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Overview Part I

• Severe Weather Philosophy and Products

• The SKYWARN Program

• Thunderstorm classifications & structure

BREAK



Area of Responsibility

•Serving most of Vermont 

and northern New York

•Albany covers Bennington 

& Windham counties

•Weather and Water 

Forecasts and Warnings

•1 of 122 similar offices 

across the nation



Severe Weather Philosophy 

and Products

• Severe Weather 

Products

• Severe weather 

climatology in our 

area

• How to access our 

products



Storm Prediction Center

• National Center in Norman, 

OK

• Issues all short and long term 

severe weather outlooks

• Coordinates with local NWS 

offices during Severe 

Thunderstorm Watch 

issuances



Storm Prediction Center 

Outlooks

• New 5-tier Categorical day 1-3 Outlooks

- Marginal                  “See Text”

- Slight

- Enhanced                between slight/moderate

- Moderate

- High



Storm Prediction Center 

Outlooks

For more information see: 

http://www.spc.noaa.gov/misc/2014OutlookChanges.mp4



Severe Weather Products



Severe Thunderstorm Watch



Severe Thunderstorm   

Warning

• Issued by Local 

Offices

• Using local radar data

• 30-60 minutes in 

duration

• Storm-based 

(polygons)



Storm Based Warnings



Tornado Warning



25 Years Of Severe Weather
(1989-2014)



Severe Weather Climatology



Severe Weather Climatology



Sources for Weather Information

• NOAA Weather Radio – All Hazards

• www.weather.gov/burlington

• Media outlets (TV and radio)



NOAA Weather Radio

All Hazards

Mt. Mansfield

KIG60

162.400 MHz

Burke Mtn

WWG50

162.425 MHz

Mt.  Ascutney

WXM44

162.475 MHz

Grandpa  Knob

WNG671

162.500 MHz

Whites Hill

KBS508

162.525 MHz



www.weather.gov/btv



The SKYWARN Program

The eyes of the NWS



What is SKYWARN?

• National network of volunteer weather 

spotters

• Reports many forms of significant or 

severe weather

• Trained by the NWS

• Roots in Amateur Radio



Importance of SKYWARN 

Reports
• Ground Truth!

• Aid in the warning process

– Sometimes the only source of information to 
issue a warning

• Lend credibility to warnings

• Help weather radar meteorologists to 
calibrate data in real time.

• Research efforts to improve warnings and 
forecasts.

• Used to estimate damage

– Verification

– Storm Data – Official Record



Local Storm Report
PRELIMINARY LOCAL STORM REPORT...SUMMARY 

NATIONAL WEATHER SERVICE BURLINGTON VT 

830 PM EDT WED MAY 31 2006 

..TIME... ...EVENT... ...CITY LOCATION... ...LAT.LON... 

..DATE... ....MAG.... ..COUNTY LOCATION..ST.. ...SOURCE.... 

..REMARKS.. 

0140 PM HAIL PLATTSBURGH 44.70N 73.45W 

05/31/2006E0.88 INCH CLINTON NY EMERGENCY MNGR 

0404 PM TSTM WND DMG PUTNAMVILLE 44.34N 72.57W 

05/31/2006 WASHINGTON VT LAW ENFORCEMENT 

TREES REPORTED DOWN 

0424 PM HAIL NEWPORT 44.94N 72.21W 

05/31/2006 M1.00 INCH ORLEANS VT TRAINED SPOTTER 

0424 PM TSTM WND DMG HYDE PARK 44.59N 72.61W 

05/31/2006 LAMOILLE VT LAW ENFORCEMENT 

TREES REPORTED DOWN 

0424 PM TSTM WND DMG MORRISVILLE 44.56N 72.60W 

05/31/2006 LAMOILLE VT LAW ENFORCEMENT 

TREES REPORTED DOWN 

0500 PM TSTM WND DMG SOUTH WHEELOCK 44.55N 72.12W 

05/31/2006 CALEDONIA VT TRAINED SPOTTER 

TREES DOWNS OVER ROADWAYS 

0538 PM TSTM WND DMG LOWER WATERFORD 44.35N 71.92W 

05/31/2006 CALEDONIA VT TRAINED SPOTTER 

SIX 12-24 INCH DIAMETER TREES DOWN ACROSS ROADS. 1/2 INCH HAIL ALSO 
REPORTED. 



Radar Horizon

Why we need spotters

Radar beam cannot see lower portion of storm “B”

Radar

A B



Why We Need Spotters
Beam Blockage

0.5o

4000 ft

1.8o

11,600 ft

1.3o

8600 ft

2.4o

15000 

ft



Thunderstorms

• Thunderstorm classifications

• Storm Structure

• Severe weather they produce



Thunderstorm Types

• Single Cell (single storm)

• Multi-cell (cluster of storms) 

• Line of storms (squall line, bow echo, 
Derecho)

• Supercell (rotating storm)



#1 - The Single Cell 

Thunderstorm

• Development  or cumulus stage: Cloud is updraft 
dominated and grows (0 to 15 min). 

• Mature phase: Storm has both updraft and 
downdraft (15-30 min)  severe weather most 
likely

• Dissipating stage: Storm becomes downdraft 
dominated and weakens (30-45 min).



Single Cell 
Thunderstorm Life Cycle



Single Cell – Radar 

Presentation



Single Cell Thunderstorm –

What to look for

• Brief strong to possibly damaging 

downdraft winds (usually less than 5 

minutes)

• Sometimes larger hail embedded within 

downdraft

• Overshooting top (strong updraft)



#2 - Multicell Thunderstorms

• The most common thunderstorm type

• Updrafts and downdrafts in different stages of 

development – clusters of thunderstorms

• Each cell lasts for only 30 minutes, the cluster 

may last several hours – more organized

• Severe weather is usually isolated and of short 

duration



Multicell Thunderstorm

Cell 1

Cell 2

Cell 3

Cell 4

Cell 5

updrafts
downdrafts

Cell 1

Cell 2

Cell 4

Cell 3

Side view



Multicell Thunderstorm –

What to look for

• Brief gusty, possibly strong to damaging 

winds

• Brief period of large hail

• Isolated tornado

• Overshooting top



Multicell Thunderstorm         

Visual Appearance



#3 - Multicell Line Storm or 

Squall Line

• A long line of strong to severe storms 
with a continuous well-developed gust 
front along the leading edge

• May be a solid line, or there may be 
breaks

• Best known for strong downdrafts and 
straight line wind damage

• Bow echo – when portion of the leading 
edge downdraft accelerates out ahead of 
the main line.  Important severe weather 
signature on radar.



Bow Echo Radar Presentation

• Strong downdraft 

winds and the gust 

front help push a 

portion of the line 

forward in the form of 

a bow.



Radar Imagery of Squall Line
Adirondack Derecho, July 14, 1995



Line Storm – What to look for

• Gust Front - Leading 

edge of squall line

• Damaging straight line 

winds the primary threat 

along the gust front

• Heavy rain follows the 

gust front



#4 The Supercell 

Thunderstorm

• Most highly organized of the 4 types 

– strength of the updraft (150-175 mph!) 

– rotation.  

• 80% produce severe weather.

• Rotation separates updraft from 
downdraft           long storm life 

• Deadliest supercell tornado event on 
record:

– March 18, 1925 – Tri-State Tornado (MO, IL, IN) 

– 12 hour lifespan, 300 miles, 600+ fatalities



Classic Supercell



Supercell Thunderstorms

Rotating 

Updraft Downdraft

Rear Flank 

Downdraft



Supercell Thunderstorm –

What to look for

• Very large hail  

(> 2 inches in dia.)

• Extreme downdraft winds 

(> 80 mph)

• Tornadoes, possibly strong

• Overshooting top 



August 16, 2007 – Plattsburgh, 

NY Supercell Thunderstorm
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