

Many times, a squall 
line will develop ahead 
of a cold front with 
supercells forming in 
the warm sector



Squall Line 
Heavy rain 

Based on speed of motion

Damaging straight line winds
60 to 90 mph

Dime to quarter size hail

Flash flooding possible if the line 
stalls and “trains” (moves over the 
same location)

Storm Types



Squall Line: Bow Echo
Bow-shaped line of cells

Associated with swaths 
of straight line wind 
damage

Tornadoes are possible 
at apex of bow

Storm Types



Theodore, AL Tornado



Theodore, AL Tornado



Theodore, AL Tornado



Storm Types
Supercells
Stronger, long track “killer” 
tornadoes

Based on speed of motion

Damaging straight line winds

Giant hail
Golf ball size or larger

Flash flooding



A supercell is a storm containing 
a mesocyclone

Mesocyclone is a rotating 
updraft

These can be several miles in 
diameter

The most strong and violent 
tornadoes come from supercells

Storm Types



Supercell Features



Supercell Features



Copyright Dave Chapman

Cumulus tower

Rain-free base

Upward cloud motion

Warm air will be rising into the 
storm (hence the terminology “up” 
draft)

Supercell has rotating updraft

Updraft



Wall Cloud
Updraft base

Rain-free area

Slopes toward the rain

Persistent: 10-20 minutes

Violent ROTATION

Potential pre-cursor to the tornado

Copyright Samuel Barricklow



A rotating, funnel-shaped cloud 
extending downward from a 
thunderstorm base

Attached to cloud base

Rapid rotation

Smooth appearance

DOES NOT REACH THE GROUND

Funnel Cloud

Copyright Steve Miller



Circulation starts near the cloud 
base with rapid acceleration of 
clouds in a tightening rotation

1st development sign might be a 
dust whirl

Tornado: Developing Stage



Tornado: Mature Stage
Strongest and most dangerous 
stage

Tornado is in a near-vertical 
orientation



Tornado: Mature Stage



Tornado: Dissipating Stage
Tornado separates from the warm 
buoyant air that is necessary for 
survival

The tornado shrinks, tilts, and 
begins to rope out



Tornado Evolution
Wall Cloud

persistent, blocky 
lowering

24 May 2011 
Matt Grantham

Funnel Cloud 
circulation not 

touching ground

24 May 2011 
Matt Grantham

Tornado
circulation touching 

ground

24 May 2011 
Matt Grantham



Dark area of the storm

Rainfall region

Downward motion

Cooler air and rain are sinking 
out of the storm (hence the 
terminology “down” draft)

Downburst and hail threat

Downdraft

Copyright Chris Gullikson



Marks the leading edge of the
gust front (ahead of storms)

Produced by rain-cooled air

Cloud slopes down away from 
the rain

Sometimes associated with
straight line wind damage 
(not tornadoes)

Shelf Cloud



Wall Cloud or Shelf Cloud
Wall Cloud Shelf Cloud

Abrupt or “blocky” lowering

Associated with storm inflow

Slopes toward the rain

Moves along with storm

Linear feature

Associated with storm outflow

Slopes away from the rain

Moves ahead of rain area



Scud Clouds

Rain Shafts

Gustnadoes

Smoke

Communication Towers

Grain Elevators

Dust Devils

Tornado Look-A-Likes
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Tornado Look-A-Likes





Radar – Rain



Radar – Wind



Radar





Storm Chasing



The Plains vs The Southeast
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The Plains vs The Southeast

Central Baldwin County  
Derek Beasley, October 2010





We assign the intensity of tornadoes based 
on the actual assessment of the damage

This is NOT a visual guess based on the 
appearance of the storm

Sometimes large tornadoes are less intense 
than smaller more compact storms

Tornado Categories
Weak
Strong
Violent

Categories of Tornadoes

Dover, Ok 10/4/98 (Todd Lindley)



88% (or more) of ALL tornadoes

Less than 5% of all tornado deaths

Brief touchdowns

Path Length: less than a few miles

Wind Speed: up to 110 MPH

EF0 and EF1

Weak Tornadoes



The most common tornado type, yet produces the least amount of damage

Vulnerable Structures: Weak structures with large span roofs and mobile 
homes, manufactured homes, RVs, and homes on stilts

Weak Tornadoes



Strong Tornadoes
Account for only 11% of all tornadoes

Up to 30% of tornado deaths

Path Length: up to 10-15 miles

Wind Speed: 111-165 MPH

EF2 and EF3



Mobile homes and poorly constructed dwellings are
NO match for strong tornadoes

This is the most likely occurrence of serious tornado 
damage across our local area

Strong Tornadoes



Weak and Strong Tornadoes

Photos courtesy Tim Marshall



Typically from supercells

Account for 1% or less of all tornadoes

Around 70% of all fatalities

Path Length: up to 70+ miles

Path Width: 1+ miles 

Winds: 200+ mph

EF4 and EF5













Estimate wind strength based on 
clues seen in the damage produced by 
a tornado or thunderstorm

NWS staff are trained to use a process 
of assessing damage based on guidance
from:

National team of wind and
structural engineers
Storm damage experts

Ground and aerial surveys

NWS Damage Assessment
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NWS Damage Assessment



Residences

Commercial & 
Retail 

Structures

Schools

Prof. Buildings

Metal Buildings

Towers & Poles

Vegetation

Damage Indicators
So, how do we get 
the final tornado 
rating?

We have an app on 
our gov’t devices 
that shows us the 
degree of damage 
possible for each of 
the damage 
indicators (on the 
right)



DOD Damage Description EXP LB UB

1 Threshold of visible damage 63 53 80

2 Loss of roof covering material (<20%), gutters and/or awning; loss of vinyl or metal 
siding 

79 63 97

3 Broken glass in doors and windows 96 79 114

4 Uplift of roof deck and loss of significant roof covering material (>20%); collapse of 
chimney; garage doors collapse inward or outward; failure of porch or carport 

97 81 116

5 Entire house shifts off foundation 121 103 141

6 Large sections of roof structure removed; most walls remain standing 122 104 142

7 exterior walls collapsed 132 113 153

8 Most walls collapsed except small interior rooms. 152 127 178

9 All walls collapsed 170 142 198

10 Destruction of engineered and/or well constructed residence; slab swept clean 200 162 220

Degrees of Damage



Enhanced Fujita (EF) Scale





MYTH
Lakes, rivers & hills will protect me from getting hit by a tornado…

TRUTH
This is simply folklore. These features provide no protection and have 
no bearing on the development or movement of a tornado.

Tornado MYTHS



MYTH
Tornadoes will not strike me if I live in a downtown area or large 
metropolitan city…

TRUTH
Tornadoes have touched down in most big cities east of the 
Mississippi River such as Birmingham, Chicago, Louisville, Atlanta, 
Miami, Nashville, and even right here in MOBILE over the past few 
years.

Tornado MYTHS



MYTH
Mobile homes attract tornadoes…

TRUTH
Mobile homes are not more likely to get hit by a tornado. However, 
they are more likely to sustain damage (compared to a well-built 
house) from a tornado.

Tornado MYTHS



MYTH
I should shelter from a tornado under an overpass…

TRUTH
Overpasses are not safe. They can funnel wind and increase the 
strength of wind. They do not provide protection from flying debris. It 
also creates a traffic jam.

Tornado MYTHS



MYTH
I should open windows as the tornado approaches…

TRUTH
Stay away from windows. Your house will not explode from a 
decrease in pressure within the tornado. 

If the tornado is close enough, chances are the wind & debris will 
destroy your house before the minimum drop in pressure 
occurs.

Tornado MYTHS



Phone:
1-800-284-9059 

Web:
weather.gov/mob

Facebook:
facebook.com/NWSMobile

Twitter:                                        
twitter.com/NWSMobile

YouTube:
youtube.com/NWSMobile

Contact NWS Mobile


