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Section
One

Quick refresher: a few 
reminders from your basic class

1
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Provide weather, water & 
climate data

Forecasts, weather alerts, 
decision support services, 
research & community outreach

Operate 24/7/365
weather.gov

NWS Birmingham
39 counties served
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Severe Thunderstorm
Criteria

tornado hail 1” or 
larger 

(quarter size)

winds of 
58+ mph

any combination of:
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What to Report

LOWERINGS
rotating wall cloud

funnel cloud

tornado

FLOODING
areas where flooding 
is uncommon or 
notable

structures affected 
or roads impassable

DAMAGING WINDS
downed healthy trees 
or large branches

damage to buildings, 
infrastructure, or 
other property

HAIL OF ANY SIZE
measure or 
reference a common 
item like a coin or 
sports ball

largest size & any 
damage
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What NOT to Report
A Few Examples…

What you see on your radar app. or weather models

Lightning

A “heavy storm” or “mean-looking sky”

Routine ponding of water on roads or in ditches

Patio umbrella, trash can, twigs, etc. blown around
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How to 
Make a 
Report

PHONE: 205-664-3010, then select 
option 2. Tip: Save as a contact 
“SKYWARN” in your smartphone

FACEBOOK & X: Direct 
message or tag, #alwx

SPOTTER CHAT & AMATEUR RADIO: 
alert-alabama.org, then click on 
the storm spotter chat tab 

! BE BRIEF, CONCISE & ACCURATE: 
what, when, where + photo or 
video if you can do so safely 

http://alert-alabama.org
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Section
Two

Severe thunderstorm 
ingredients: a light insight

2
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Recall Severe Thunderstorm
Ingredients: SLIM

Shear (wind shear)

Lift

Moisture

Instability

Cold 
Air

Warm 
Air
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Recall: 
Thunderstorm Modes

Single cell Multicell Squall line Supercell
*has a rotating 

updraft
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A Key Instability Parameter: 
CAPE (Convective Available Potential Energy)

Low CAPE values

Weaker rising 
motion and a less 

intense storm

=
High CAPE values

Stronger rising 
motion and a more 

intense storm

=
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A Key Instability Parameter: 
CAPE (Convective Available Potential Energy)

High CAPE
>1,000 J/kg

Low CAPE
<1,000 J/kg
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Visual Differences in Instability

Weakly unstable air mass
Low CAPE

Strongly unstable air mass
High CAPE
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Wind Shear: 
A Change in Wind Speed and/or Direction

Speed shear: 
Change in 
wind speed 
with height

Directional 
shear: 
Change in 
wind direction 
with height

Speed & 
directional 
shear: 
Change in 
wind speed & 
wind direction 
with height
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A Sheared 
Thunderstorm

Wind shear helps with ventilation 
and with pushing precipitation 
away from the updraft. A sheared 
thunderstorm can become better 
organized, more intense, and 
longer-lived.

Royal Meteorological Society
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Texas Storm Chasers

A Sheared Supercell Thunderstorm

Wind shear helps with 
ventilation and with 
pushing precipitation 
away from the updraft. A 
sheared thunderstorm 
can become better 
organized, more intense, 
and longer-lived. Speed 
and directional shear are 
preferred by supercells.
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Sheared Squall Line Thunderstorms

A sheared thunderstorm can become better organized, more intense, and 
longer-lived. Speed shear is preferred by squall lines, along with a balance 
of warm inflow & cool outflow along the gustfront.

David Babb Penn State
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Balance of Ingredients 
Supports a Healthy Storm

Unorganized
and weak up/downdraft

Organized
but weak up/downdraft

Organized
and strong up/downdraft

Unorganized
but strong up/downdraft

Increasing Instability
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Storm mode, storm 
interactions, and 
boundaries can 

have a positive or 
negative influence 

as well!
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Section
Three

Weather features: systems, 
fronts, boundaries

3
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Key Weather Systems:
High Pressure & Low Pressure

H
H

L

fair weather

stormy weather



24

A Couple Types of Fronts:
Cold vs. Warm

Warm front: A separation 
of two air masses; 
warmer air replaces 
cooler air

Cold front: A separation 
of two air masses; colder 
air replaces warmer air L
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A Couple Types of Boundaries:
Dryline & Outflow

Dryline: A separation of hot, dry air (west) and 
warm, moist air (east); can aid in the explosive 
development of severe thunderstorms 
[drylines are uncommon in Alabama]

Dry Air Moist Air

Outflow: Exhaust from showers and 
thunderstorms; separates rain-cooled air 
from surrounding air; can trigger new 
showers and thunderstorms
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Section
Four

Radar signatures: key features 
you’re likely to come across

4
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Key Radar Products
Reflectivity & Velocity

Reflectivity (left)
Shows location & intensity of 
precipitation. Bright colors 
indicate heavy precipitation.

Velocity (right)
Shows wind speed & direction 
within areas of precipitation. 
Used to assess straight-line vs. 
rotational winds. Red shows 
wind moving away from the 
radar, green shows wind moving 
toward the radar.

straight-line

rotation 
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Hook Echo
Associated with the Rotating Part of the Storm
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Outflow Boundary
Rain-cooled Exhaust from Showers & Storms
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Hail Spike
Artifact Caused by Very Large Hail or a 
High Volume of Small Hail
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Tornado 
debris

Strong 
rotation

Strong 
rotation

HP 
supercell

Debris lofted to at 
least 15,000 feet

Tornado Debris Signature
a.k.a “CC Drop”

CC = correlation coefficient



32

More on 
Correlation Coefficient (CC)

not tornado debris

An area of “blue” on CC 
does not automatically 
mean tornado debris!

Low CC signatures can 
result from:
-Dust or bugs in inflow
-Hail
-Noisy data
-Terrain, wind farms, etc.
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Couplet vs. Straight-line vs. Downburst
      Know Storm Position Relative to the Radar 

Rotation
An area of winds blowing 
toward and away from the 
radar - appears as a tight 
area of greens and reds.

Doesn’t always guarantee a 
tornado, but is something 
to watch closely!

Downburst
Greens and reds will be 
close to each other, but is 
not an indication of 
rotation!

Winds are blowing away 
from each other; another 
form of straight-line winds

Straight-line
An area of winds with near 
uniform direction toward or 
away from the radar

wind direction

wind direction
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Training Thunderstorms
Repeated Rounds of Activity Over the Same Area

2-4”

7-11”

October 6, 2021 
Flash Flood Emergency
2 fatalities from vehicle 
swept away

Numerous residences and 
roadways flooded, 
waterways overflowed

Over 100 water rescues 
involving homes and vehicles 
in Pelham alone
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Section
Five

Forecasts & warnings: locating 
forecasts, understanding 
warning tiers

5
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Recall: 
Severe Risk Levels

Available:
Daily- spc.noaa.gov

When in effect- weather.gov/bmx

https://www.spc.noaa.gov/
https://www.weather.gov/bmx/
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Severe Weather Outlooks
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Tiers of NWS Warnings
Severe thunderstorm 
Base: 60 mph, 1” hail
Considerable: 70 mph, 1.75” hail
Destructive: 80 mph, 2.75” hail (WEA)

Tornado 
Base: Radar indicated or confirmed (WEA)
Considerable: Considerable damage risk (WEA)
Catastrophic: Catastrophic damage risk (WEA)

Flash flood
Base: Flash flood possible
Considerable: Flash flood of unusual severity (WEA)
Catastrophic: Flash flood of exceedingly rare severity (WEA)

Wireless Emergency 
Alert (WEA) triggered 

on smartphones!
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NWS 
Warning 
Text Info.
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Storm Spotter Certificate 
+ Other Resources

This presentation & resources:
weather.gov/bmx/skywarn

Get your certificate:
weather.gov/bmx/skywarncertificate

Advanced class: Deeper dive into 
radar, storm structure, weather 
systems/features, warnings…

Your Name

xx/xx/xxxx

https://weather.gov/bmx/skywarn
http://weather.gov/bmx/skywarncertificate


Thanks for Attending!
Questions?
National Weather Service - Birmingham, AL
weather.gov


