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Presentation Lavout

4 How Skywarn Operates and Why We Need It.

d  Overview of the National Weather Service in Burlington

1 Review of Storm Ingredients, Storm Types, and the National
Weather Service’s Warning System

A Safety and Reporting Severe Weather

d Increasing emphasis of Social Science in NOAA/NWS
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& What is Skywarn?
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A nearly 60 year old program that trains people to recognize
and report severe/hazardous weather to help meteorologists

make life-saving decisions

Burlington Weather Farecast Office
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& Why Do We Need Spotters?

»>  The United States is the most severe weather prone country in the world

* e *

A typical year brings:

10,000 thunderstorms

5,000 floods

1,200 tornadoes

6 hurricanes

500 deaths and 5000 injuries

$15.0 Billion in Losses

98% of all presidentially declared disasters are

weather related
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& Why Do We Need Spotters?

v, = €\
v We use all kinds of methods to make weather observations.
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But they all have limitations
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Severe Thunderstorm Warning

Valid Until
2:45 PM EDT Tuesday
April 9,2019

WIND
320 Up o

Why trained storm spotters
are essential for public satety!
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Amateur Radio Operators (SKYWARN)

Emergency Management Officials
Firefighters

Law Enforcement Officials
Rescue Workers and EMTs
Media
Researchers
Students
General Public

Storm Chasers
o COOP/CoCoRaHS
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NWS Mission

Provide weather, water, and climate data,
forecasts and warnings for the protection of life
and property and enhancement of the national
economy.

NWS Weather Forecast Offices

Your resource for weather forecasts and official warnings

City Grand Denver e
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NWS Vision

A Weather-Ready Nation: Society is prepared
for and responds to weather, water, and
climate-dependent events.
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Where Do We Service?

We service all of
Vermont, except
Bennington and
Windham Counties and
the 4 northernmost
counties of New York.
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Hierarchy

Department of
Commerce
~44 000 employees

National Oceanic &
Atmospheric Administration
~12,000 employees
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National Weather Service
~4,500 employees

Burlington Weather Farecast Office
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Hierarchy

Western Region

Central Region

EP Central
perations

Climate Prediction
Center
‘Weather Prediction
Center

Environmental
Modeling Center

QOcean Prediction

Center
Alaska Region
i 4 Southern Region Tropical
Prediction
Center Puart

© Regional Offices v Rico
e pn r A National Centers e’ -
B River Forecast Centers

@ Weather Forecast Offices

Pacific Region

Burlington Weather Farecast Office

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce



g DI

I

il




HRRRv3 Composite Reflectivity (dBZ)
initialized: 2019050600 valid: 2019050700 (f24)

HRRRv4 Composite Reflectivity (dBZ) IComposite Reflectivity Observations (dBZ)
initialized: 2019050600 valid: 2019050700 (f24) | valid: 2019050700
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Weather models will tell us different things based on how they are set up. It’s our work as
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Vs rd Modern Technology Let’s Us Say This Literally

We’re not locked into 1 or 2 model
like the 1980s or early 90s. Giving
a 40% chance for rain might vary
from forecaster to forecaster.

Now, we have multiple families of
models — or ensembles. Like a
musical orchestra, a weather
ensemble has many parts that
make up the whole that let us
account for these differences.

If 4 of 10 models show
precipitation, then we can say
there’s a 40% chance of rain.

@ National Oceanic and
v Atmospheric Administration

U.S. Department of Commerce

1-hr QPF >0.01", ensemble probability
' NOAANWS Storm Prediction Center ||
= 5

Run: Fri 2023-02-17 00:00 UTC
Valid: Fri 2023-02-17 12:00 UTC
S




The Technology is Still Growing

00 UTC HRRR Neural Network Convective Hazard Forecast

AI and Machine Learning Goi, (B3or05Y EeOtALLIIEG b Dby Miveie e G o
will become a part of the
weather forecasts of
tomorrow.

They can use this model data
and look back to the past to
forecast the chances for
severe weather in future
cases.
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NOAA STRATEGIC GOAL 02

MAKE EQUITY CENTRAL
TO NOAA'S MISSION

As NOAA tackles the climate crisis by building a Climate Ready Nation, it will strive to ensure the needs of the
nation’s underserved and vulnerable communities are met. To meet this challenge, NOAA is making equity
central to every facet of its mission delivery services and is working internally to create a model agency that
draws from the full diversity of the nation, where everyone is treated with dignity and respect.

2.1 BUILD A MODEL WORKPLACE.
NOAA is firmly committed to increasing the diversity of its workforce and creating a more inclusive work
. environment where everyone feels valued, is treated fairly and experiences a true sense of belonging. A
= =

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

NOAA FY22-26 STRATEGIC PLAN

key outcome of this plan is to fully integrate diversity, equity, inclusion and accessibility (DEIA) into NOAA's

A = ! - business practices and organizational culture and thereby strengthening NOAA's ability to recruit, hire,
- B = develop, promote and retain diverse talent and remove barriers to equal opportunities.
— S +

2.2 SUPPORT UNDERSERVED AND VULNERABLE COMMUNITIES.

Underserved communities — those that have been systematically denied a full opportunity to participate

in aspects of economic, social and civic life — are often disproportionately impacted by increasing extreme
g . weather, water, ocean and climate events. NOAA will expand equity-focused products and tools to address
. these impacts by leveraging its deep experience in service delivery and regional collaboration and
partnerships with underserved communities.

https://www.noaa.gov/sites/default/files/2022-06/NOAA_FY2226_Strategic_Plan_ExecutiveSummarypdf  Burlingfon Weather Forecast Office



Nights with overnight lows = 70°F in Burlington area

Number of Days Min Temperature >= 70 - Jan through Dec - Burlington Area, VT (ThreadEx)

zoom|[ 1y [0y |EXEY A From 1992 To 2022

20

Number of Days

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

More warm nights that doesn’t cool below 70°F — Increase heat risk potential for people without AC or
access to other cooling means
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Maximum 1-Year Mean Avg Temperature

forB

ick column heading to s

urlington Area, VT (ThreadEXx)
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Trend of Summer

Mean Maximum Temperatures

# Days 2 85°

Number of Days

Number of Days Max Temperature >= 85 - Jan through Dec - Burlington Area, VT (ThreadEx)

7oom

To 2021

Rank ] Value Ending Date Missing Days
1 | s00 2012-12-31 0
2 | 495 2021-12-31 0
3 49.5 2020-12-31 0
4 49.3 2016-12-31 0
5 48.8 2017-12-31 0
6 | 487 2022-12-31 0
7 48.4 1998-12-31 0
8 | 482 2006-12-31 0
9 | 481 2018-12-31 0
10 | 481 1898-12-31 1
n | ae1 | soworzar o

9 of top 11 warmest years in Burlington’s

climate history have occurred in the 21st
century. In fact, the top 6 warmest years

have occurred after 2010.

&

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Rank Year Number of Days Max Temperature >= 85
_> 1 49
-—> e 49
3 46
— 45 6 of the Top 10
5 | 43 have occurred in
9 jz the last 10 years
e ¢ | T anq 8 out of 10
9 40 since 1995
—_— 10 a7
— - 37
a7

Burlington Weather Farecast Office




VT is getting more diverse

The racial and ethnic makeup of Chittenden County

While non-Hispanic white residents remain the largest category, people of color represent an increasing percent of the population.

Category Population 2020 Change since 2010 Percent change since 2010
White non-Hispanic |32 0.0%

Hispanic or Latino | EREL [ 1895

Black or African American Bers7 [ 1,585 B s0.0%

Asian 7203 2,835 649%

Some Other Race* | 762 0

Two or more races* 730 I ez

*changes to how the Census asked about and reported “other race” and multiracial people led to nationwide increases in these two cafegories

Table: Erin Petenko - Source: 2010 and 2010 Dicennial Census - Get the data - Created with Datawrapper
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VT Heat Vulnerability Index
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Heat Vulnerability Measures
Population Characteristics:
% population less than 5 years old
% population 65 years old or older
Socioeconomic Characteristics:
% population living below Federal Poverty Line
% adult population with no high school diploma
% adults 65 and older living alone
% adult population with no health insurance
Health Conditions:
% adults with diabetes
% adults with asthma
% adults with hypertension

. % adults who are obese
. % adults in fair or poor health
. All-cause mortality, warm season deaths

Environmental Characteristics:
Housing units per square mile
% covered with Impervious surface
% covered by forest canopy
Climate Characteristics:
Average number of days per year 87° F or hotter
Observed Heat Iliness:
Heat-related emergency department visits

&

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Weather Impact Matrix

Table 7. Currently Utilized Risk Scale Comparisons in Products and Paradigms

* NWS Hazard Simplification (“Haz Simp”). As of mid-2020, all categorizations and terms are in proposal form.

Product/Scale Level 1 Level 2 Level 3 Level 4 Level 5 At the national level
NWS WWA None Watch/ Advisory “Caution N/A (no h h b '

Sub-Advisory “Be [Advised” categorization) there has been a

Alert significant push in
GHWO** None Limited “Be Elevated “Be Extreme “Take ensurin g cons istent

Aware” Prepared” Action” o . .
Outlooks (SPC) |General (T-storm) |Slight Enhanced High dePICtIOH of risk usi ng

Tld universal color scales per
WSSI** None Minor Moderate Extreme best practices of social
Limited science research.
ERO (WPC) Marginal Slight N/A (no High
categorization .
: .) _ e Consistent color
NWS Haz Simp* |None Be Prepared Take Precaution Extreme Warning ]
/ Emergency scheme to depict

HTI None Hazard Specific |Hazard Specific Hazard Specific seve rity of hazards

(previously "Elevated”) (previously "Moderate") (previously "Extreme”)
WR Heat Risk** [None Low Moderate Very High
UK Met No Severe Wx Be Aware Be Prepared N/A (no

categorization)

EU Met None Potentially Dangerous N/A (no

Dangerous categorization)

** Experimental NWS Products
Colors are hues are not exact representations of the colors used in each product.

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce
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Excessive Cold Risk for Fri/Fri Night " Burlington. VT

Excessive Cold

Threat Risk 7

Concord
a Manchester
Elevated Little

Springfield
Ice Accumulation

Valid 7 AM Fri Feb 03, 2023 to 7 AM Sat Feb 04, 2023 Issued Feb 01,2023 3:03 PM EST 24 Hr Hazard Risks
@  Severe Thunderstorm
Massena m Newport
st. ©® Tomado
Ogdensbur; il
8 g Potsdam Plattsburgh B .
@ Thunderstorm Wind
m ) Burlington a
St. f
‘ R Johnsbury o Hail
o, Lake Montpelier @
Cranberry Placid a Lightnin:
Lake a o 9 9
9 i Lincoln ) h
Watertown Newcomb )Mlddlebury Chelsea 0 Excessive Rainfall
B @ Wind
Rutiand Lebanon o Fog

Snow/Sleet

Bennington Brattleboro
Jaffrey

surce {Er, Max bt Geograghics, CNES/Airbes DS, USDA, USOS, AesoCRID, IGN,

» NWSBurlington
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Social science research has shown that most
partners and the public are receptive to
probabilistic information, especially in winter
weather situations.

Using probability of exceedance, 90th percentile
(reasonable worst case scenario) have shown to
be particularly useful for core partners’
operations.

It also helps the public understand inherent
uncertainty around forecast amounts.

User can determine if they’re willing to risk a
50% chance of exceeding snowfall amounts.

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

“ US National Weather Service Burlington VT @
g-,,gn: 3d-Q

There is a moderate degree of uncertainty with the track of the next storm, expected to bring
snow to our area Monday afternoon into Wednesday. With such a wide spread of potential snow
totals, here is the percent chance of 6 inches or more. #VTwx #NYwx
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Percent Chance of 6" Show or More
Valid 2 PM Mon Mar 13, 2023 through 8 AM Wed Mar 15, 2023 EDT

g © [T

20

* NWSBurlington

O a3 78

Weather Forecast Office 45y
Burlington, VT &_\
Issued Mar 12,2023 3:24 AMEDT '

1%
=8
D

8%
- Stowe 35(‘“?'
89" 60% J8sbury
Montpelier @

L Malone

63%,
Plansbu?'gh. [
58% 65%

, Burlington

ans 2

79% 87
75% Saranac
Cranberry pao o
Lake o 67%
85% e 81%

Middiebury

2}

Newcomb Chelsea

89
85%

Rutland Lebanon

87
4 ]
& 87%

?:[?: 97% Springfield

o Manchester
Little 9
Falls o 96% 92%

Bennington Brattieboro

Concord

Jaffrey
weather.gov/btv

5 comments 49 shares
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Box and whisker plots/10-90th percentile snowfall

Snowfall Probability

From 03/13/2023 08:00 PM EDT - 03/15/2023 08:00 AM EDT

Legend W Expected Storm Total
p 4 I NSt TTkely e Ty The relatively
Plttsburgh fimigpoid) badaadlies : large “most likely
Ticmibron H————1{ O range” indicates
e }-——n greater than usual
- TR— forecast
- (- F——i uncertainty.
Middlebury 1= — —a— -] -}
— == e, For example,
S -] R Burlington’s most
Island Pond [ — F--- . .
likely range is
: . ———— " T _betweep 4 and 11
Fandlph il 1 inches, ie.
_— | " borderline
Rutiand il S Advisory vs.
o il R b Warning criteria
i D SR g snowfall!
) 2 4 6 8 10 12 14 16 18 20 22 24
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Give NWS mets a tool to
find areas most recently
impacted by events like
tornadoes — Craft
specialized message for
safety in previously
ravaged regions.

Help us quickly
determine a region’s
vulnerability.

National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

Winter

Wildfire

Tornado

The BVOT is composed of four separate geographic files that display the vulnerable areas within a Weather Forecast Office's County Warning Area. Currently, the
four vulnerability categories are Tornado, Flood, Winter, and Wildfire, but, individual offices could add specific hazard categories of particular concern in their

geographic regions.

Burlington Weather Farecast Office
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Example of Graphics Included with Tweets For Severe Thunderstorm Warnings

National Oceanic and
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Motivation for Climate Ready Nation and Social Science

e Extreme/excessive heat impacts vulnerable communities disproportionately.

e Climate change means that VT climate is becoming warmer and wetter, with the
potential for more frequent and prolonged heat waves and associated health impacts
(heat stokes, dehydration, heat-related ED visits).

e Drawing from the lessons of NYC during Hurricane Ida, there is an increasing need to
engage vulnerable communities and build resilience in the face of a warming climate.

e NWS s increasingly emphasizing the importance of social science in
communication of important and potentially life-saving messages.

e |tisincreasingly important to develop an effective coalition with our partners to 1)
|ldentify at risk communities and 2) Ensure that the message is effectively
communicated to them

e One of the many ways is to increase availability of translated preparedness
messages and weather alerts.

—
National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Are there any questions?

About Skywarn?
About the National Weather Service in general?

Anything else that comes to mind?

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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Escape routes
Safety zones

- Your Safetyais



& Heat Safety

Ot
Heat index is a measure of temperature & Humidity - but know it’s a broad measure

Dress the Part

s  Wide-brimmed hat
~=aaa

Sunglasses ‘V" d

<\ONg,

0
LS

%o

HEAT
R STROKE

Throbbing headache,
confusion

Faint or dizzy

Excessive sweating No sweating

Light colored clothes

D Cool, pale, _____ Body temperature 1
Sunscreen clammy skin above 103°
o Red, hot, dry skin
> e - el
Weather.Ready Nation National Weather Service S Nausea or vomiting —————— Nausea or vomiting

7,

National Oceanic and Atmospheric Administration weather.gov/heat Rapid, weak pulse '

— Rapid, strong pulse

Heat Advisories issued
for heat index of 95 or
higher for at least 2 hrs.

May lose

Muscle cramps —————— \\

consciousness

CALL9-1-1

« Move person to cooler place

SlOW Down \/ Sun Safety « Cool using cool cloths or bath
DI'eSS Appropriately . Do not give anything to drink
D.I'lnk Ple.rl.ty (.)f Water @NWSSacramento “—:
Alr Condltlonlng weather.gov/Sacramento .

@SacramentoOES
SacramentoReady.org

v
v
v
v
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SEVERE

Over 280 fatalities
occur each year in the
U.S. from thunderstorm
related hazards.

Take shelter

immediately in a ¢}

LARGE HAIL §

Move indoors away
from windows

SEVERE WIND

Move indoors away !
from windows §

FLOODING

Avoid rising
creeks and water
covered roads

LIGHTNING
Move indoors if
you hear thunder

{cauion

ATERS




™ Don't underestimate the
~  power of water!

™|

- |

18-24 inches of fast-moving
water can carry away most
large SUVs, vans and trucks.

6 inches of fast-moving
water can knock over and
carry away an adult.

12 inches of fast-moving water can
carry away a small car.




X B Severe Thunderstorm Warning
Warning e o Tornado Warning
Take Shelter Flash Flood Warning

National Oceanic and

@ Atmospheric Administration Burlington Weather Farecast Office

U.S. Department of Commerce
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NEATH S
& Watch vs Warning

\ON

Warning
-Conditions are favorable for -Severe weather is imminent or
severe weather development over ongoing
the coming hours. -Take immediate action!
WIAIER VS, WARNIINIG
Do YOU know the difference? '
You fi Watch
4 Area

(WAVICH

Keep an eye on the sky

m S torms .
or tomadoesemnfr form War ning

‘ “Polygon”

and affect your area.
Monitoring information
- Area

WARNING 17\
TAKE ACTIONI A severe ho—s @&—1 w Watch
storm or tornado is \‘ A
ACT IMMEDIATELY. GETIN, < Area

expected in your area.
GET DOWN, AND COVER UP.




Watch vs Warning

CUPCAKE!
WARNINE

“Cupcake” Ingredients Are Present “Cupcake” is imminent or already
occurring

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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| Tornado Watch # 187 - Valid from 325 PM until 1000 PM EDT

NOAA/NWS/Storm Prediction Center

Hazard
Likelihood

|_Hazard | Tomadoes | EF2+Tomadoes 65 kt+ Wind
[ Likelihood | | Low | HGRE  Low | NSSSRENN Lo

Updated

2020051571937 UTC

+ ALBuaUERQUES
°

+ CLINTON .._; o(mumgf,;::" z—g
@ e 9;;7%

+ TUCUBCART + AMARILLO
+ cfovis
LyesocH
+ ROSHELL =
e
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08 4
+
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*

By N

ABILENE

+TILE
+ SYEPHENVILLE
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- P )
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+ AUSTIN "_ )
8 Ly
B <ol
L+ SAN_ANTONIO ‘.’.’,';?-
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P 0s
+COTULLA

L
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Severe Thunderstorm Watch # 188 - Valid from 255 PM until 1000 PM CDT

NOAA/NWS/Storm Prediction Center

EF2+ Tomadoes
Likelihood [IESNETTAN Very Low

65 k¥ Wind

Updated: 20200515/2002 UTC

The main difference is whether tornado threat is moderate or low. Other hazards may be more important!

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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e Thunderstorm wind gusts> 58 mph & or:
e Hail> 1inchindiameter

Tornado Warning

e DopplerRadarindicated rotation
e Confirmed reports of a tornado

ElashiElood:Warning

e 6inchesor moreof flowing water over roadways
e Arapidrisein waterthatis a threatto life & property

Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration
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Convective Warnings - Severe, Flash Flood, & Tornado

WIND SPEED ESTIMATE DESCRIPTION Dime/Penny 0.75 inches
— 2531 Large branchemon; whistling heard in Nickel 0.88 inches
-31 mph : :
telephone wires Quarter 1.00 inches
32-38 mph Whole trees in motnqn; inconvenience felt Half Dollar 1.25 inches
__ Walking against the wind Ping Pong Ball 1,50 inches
39-54 mph Twigs bre-ak Of:] trees; wind generally Golf Ball 175 inches
|mp.e o2 progeas - Hen Egg 2.00 inches
§5-72 mph Damage to chimneys and TV antennas; o S e
pushes over shallow rooted trees
Peels surfaces off roofs; windows broken:; Baseball 2.75 inches
73-112 mph light mobile homes pushed or overturned; Tea Cup 3.00inches
moving cars pushed off road Grapefruit 4.00 inches
113-157 mph Roofs torn off houses; cars lifted off ground Softball 450 inches

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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éﬁlj’ Tiered Impact Based System

o
9

Ol
Thunderstorm
.
Damage Threat Categories
. Considerable / Destructive Tags
Wording gets stronger 9
the greater the threat EMERGENCY| \&
. ALERTS
to life. CAPABLE
Base (no tag; default) a?)i;‘r)?n(?r?er:vzr:nvivrig) 1.00 inch (U.S. quarter) NO
Also includes: Considerable 70 mph 175 inch (golfball) NO
e Tornadoes Destructive 80 mph 275 inch (baseball) YES
e Flash Floods Impact Based Severe s
e Snow Squalls Thunderstorm Warning  TeusDERSTORM DAMAGE THREAT...CONSIDERABLE |
HAIL THREAT...RADAR INDICATED
Example MAX HAIL SIZE...1.00 IN

Tag Information at the  wiND THREAT...OBSERVED
. MAX WIND GUST...70 MPH
end of the warning

@ National Oceanic and . .
v Atmospheric Administration Burlington Weather Forecast Office

U.S. Department of Commerce
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é Thunderstorm Ingredients

***3

At the minimum, thunderstorms need 3 things

Moisture Moisture E/

1

2. Atmospheric Instability Instability E:
3. Forcing mechanism (less needed in summer) ft [\
4 Wind Iv

To become severe, storms need something —-> Sy
ear
extra

0 A variety of other factors can combine to
make storms more or less organized

0 Generally, the more organized, the greater
the severe threat.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



R What is Wind Shear

* e *
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Unidirectional shear or “Speed Shear”

Ideal for producing squall lines

Directional Shear - Ideal for supercells
Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Comm:



National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce



Any Questions?

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Brief Overview of Thunderstorm Types and Hazards

Climatological period of Severe
Yearly Severe Wind/Severe Hail/Tornado Reports . .
1955-2021 Weather is the height of summer

1400

19

= Why is this so?
* More daytime heating —
= greater atmospheric instability
« Bermuda high usually allows
= = moisture from the Gulf of
Mexico advance northwards.
« While areas like Florida don’t

o
S
=)

14

Number of Severe Reports
@
8

400

e get fronts in the summer, we
. . can still get weak frontal
i )ANQARV FEBRUARY MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OC';OBER NOVEMBER DECEI\’/IBER boundaries that help Storms
Wind © Hail ®Tornado develop.

@ National Oceanic and . .
V Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce



2 In general, severe
weather occurs between
1 PM and 10 PM EDT in
the North Country

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Wind Reports (58 mph or greater) Diurnal Distribution
1955-2016
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Hour (EDT)

Burlington Weather Farecast Office




North Country Severe Weather Climatology

In general, severe
weather occurs between
1 PM and 10 PM EDT in
the North Country

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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Hail Reports [2.84 cm (1") diameter or greater]
Diurnal Distribution 1955-2016
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In general, severe
weather occurs between
1 PM and 10 PM EDT in
the North Country

National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

Number of Reports
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Tornado Reports Diurnal Distribution
1950-2016
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Time (EDT)

Burlington Weather Farecast Office



3 Noticeable
concentrations of
reports around

d Burlington, VT
d Middlebury, VT
-Rutland, VT

Q Also note clusters along
road networks

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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D LeSS nOticeable Severe Wind Occurrences 1955-2016
association between . ~—
wind reports and
population

3 Large cluster still
around Burlington area

Legend

wind reports

d More wind reports over
St. Lawrence valley 01020 4DMies
compared to hail

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



3 No noticeable correlation
between population and
tornado reports

3 More terrain influenced

d Wasula et al. (2002)
noted N-S oriented river
valleys important in
veering profiles during
tornado occurrences

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

0 10 20 40 Miles
T I

Legend

Tornado reports

Burlington Weather Farecast Office
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v@ Radar Reflectivity
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> Displays energy
reflected back to
the radar

gy on o2 e s + > Shows location and
;_.fff%féfu v X, Jrockesrcs PG e movement of rain,
ke snow, hail, etc.

LONDDN

Fe k-1 2=+ » Radar energy can
A - also reflect back off
& birds, insects, and

ﬁw & ground targets

National Oceanic and . .
Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce



Cumulus Stage (3-5 mile height)

Equilibrium level

{ 40.000 ft. )
30,000 ft.

ff' 'm'

IIJ

s,

National Oceanic and
Atmospheric Administration
U.S. Department of Commerce
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Dissipating Stage (5-7 mile height)
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Downdraft overtakes the
convective updratft.

Causes the storm to dissipate,
usually within an hour.

Sometimes, the downdraft
wind is strong enough to do
minor damage.

Look for an overshooting top
above the anvil — indicates
more vigorous updraft and
likelihood for damaging winds.

Burlington Weather Farecast Office






& What is Thunder

* e *
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The sound of air expanding as
lightning bolt heats the air
around it. After the flash, the
air cools and quickly
contracts. Hence the name
thunder “clap”.

Usually the distance you can
hear thunder is about 10
miles from the strike.

The world’s longest
observed strike is 477
miles!

So when “thunder roars, go
indoors”!

NOAA

https://www.noaa.gov/stories/worlds-longest-lightning-flash-on-record-captured-by-noaa-satellites

Burlington Weather Farecast Office

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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: I Beoiy .‘; ! / L B BazePaﬂectwltnySDeg July 0301 L‘ITC
A storm’s structure on radar gives us a general clue of what it’s capable of.

Credit: NOAA Photo Library — Ralph Kresge

@ National Oceanic and . .
Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce
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SINKING
COLD AIR

THUNDERSTORM DOWNBURST

National Oceanic and . .
Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce




National Oceanic and . .
Atmospheric Administration Burllng’ron Weather Forecast Office

U.S. Department of Commerce




& Straight-Line Winds

Squall Line (Jargon term Quasi Linear Convective System: QLCS) - Group of thunderstorms that are often accompanied
by high winds and heavy rain, occasionally with tornadoes (along breaks). Can be hundreds of miles long. Fast
winds can be enhanced by convection and create powerful winds behind the front.

@ National Oceanic and . .
Atmospheric Administration Burllng’ron Weather Forecast Office

U.S. Department of Commerce



One derecho -
every 4'years : R o

O

One derecho ’b
every 2 years Q

4 derechos One derech"o /
every 3 years every yead

120 N
D

Derechb Climatology )

Base Reflectivity  05Deg  July 0901 UTC

July 14-15, 1995
“The Ontario/Adirondacks Derecho”

When winds are sufficiently strong (handful of hurricane force gusts) and extensive, then the event qualifies as a
“derecho”.
National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



MIDNIGHT

k I EDT 20M
EDT
_‘4¢ " *, QC
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MI

July 14-15, 1995
“The Ontario/Adirondacks Derecho”

When winds are sufficiently strong (handful of hurricane force gusts) and extensive, then the event qualifies as a
“derecho”.
National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



 Hail is more likely when
updrafts are strong and the
freezing level is low in the
atmosphere.

 Hail is more likely when your
updraft and downdraft are

separate.

e srone | o Hail is more likely if the

\) storm has been around a long

Hail too heavy for
the updraft to hold
begins to fall to the
ground

Hail
circulates
and grows.

Downdraft

time.

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce
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@ Hail on Radar
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KBOX Radar 3.1Z Valid At 0039Z: Near Worcester, MA e Hail scatters the radar
R —— beam qulte dlfferently

from rain.

* Most commonly you’ll
see a “three body
scatter spike” — or
simply hail spike —
when dealing with
large hail.

Paibary

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce



National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Sublett

Riceville
<4

Van Lear

Named “Supercell” when they display
strong mid-level rotation.

Has a longer life-cycle (separation of
updraft + downdraft from wind
shear)

Also capable of dropping very large
hail up to 2-4 inches in diameter
(Look for blues/green colors within
clouds).

Can last 20-60 minutes but can also
persist longer in a favorable

environment.

About 1 out of 5 produce tornadoes.

Burlington Weather Farecast Office
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@ Supercells
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Q Named “Supercell” when they display
strong mid-level rotation.

O Has a longer life-cycle (separation of
updraft + downdraft from wind
shear)

 Also capable of dropping very large
hail up to 2-4 inches in diameter
(Look for blues/green colors within
clouds).

0 Can last 20-60 minutes but can also
persist longer in a favorable
environment.

May 2022 - Spotter Jon O’Connor in Williston
d  About 1 out of 5 produce tornadoes.

National Oceanic and

@ Atmospheric Administration BurIingTon Weather Forecast Office

U.S. Department of Commerce
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& Wall Cloud
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shelf cloud

cloud base striations

SCHEMATIC DIAGRAM OF THUNDERSTORM

It will usually be rain free, where downdraft and intense updraft meet and interact,

which helps give it the iconic hook on radar. Look for entire wall cloud to rotate.
Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Comm:



Shelf Cloud vs Wall Clouds

Wall Clouds rotate —
precursor t
Isolated lowering of

Photo courtesy of Wall cloud near Cheyenne, WY.
https://www.weather.gov/Imk/shelfcloudvers Photo courtesy of NWS Meteorologist
usawallcloud Christina Speciale.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce



Shelf/Roll Cloud

] \\\xrzl doue

warm inflow
Cold downdraft \,\ e

Gust front—"

Often, squalls are accompanied by shelf or roll clouds. When you see these, you are
likely in for very heavy rain and damaging winds.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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Radar and IR Satellite image of Ike before landfall

National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

Dense Cirrus Overcast

a

Concentrated areas of thunderstorms over warm
ocean waters results in falling pressures, that in the
right environment becomes an organized,
convectively driven area of low pressure (hurricane
- see image to the left).

When over land, greater friction and lack of warm,
ocean waters causes these systems to quickly decay.
Warm rain processes (small drops, but numerous in
count) results in high rainfall rates, especially if the
system is moving slowly or quite large.

Can cause isolated tornadoes

Often causes wind damage and storm surge
(coastline only)

Burlington Weather Farecast Office



Any Questions?

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Let’s Talk About Tornadoes

e Tornado: A violently Funnel Cloud Tornado
rotating column of
air in contact with

the ground

e Rare, 1 every 2 years
in Burlington’s area

Visible

sl : ’ » s (g f 57, X
Lriie (4 2 : ks e 1.

Not Touching the Ground In Contact with the Ground

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office
U.S. Department of Commerce



Let’s Talk About Tornadoes

e Tornado: A violently
rotating column of
air in contact with

the ground

e Rare, 1 every 2 years
in Burlington’s area

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce



\0"41

@ Tornado look alikes

***3
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e Scud/Convective Debris

o Askisit attached to the cloud? Are you
mistaking a rain shaft for a cloud?

o Isit moving up into the cloud (funnels
descend) or is it rotating?

» If asking us to evaluate, these questions
are hard to answer without video or
time of occurrence (helps us match to
what we see on radar).

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce
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& Tornado look alikes

***3

e Scud/Convective Debris

o Askis it attached to the cloud? Are you
mistaking a rain shaft for a cloud?

o Isit moving up into the cloud (funnels
descend) or is it rotating?

o If asking us to evaluate, these questions
are hard to answer without video or
time of occurrence (helps us match to
what we see on radar).

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce



- Weak Tornadoes

(EFo and EF1)

* 80% of all tornadoes

* Less than 5% of tornado
deaths

* Lifetime: 1 - 15 minutes

* Path: Up to 3 miles

* Wind speed: 65 - 109 mph

* Most North Country
tornadoes

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce



Strong Tornadoes

(EF2 and EF3)

* 19% of all tornadoes
* Less than 30% of tornado

deaths
* Lifetime: 20 minutes or

longer
* Path: 15+ miles

* Wind speed: 110 - 167
mph

Burlington Weather Farecast Office

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce



Violent Tornadoes

e 1% of all tornadoes
e 70% of tornado deaths

o Lifetime: One hour or
longer

o Path: 50+ miles

e Wind speed: 168 -234
mph

National Oceanic and . .
@ Atmospheric Administration Burllng‘ron Weather Forecast Office
U.S. Department of Commerce
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éj’ What causes flooding to take place?
River in Balance

o
9

Yoy r
Several factors affect how easily water comes N
Tributaries [ Infiltration
in and moves out with common regions of ’ 1 "
Rain == | Streamflow |

common characteristics grouped into basins

When flooding occurs, the input into the river
is greater than water flowing out

This can be gradual (flooding)
Or this can be rapid (flash flooding)

Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Com



@ Flood vs Flash Flood

The key difference is whether waters rise quickly (FLASH FLOOD) or do waters rise gradually

<\0Ng,
LS
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* S Kk

(FLOOD)?
Flash Floods are most often caused from excessive rain in a short window of time (< 6 hrs)

Flash Floods can readily transition into areal or river floods if water remains in place

- Floods arise from many gradual contributions to river rises.

7~ VERMONT

Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Comm:


http://www.youtube.com/watch?v=TrgqkZRNQ0U
https://docs.google.com/file/d/1zugr096iEAo-7gzZ9vCH3CZwZVBgj-Tr/preview

e Spring snowmelt saturates soils and produces

run-off into rivers and tributaries
o  Causes river levels to rise which may produce ice
jams on ice covered rivers
m  Water has difficulty efficiently moving due to
jam
e In fall, vegetation goes into dormancy and
vegetation collects less water
o  Leads to greater runoff
e Atmospheric pattern can produce strong, moisture
laden storms
o  September and October, non-tropical cyclones
(October 2017 storm/1927 Flood) or recurving
tropical cyclones (Floyd/Irene)
e During the summer, training thunderstorms -

tends to be more localized

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

Number of Events

BTV Flash Floods by Month {(1975-2005)

Burlington Weather Farecast Office
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@ Safety Message!
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- Don’t underestimate the
power of running water

- You may not see the road
below flood waters or what’s
in the water (more of an issue
down South)!

. Nearly two-thirds of
flood-related deaths are from
driving into floodwaters

. Turn around, don’t drown

@ National Oceanic and . .
v Atmospheric Administration Burlington Weather Forecast Office

U.S. Department of Commerce



84

< Channeled flow 0 Wlnds accelerate through the Champlam VaIIey -
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Forecasting Winds for Lake Champlain

 Channeled flow

= \Winds tend to blow
north/south due to
valley topography

= \Winds become \
channeled and
stronger in-the valley
than surrounding
areas
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Wmds becoﬁ?

channeled and

stronger in-the valley

than surrounding
“Tareas




Seasonal Temperature and Stability Profiles Near Large

Bodies of Water

Season Relative Sea Relative Air Boundary
Surface Temperature Layer Stability
Temperature

Winter Cool Cold

Spring Cold Cool
(Weak Winds)

Summer Cool Warm Stable
(Weak Winds)




Colchester Reef Wind Frequency >= 25 kts

Summer Fall Winter

g

FREQUINCY

iy s

= 00 —
\ / \ P
S \ AP ~—
= - e ’
= N .U._V AOG b ocr NOV oec ith) res MAR AFR MAY N

e 2000 e 2] w2012 —2013 P U]

0s 018 w7 218 J01S —rieci



Any Questions?

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Funnel Clouds and Wall Clouds
Tornado or Waterspout

Heavy Rain (> 1 inch per hour)
Hail

Damaging Winds

Flooding

Weather Related Injuries or
Deaths

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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é Vermont Record Hail Westford, VT July 16, 2009
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3.25” diameter

* Measure hailstone from tip-to-tip
» And do it fast! That hail is
melting.

» And if you get record hail, make
sure to back it up with a photo.

Took place in one of our employee’s own backyard!
Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration
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& Reporting Methods
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QO By Phone (1-800-863-4279) - unlisted

By Social Media (FB/Twitter)

a
By Amateur Radio (WX1BTV - 145.110 MHz Whiteface Repeater)

d
Q By our storm report page (https://www.weather.gov/btv/ StOI‘mI‘eDOI‘t)

0 BymPING (https://mping.ou.edu/static/mping/access.html) - access via iPhone or

Google Store - and select your weather observation.

Q Share with us your photos!

Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Com


https://www.facebook.com/NWS/
https://www.twitter.com/NWSBurlington
https://www.weather.gov/btv/stormreport
https://mping.ou.edu/static/mping/access.html

COOP vs CoCoRaHS vs Skywarn

The Cooperative Observer Network

Community Collaborative Rain, Hail,

(COOoP)

and Snow Network

Skywarn Spotter Network

Who: Dedicated volunteers or
contractors able to report daily

What: Provide long-running daily
climate reports, managing station
records, equipment requirements

How often: Daily

Where: Siting is critical

Who: Community volunteers eager to
report weather

What: Focus on rain, snow, and hail
with specific gauge equipment
How often: Daily

Where: Siting is important

SHYWARN

WEATHER.GOV:

Who: Volunteer network trained by
the NWS

What: Focus on severe weather
spotting, but also measuring other
weather phenomena

How often: As often as desired

Where: Wherever you are

For more info, contact marlon.verasamy@noaa.gov, seth.kutikoff@noaa.gov, robert.d.haynes@noaa.gov, or scott.whittier@noaa.gov



https://www.facebook.com/NWS/
https://www.twitter.com/NWSBurlington
https://www.weather.gov/btv/stormreport
https://mping.ou.edu/static/mping/access.html

oet alerts

Getting a warmng could save
b YOUR LIFE

NOAA Weather Radio

wireless emergency
alerts - WEA ﬁ

Alerts through your phone (WEA)
weather apps

TV Broadcasts/Media Outlets

from your
family and friends
Use your mobile device
to get timely
weather warnings

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce



::{; @ie% mPING

Submit reports with the tap of your finger!

Use the mPING App to record the weather at your location

Download the free app

Tell us when precipitation begins, changes, or ends where you're at!
Support research as a citizen scientist - report as often as you would like
Below is how to report freezing rain

Step 1: Select Step 2: Select “Ra Step 3: Choose Step 4: Select
“Report Type”™ and/or Snow” what’s falling “Submit Report”
o

https://mping.ou.edu

oo ® (max  Awernem Lot — =
Report Type Oetestions. = - Report Type Ovtitions \‘\Zg‘ 7
I Select Report Type | e I i) I i Freezing Rain S
Current Location I SO I DDs) Current Location
it Froezing Drizzie
| *
Wind Damage e Pellots/Sioet
Torneso Snow andior Graupel
’
° osd Msed Rain 30d Soow ° Download on the «
Reduced Visbiity Mand Freezing Rain and ice Pelets
o Momd Rain and ice Pellets L]
aion GET IT ON
Submit Report Submit Report r Google play 5
X/ sass  ViewReports X7 dass  ViewReports

E L i
National Weather Service mb\ ggg Follow Us: f W '»
Bur 9‘ W Zjﬁ . www.weather.gov/btv

NOAR ational Oceanic and
A

e
o
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Q  Areliable Skywarn Spotter provides ground truth and potentially life-saving
information (downed trees or lines/funnel clouds/heavy rain/wind damage)

d Storms come in various flavors. The more organized, the more likely severe
impacts will occur

« Wall clouds, shelf clouds, overshooting tops
« Lines or bow echoes on radar

Severe weather in the North Country is most common in June, July, and August.
Your safety should come first. Never put yourself in harms way to provide us info.
Be as specific as possible! We may not be as familiar with your roads/cities.
Referencing nearby intersections, landmarks, or even your latitude/longitude will
help us pinpoint where active weather is occurring.

OO0

@ National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

Burlington Weather Farecast Office



Thanks for your attendance!

Robert Haynes — robert.d.haynes@noaa.gov
Rodney Chai - rodney.chai@noaa.gov

If you are interested in becoming a Spotter — email me or call our office to inform us that you
have completed the course. You will be given our unlisted Spotter Number.

Please provide a: Name, Address (or lat/lon), Phone Number

Web: Facebook:
K http://www.weather.gov/btv/stormreport https://www.facebook.com/NWSBurlington
Toll-Free Spotter Line Twitter:
‘?’ 1-800-863-4279 https://twitter.com/NWSBurlington
@ E-mail: Y T h‘ YouTube:
w’/ nws.er.btv.operations@noaa.gov OURLY _ https://www.youtube.com/NWSBurlington

@ National Oceanic and . .
V Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce


mailto:robert.d.haynes@noaa.gov
mailto:rodney.chai@noaa.gov
http://www.weather.gov/btv/stormreport
mailto:gyx.skywarn@noaa.gov
https://www.facebook.com/NWSBurlington
https://twitter.com/NWSBurlington
https://www.youtube.com/NWSBurlington

