National Weather Service
Burlington
Weather Forecast Office

Virtual Skywarn Presentation - Fall 2023

Robert Haynes - NWS Burlington

National Oceanic and

@ LI)-gr::::jmpe:(:frci:r:"nl::zleministration PhOtO: Burlington Alrport from JeSSica NeiIeS Burllng’ron Weather Forecast Office



Presentation Layout

a What is Skywarn? What does it mean for us?

a Overview of the National Weather Service in Burlington
a Winter Hazards and Safety

a Winter Weather and Winter Storms
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& Why do we need Spotters?

Ol The United States is the most severe weather prone country in the world
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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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What is Skywarn?

A nearly 60 year old program that trains people to recognize
and report severe/hazardous weather to help meteorologists
make life-saving decisions
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v We use all kinds of methods to make weather observations.
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But they all have limitations
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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 Vision

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

. eather Forecast Office *‘w”",
NWS Burlington CWA m/ington, Vermont @
\

<\ONg,

QV'
LS

%o

Northern New York and Central/Northern Vermont

o We service all of
Vermont, except
Bennington and . e
Windham Al NWS Burlingtpn

Counties, and the

Franklin Orleans

Grand Sl

Essex
Addison
} Orange

NWS... o
4 northernmost Buffalo ool

counties of New A T LY
. Vil tom | i ~ “NWS Gray
York. NWE Mlbary L™ e b 8 1

__Schenectady\_\

Windsor

Rensselaer /

e Abany Berkshire Franklin 3 voedter Middiesex

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



\0"41
14131

<
&
>,

9

@ Where Do We Service?
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Staffing

In addition to meteorologists, we have:

Senior Service Hydrologist
Information Technology Officer
Electronic Technicians
Administrative Assistant
Observation Program Leader
Electronic Systems Analyst
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& What do we do?

***3

Some of our Duties

*Watch/Warning/Advisory S
*Public Forecasts [
*Aviation

*Hydrology

*Fire Weather Forecasts
*Marine Forecasts
-Data Management
*Climate Services
*Upper Air

*Hazmat Support
*Systems Management
*Research and Training
*Qutreach
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VT Heat Vulnerability Index

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:
7. % adults with diabetes
8. % adults with asthma
9. % adults with hypertension
10. % adults who are obese
11. % adults in fair or poor health
12. All-cause mortality, warm season deaths
Environmental Characteristics:
13. Housing units per square mile
14. % covered with Impervious surface
15. % covered by forest canopy
Climate Characteristics:
16. Average number of days per year 87° F or hotter
Observed Heat Iliness:
17. Heat-related emergency department visits
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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 64.9%

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

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Commerce

Burlington Weather Farecast Office



Planetary and Hemispheric

Synoptic

Scales of the Forecast Funnel

Meso-scale <

N

Meso - (1

Meso - [3

Meso v /Local
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wildfires. Impractical

Seasons, monsoons,
“Polar Vortex”.

Realm of weather patterns
- High and Low pressure.

Hurricanes, Derecho
events, Fronts.

Scale of individual thunderstorms or

to forecast exact

detail a week in advance.

©The COMET Program

Burlington Weather Farecast Office



What Exactly Is Weather?

Day-to-Day Long term — (20-40 years)
Fronts and High/Low Pressure  Planetary Circulations
Cold Snap/Heat Wave Frequency, “Return intervals”

Climate is the baseline or “normal”, and weather describes the day to day
conditions.

United States map of Kdppen climate classification

Climate zones can be tightly
packed. For instance, the Big
Island of Hawaii has 11 climate
Zones.

Images: NOAA Scijinks



a The Sun - How much and
land surface it hits

a2 Mountains, valleys,
oceans, trees, sand

a Chemistry (heat exchange
In evaporation or
absorption, like with
Greenhouse gases)

National Oceanic and
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Earth at Winter Solstice ( ~Pec. Z1 )
North Pole dark
At high latitudes, Sun’s rays all day on Pee. Z1

I hit Earth at an angle

- 45° N latitode
E Near equator, Sun’s >
: rays hit nearly
3 straight on. )‘_ \ R

] 45" S latitode

' South Pole light  50°  atnt

all day on Pec. Z1

Image: NOAA Scijinks
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Maximum 1-Year Mean Avg Temperature
urlington Area, VT (ThreadEXx)

Adeccendinag
L descendaing

Trend of Summer

Mean Maximum Temperatures

# Days 2 85°

Number of Days

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

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

7oom

To 2021

Rank ] Value Ending Date Missing Days

50.0 2012-12-31 0
2 49.5 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 48.7 2022-12-31 0
7 48.4 1998-12-31 0
8 4822 2006-12-31 0
9 481 2018-12-31 0

48.1 1898-12-31 1

48.1 2010-12:31 0

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.

1950 1964 1972 198 201 2020
Rank | Year Number of Days Max Temperature >= 85
— (4 (2020 49
—_— - [2018 49
3 |1999] 46
— 4 |2016 45 6 of the Top 10
5 |1959 43 have occurred in
6 [1995] 42 the last 10 years
- |1975 42
> & 2015 % and 8 out of 10
9 (1955 40 since 1995
—Pp 10 2021 37
| - 2012 37
- |2005] 37

Burlington Weather Farecast Office




& Our Global Circulations
Polar jet stream
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Zooming into a Continental US View

'WINTER

ions Online Project , ‘
‘1.% CANADA
\ S

« Changes in solar heating between seasons affects the jet stream
and how strong fronts are.
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Observing Local Weather: Radar

Radar Scanning Patiern

TS
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http://www.youtube.com/watch?v=Yrq2TVdM8HI

Observing Local Weather: Satellites

Satellites are probably the single most important technological advancement to
our understanding of weather and observing Earth’s climate.

Detecting Fires and Smoke Measuring Earth’s Temperature Monitoring Hurricanes

NOAA-20 VIIRS Global Daytime LST (Daily Composit ul 21, 2021

)
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Usually near airports
Interconnected equipment
in open areas

Made to match standards
set by the World
Meteorological

Organization

Burlington Weather Farecast Office
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Forecasts after 4 days use low resolution models.

We know some of the details, but other things are
hard to distinguish.

We can sort through different models and where
they agree or disagree to get a better idea, and use
consensus to tell if something is unlikely to be the
real deal.

And then, when we get within 48 hours or so, we
have much more reliable higher resolution, but that
sometimes means we have to closely look at
minute details!

National Oceanic and

Atmospheric Administration
U.S. Department of Commerce
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Forecasts after 4 days use low resolution models.

We know some of the details, but other things are
hard to distinguish.

We can sort through different models and where
they agree or disagree to get a better idea, and use
consensus to tell if something is unlikely to be the
real deal.

And then, when we get within 48 hours or so, we
have much more reliable higher resolution, but that
sometimes means we have to closely look at
minute details!
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What would forecast for a High Temperature?

 |f each letter is a forecast model, which would be most reasonable to
use?

Forecast High Temperatures

A B CDE F G H
g | e —
40° 45° 50°

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
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This box and
whisker shows
potential
snowfall
amounts.

What do you
notice?

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Plattsburgh

Ticonderoga

Malone

Massena

Potsdam

Middlebury

St. Johnsbury

Burlington

Island Pond

St. Albans -

Stowe

Randolph

Newport

Rutland

Barre

springfield

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

Legend W Expected Storm Total
Likely to Unlikely to
aher Mostikely Range - - - - 53
t———amf R B
o———— -l_- | e
p——— ———— Chance of Seeing More Snow Than
|——E——| >=0.1" >=1" >=2" >=4"[>=6" >=8"]>=12" >=18"
92% 86% 77% 60%| 45% 31% 13% 2%
e =3 100% 100% 99% 90%] 73% 58%| 31% 9%
97% 93% 84% 62%| 41% 24% 6% 0%
o= oo nf
1 Iy 90% 80% 65% 37%|17% 6% 0% 0%
[ b ——— 98% 94% 85% 59%| 35% 18% 3% 0%
100% 100% 99% 92%[| 74% 54% 23% 3%
- ———1 | e | 100% 99% 96% 73%) 45% 23% 3% 0%
97% 91% 81% 62%| 45% 30% 11% 2%
|=——u = ——-i 100% 99% 94% 69%[) 40% 19% 2% 0%
92% 85% 75% 54%[ 36% 21% 6% 0%
F———- | 100% 99% 97% 82% % 39% 11% 19
100% 100% 100% 97% 64% 29% 4%
e e e 99% 95% 86% 59% 4% 16% 2% 0%
100% 100% 100% 97%] 87% 69% 36% 7%
i F====4 100% 100% 99% 90%]67% 43%| 11% 0%
PR T 100% 100% 100% 97%] 85% 70% 42% 14%
——— R
(I ==t
- — -t
2 4 6 8 10 12 14 16 18 20 22 24
Snowfall Amount [inches] O
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NEATH S

& Mar 14 2023 - A Good Showcase in Probability

Y @ us :atlonal Weather Service Burlington VT @

‘\ON

There is a moderate degree of uncertainty with the track of the next storm, expected to bring

Social science research has shown that most - ou euieree bonde stereon o iedresioy 1 su i spread o potentelsnow
partners and the public are receptive to

o e ) ) L Percent Chance of 6" Snow or More W°§‘S?’|f§’§€3§?‘\’)‘f
probabilistic information, especially in winter Valid 2PMMon Mar 13,2023 through 8 AM Wed Mar 15, 2023 EDT e 12,2023 524 AHEDT @
weather situations. - _' :

p / :‘.’ o Malone 63A’£

Using probability of exceedance, 90th
percentile (reasonable worst case scenario)
have shown to be particularly useful for core
partners’ operations.
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It also helps the public understand inherent < a -
uncertainty around forecast amounts. 3 fat (7% s
P 1 96% 92%
User can determine if they’re willing to risk a R e
50% chance of exceeding snowfall amounts. > Nwsauringin

O-.-A 78 5 comments 49 shares
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The Technology is Still Growing

Al and Machine Learning
will become a part of the
weather forecasts of
tomorrow.

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

4

RYNCAR
Thu 12 Jan 2023
HRRR Initialization

Probabilistic Forecast

00 UTC HRRR Neural Network Convective Hazard Forecast
Max Day 1 (12z-12Z) probability of any severe hazard within 40 km

Spatial Neighborhood
120 km

Hazard

Any Severe

Hail > 1" ®

27 N
CING@ZZ 2277£ 141816 25
39 352712141876
) 25%;%6%%«33%431 23 29 3} 2§ %231843
S 929384039 @@T}g\‘%%@
2 wé 18 19@@43@ 2
15 zo@Ao6 $
s e OB0aun 2
1127 36 @6DBBBZ T
DDRBBOBL @\f :
533 3 40360 BDC
@ 0HDBVVD
1221 272525232411 4

Hail > 2"

Wind > 50 kts

Wind > 65 kts

:r'f\éu 1933@
25172641

Tornado
Max Prob Hazard

Max Prob Timing

Day 1 Max Prob
Day 2 Max Prob
Day 1 SPC Outlook
Day 2 SPC Outlook
Storm Objects

Storm Reports
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NWS Warnings

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Al detected chances for severe weather
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Al and Machine Learning 'S S
will become a part of the f;"’ -
weather forecasts of e
tomorrow. w

{ : H !
They can use model data S
and look back to the past ., -

to forecast the chances for

SPC Stbrm Reports for 01/ 2/23

N
‘ ? Map updated at 21402 on 01:’28!23
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Overview: Skywarn, the NWS, Forecasting

- Skywarn is made up of volunteers trained by the NWS

- The National Weather Service aims to protect life and property,
and uses Skywarn to help fill in gaps in radar, satellite, and
modeling with ground truth.

- Forecasting starts from a broad scale to establish context —
Weather and its impacts are a small piece.

- We reviewed how forecasts are made and how the technology is
expanding.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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Check your home heating system & make sure it is working properly.
Make sure you have a good supply of heating fuel.

Have your chimney swept clear of soot.

Purchase a bag of rock salt for slippery/icy sidewalks and walkways.

If you use a snow blower, fill up your snowblower with gas.

Replace any snow shovels if they show signs of significant wear and tear.

/ All Hazards
Have an extra stock of non-perishable food and bottled water, extra medicine, el
battery operated radios, flashlights, and extra warm blankets. mm

/
National Oceanic and

@ Atmospheric Administration Burlington Weather Farecast Office

U.S. Department of Commerce



Injuries Due to Ice and
Snow:

« About 70% result from
vehicle accidents.

« About 25% occur in people
caught out in a storm.

Winter Driving
Hazards

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Keep a winter storm kit in your
car in case you get stranded.

Recommended supplies include:

Injuries Due To Ice and Snow:

About 70% result from vehicle accidents.

About 25% occur in people caught out in
a storm.

U.S. Department of Commerce

@ National Oceanic and
V Atmospheric Administration

Windshield
Scraper

7

Flashlight

Blankets
/ Extra
Coats

Bag of
Sand

Jumper
Cables

Non-Perishable
Foods

Tire Chains

7~~~ Snow or ice totals can vary
( ) greatly over short distances

y 4

\%:34,7 A heavy snow band may form, dropping more
snow in one location while significantly less
snow falls just a few miles away.

New York City 9.8

« Winter forecasts can
)\ change frequently
4/ Forecasts may change as new model

data becomes available. Always check
weather.gov for the latest information.

v Focus more on the
) winter storm’s impacts _Z@\

Don't focus too much on exact numbers,
and consider the full range of possibilities.

Know your winter
weather terminology

N ;," If a Watch is issued, get prepared for
- hazardous weather. If a Warning or
. Advisory Advisory is issued, take action - hazardous
weather is occurring or will occur soon.

=, Rely on adependable

7\

‘ ) source for weather info
\’i\Q\ (//’/ Choose your information sources wisely,
e and follow a name or organization you

know and trust.

er
@’ For more information on winter weather safety, visit:
S weather.gov/winter

Burlington Weather Farecast Office



BTV Winter Weather Forecasts

Current Hazards Current Conditions Radar Forecasts Rivers and Lakes Climate and Past Weather Local Programs

Probabilistic Snowfall Forecasts istic Ice

| 6-hr Snowfall Forecasts  Wind Chill Forecasts ‘

Weather Type Forecasts Daily Maps Local Clii

Other Snow/Ice Information  Long-Range Forecast

Ice Accumulation Potential
Experimental - Leave feedback
10/18/2020 0800AM to 10/21/2020 0800AM
High End Amount
1in10 Chanoe (10%) of ngher Ice
Expected Ice Accumulation - Official NWS Forecast B =

Expxt-d Ice Accumulation - Official NWS chnn
; 10/18/2020 08:00 AM - 10/21/2020 08:00 AM

What's this?

Low End Amount
9in 10 Chanoe (90%) of ngher Ice

Fonow us: E1W 0D

oo et X,

"/ 5“: National Weather Service
S suriington, vT

N -

What's this?

What's this?

Burlington, VT
Weather.gov > Burlington. VT > BTV Winter Weather Forecasts Weather Forecast Office

Find winter forecasts at
www.weather.gov/btv/winter.

Click through the tabs for
snow, ice, wind chill, and
other winter related
information!

+ ¥ » NWSBurlington weather.gov/btv



Current conditions at

Barre / Montpelier, Knapp State Airport (KMPV)

Lat: 442°N Lon: 72 11858

Any headlines will appear above “Current Conditions” ‘

Humidity 57%
Wind Speed Caim
Barometer 2994 in (1013.8 mbd
Dewpoint 53'F (12°C)
Visibility 10.00 mi
Last update 11 Jun 1051 am EDT

More Information:
L 2 "

Extended Forecast for
Barre / Montpelier, Knapp State Airport VT

‘ Watch, warnings, advisories will be boxed below. ‘

Mostly Sunny

Tonight Monday Monday Tuesday Tuesday
Night Night
20% 30% — 80% 80% — 50% 0%

Mostly Cloudy Slight Chance Chance Rain then Chance
then Stight Showers then Showers then Chance Showers

Chance Slight Chance Rain Showers

Showers T-storms

ow: 56 °F High: 78 °F High: 68 °F Low

Detailed Forecast

Today

Tonight

Monday

Monday Night

Tuesday

Tuesday Night

Wednesday

Wednesday Night

Thursday

Mostly sunny, with 3 high near 75, Calm wind becoming northwest around 5 mph in the aflemoon

Asight chance of showers between 1am and 2am. Mostly cloudy, with a low around 56. Light and vaniable wind
Chance of precipitation is 20%

A sight chance of showers before noon. then 3 slight chance of showers and thunderstorms between noon and Tpm
Mostly cloudy, with 3 high near 78. Southeast wind 6 o 11 mph, vith gusts as high 3 22 mph. Chance of precipation
s 20%

Achance of showers between midnight and 3am, then rain after 3am. Low around 58. Southeast wind around 8 mph
Chance of precipitation is 80%. New precipitation amounts between a quarter and half of an inch possible.

Rain, mainly before 11am, then a chance of showers after 11am. High near 63. Southeast wind around 6 mph
becoming ight and variable in the moming. Chance of precipitation is 80%. New precipitation amounts between 3
quarter and half of an inch possible

A 30 percent chance of showers before 2am. Partty cloudy, with a low around 52 Light south wind. New precipitation
amounts of less than a tenth of an inch possible

Showers, mainly after 2pm. High near 71 Light southeast wind becoming south § 1o 10 mph in the moming. Chance
of precipitation is 90%

Showers, mainly before 2am. Low round 52. Light southeast wind. Chance of precipitation is 80%

A 50 percent chance of showers. Partly sunny, with 3 high near 68, Calm wind becoming west around 6 mph in the

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Average Annual Snowfall
(1991 - 2020 Normals) Coldest Normals High Temperature Low Temperature
4@ Burlington, VT Upper 20s Lower 10s

Montpelier, VT Mid 20s Mid single digits
St. Johnsbury, VT | Mid 20s Mid single digits
Plattsburgh, NY Upper 20s Near 10
Saranac Lake, NY Mid 20s Near 0
Massena, NY Mid 20s Mid Single Digits

In Inches

e W s | e Mi
e o 5 Mid to upper 20s are common at the peak

- e ; of the winter (late December/early
January.
* Most will see single digits on average.

* ~50-100" in the valleys, 100" or more in
high terrain.

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

U.S. Department of Commerce



Days with 0.1 Inches of Snow or Greater per Month
Burlington, VT
(1990-2020)

(solid bar - median seasonal value; boxes 25th - 75th percentile; whiskers 10th/90th

percentile; x - Extreme Monthly Snow Days)

x 22 (1995) x 22 (1978)

x 18 (2010)
x 17 (1972)

« 14 (1976)

Number of Days

x 9 (1996

X 4(1925)

1
—
ol

F

October

November January February

» January sees the most “snow days”
+ At the extremes, we see 22 out of 30-31 days in

the month with snow and as little at 5 to 6 days in a

month.

Days with 6 inches of Snow or Greater per year (Winter Storm Warning criteria)
BTV WFO Area - Vermont (1990-2020)
(solid bar - median seasonal value; boxes 25th - 75th percentile; whiskers 10th/90th
percentile)
(x - Extreme Yearly Value)

X 13 (1900-1901) X 13(70:71)

G70-71)
X 9(3839) X 9(51'52) X 8('7&'79) 8 (10
x 8(16417) ; %
« T(10:11) X 7(93-94) X 7(1718)
5 5(9}94) x6(0&09) X 6(75- 7s 6

IILDMITLINLL

IslandPomi Newport, VT Enosburg was\aurke Scthem Wansﬁelcl Bumnglon St Rutiand, VT Cavendsh Cmnenden Gilman, VT Rnchesler
Jahnsbury mecln VT

Usually at least 2 or 3 days with above 6” of snow
occurs each season.

More active years generally see 4 or 5 days with
days with more than 6” of snow.



https://www.weather.gov/btv/climoSnowfall

New England is
prone to freezing
rain more than any
other part of the
country.

= o
L_Jse
= e
B 9-12

B 12-15
B 1518
18-21
Annual average number of hours with freezing rain based on data from 1932-2001. From Changnon, 2004. | | 21-24

g Atmospheric Administration Burlington Weather Forecast Office

U.S. Department of Commerce




North Country Climatology — Monthly Frequency

Preliminary Data - Number of Occurrences of FZRA reported
by ASOS across the North Country each Month during the
Cold Season (Oct 2005 - April 2015)
1400
- & 1171
1000 ’ |
500 ngso
600
G @345
200 g a
0 13 ’ : ' ; |
Oct Nov Dec Jan Feb Mar April

g Atmospheric Administration BUT“I’IgTOI’I Weather Forecast Office

U.S. Department of Commerce
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Freeze-Up Ice Jams

* Occurs early in the season
following the first cold snap

* Especially if daily average
temperatures will be under 0 °F
several days.

Break-Up Ice Jams

* River rises greater than current
ice thickness

* 12 hours of thawing, with at least
6 hours over 40 °F

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

Burlington Weather Farecast Office



Northern New
York through
the St.
Lawrence
Valley is not as
ice jam prone
as Vermont, but
still happens
from time to
time.

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce
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Brief Overview of Thunderstorm Types and Hazards

Yearly Severe Wind/Severe Hail/Tornado Reports

1955-2021

1400

19

1200

1000

16

10
600

Number of Severe Reports

400

14

1
0 0 S
0

2 1

0

JANUARY FEBRUARY MARCH APRIL MAY JUNE JuLy

Wind © Hail ®Tornado

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

AUGUST SEPTEMBER OCTOBER NOVEMBER

DECEMBER

Climatological period of Severe
Weather is the height of summer

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
get fronts in the summer, we
can still get weak frontal
boundaries that help storms
develop.

Burlington Weather Farecast Office



Total Number of Wind Events by Month

9

30

20

10

Gusty Winds Are Common in Fall through Spring

Strong Wind Gusts (greater than
45 mph) become increasingly
common - posing risk of frostbite
and power outages in cold

B #of Total Events M # Warnings

Why is this so?

« Extratropical cyclones are
stronger in winter

« Temperature contrast at
transition of seasons increases

t f } } f f f —
X < < < < o QD 3 ) i
§ & & & o"’d o"’d PO S winds
) @ & © & & & -
QQ’Q eo o@ Q
National Oceanic and . .
Atmospheric Administration Burllng‘ron Weather Forecast Office

U.S. Department of Commerce



Extreme Wind Chills

S— Wind Chill Warning Criteria
o -5 -10

=
Q.
£ AR Eastern Region
2 Lo g
£ ¥ V7 ) -
S LI B -35

I 30
-25

L1
] 20
] 15

07
;.§ i
s
AT
AN
59 w E
Effective 11/01/01 400 0 400 800 Miles

Frostbite Times D 30 minutes D 10 minutes D S minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°1%) + 0.4275T(V°-16)
Where, T= Air Temperature (°F) V=Wind Speed (mph)

@ National Oceanic and
V Atmospheric Administration

Burlington Weather Farecast Office
U.S. Department of Commerce



Extreme Wind Chills

Burlington, VT (KBTV) Observed Temperature and Wind Chill Values
14 UTC 14 Jan 2022 through 00 UTC 16 January 2022

o Temperature (F) -e-Wind Chill Value
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Storm Prediction Center Outlooks

Understanding Severe Thunderstorm Risk Categories
THUNDERSTORMS 2-SLIGHT | 3-ENHANCED
(no label) (SLGT) (ENH)
No severe* Scattered Numerous
thunderstorms severe storms | severe storms
expected possible possible
Lightning/flooding Short-lived and/or | More persistent
threats exist with all not widespread, |and/or widespread,
thunderstorms isolated intense a few intense
storms possible

&, i

st 58 mph, and/or hail to at least one inch in diameter, and/or a tornado. All thunderstorm categories imply
lightning and the potential for flooding. Categories are also tied to the probability of a severe weather event within 25 miles of your location.

@ National Weather Service

WWW.spc.noaa.gov
National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce
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Storm Prediction Center Outlooks

Each outlook is subdivided into different threat categories for
tornadoes, wind, and hail. As of Spring 2020, this now includes
Day 2 Severe Weather Outlooks as well!
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National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Day 2 SeVEE
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Apr 27, 2011
Tornado
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%, = ‘f T \
Apr 27, 2011 Apr 27, 2011

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce
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They all combine into
this map, showing the
scaling risks for
severe weather.

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

Burlington Weather Farecast Office



Thunderstorm Ingredients

At the minimum, thunderstorms need 3 things

1. Moisture

2.  Atmospheric Instability Moisture [~7]
3. Fronts/Air Meeting Instability m
4. To become severe, storms need something Litt [N

Wind
extra —> Shaar

a Avariety of other factors can combine to
make storms more or less organized

a Generally, the more shaped and less
amorphous, the greater the severe threat.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce



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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Tornado Watch # 187 - Valid from 325 PM until 1000 PM EDT

Likelihood

NOAA/NWS/Storm Prediction Center

Updated: 20200515/1937 UTC

EF2+ Tomadoes 65 kt+ Wind
- Moderate Low | HGRE  Low | NSSSRENN Lo

Likelihood |
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Very Low
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Severe Thunderstorm Watch # 188 - Valid from 255 PM until 1000 PM CDT
NOAA/NWS/Storm Prediction Center Updated: 20200515/2002 UTC

65 k¥ Wind

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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Unidirectional shear or “Speed Shear”

Ideal for producing squall lines

Directional Shear - Ideal for supercells

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce
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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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$EAT”€& u [ ] u
& Warning Criteria

v,
s
2wt

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

U.S. Department of Com



Convective Warnings - Severe, Flash Flood, & Tornado

WIND SPEED ESTIMATE DESCRIPTION
25.31 mph Large branches in motlon;.whlstlmg heard in
telephone wires
Whole trees in motion; inconvenience felt
32-38 mph L 4 5
walking against the wind
39-54 mph Twigs bre.ak off trees; wind generally
impedes progress
§5-72 mph Damage to chimneys and TV antennas;
pushes over shallow rooted trees
Peels surfaces off roofs; windows broken;
73-112 mph light mobile homes pushed or overturned;
moving cars pushed off road
113-157 mph Roofs torn off houses; cars lifted off ground

&

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Dime/Penny 0.75 inches
Nickel 0.88 inches
Quarter 1.00 inches
Half Dollar 1.25 inches
Ping Pong Ball 1.50 inches
Golf Ball 1.75 inches
Hen Egg 2.00 inches
Tennis Ball 2.50 inches
Baseball 2.75 inches
Tea Cup 3.00 inches
Grapefruit 4.00 inches
Softball 4.50 inches

Burlington Weather Farecast Office




@ Tiered Impact Based System
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Thunderstorm

Damage Threat Categories

Considerable / Destructive Tags

Wording gets stronger
the greater the threat

WIRELESS(TTe
EMERGENCY| \\S

. ALERTS
to life. CAPABLE
Base (no tag; default) a?)i;‘r)?n(?r?er:vzr:nvivr:g) 1.00 inch (U.S. quarter) NO
AISO InCIUdeS: Considerable 70 mph 175 inch (golfball) NO
e Tornadoes Destructive 80 mph 275 inch (baseball YES
e Flash Floods Impact Based Severe PN —
e Snow Squalls Thunderstorm Warning  TeuNDERSTORM DAMAGE THREAT...CONSIDERABLE |
HATL 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



SUMMER

ﬁ  Watch

Area

Warning
“Polygon”
Area

Watch

Area

. Pancake Warning

I A

4 Pancake Watc
A : p ;_{\'\V :
Image from VT Dept of Health

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Winter Storm Products

= ﬁ Winter Storm Warning

Snow, sleet, or ice expected! Take Action!
Confidence is high that a winter storm will

= = c produce heavy snow, sleet or freezing rain
and cause significant impacts
ﬁ Winter Storm Watch

Snow, sleet, or ice possible! Be prepared.
Confidence is medium that a winter storm

: | z 4 could produce heavy snow, sleet, or
ﬁ 2 freezing rain and cause significant impacts.
| ﬁ Winter Weather Advisory

Wintry weather expected. Exercise caution
Light amounts of wintry precipitation or
patchy blowing snow will cause slick
conditions and could affect travel if

— — = precautions are not taken

NOAA

Image from VT Dept of Health

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

WINTER

Burlington Weather Farecast Office



Overview: Climatology, Thunderstorms

- Our thunderstorm climatology is mostly June/July/August, but
not unheard of in winter

- Do ingredients (heat, shear, fronts, moisture) come together?
Our outlooks focus on that, storm evolution transitions to radar.

- Freezing rain peaks in December here

- December-February are our snowiest months

- Ice jams are most likely at the tails of winter, and are more likely
In Vermont

- September through May is typically our “windy” season

National Oceanic and

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



Messaging Evolves As We Get Closer to Winter Storms

Outlook wy NWS Hazardous Weather Outlooks
3-7 Days I Determine risk and need for ~ Weather Prediction Center Snowfall
any preparations e - Forecasts
Watch Winter Storm Watch (Snow > 7”)
1-3 Days l : Ice Storm Watch (Ice > 0.5”)
Consider . :
: At least medium confidence
Changing Plans
Warning Winter Storm Watch (Snow > 7”)
0 - 2 Day l c et Ice Storm Watch (Ice > 0.5”)
omplete At least high confidence
plans
Know the road Monitoring for any spot of particu_lar heavy
Day 0 snow. Check local 5-1-1 for traffic. Have

before you go!
emergency kit ready if utilities fail

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Messaging Winter Storms

Warning Type Criteria

Winter Storm «7” or more of snow
+Significant mixed precipitation

Ice Storm «0.50” of ice
Blizzard +Visibility less than 2 mile
*Sustained wind or frequent gusts greater than
35 mph
*Must last for 3 or more continuous hours
Extreme Cold *Wind Chill or Temperatures below -30F
High Wind *Wind gusts 58mph or greater

*Sustained winds 40mph or greater

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Graphical Hazardous Weather Outlook

Experimental Graphical Hazardous Weather Outlook

Snow/Sleet Risk for Mon/Mon Night " Burlington VT & 24 Hr Hazard Risks

Valid 8 AM Mon Oct 30, 2023 to 8 AM Tue Oct 31,2023

Watertown

Threat Risk

Limited

» NWSBurlington

Risk Level Category

L None
Limited
Elevated

| Significant

=] Extreme

I d Oct 25, 2023 2:44 PM EDT
b @  Severe Thunderstorm

Tornado

Thunderstorm Wind

Al
Plattsburgh Hail

Burlington Lightning
> st 2]

Johnsbury
Y Montpeliers S8
Cransiatry ?

Excessive Rainfall

Lincoln
Chelsea

Fire Weather

m

sive Cold

XCH

Lebanon

ice Accumulation

Q © 9 ©¢ © © @ © © © ©
5
a

Snow/Sleet

Concord

Little
Falls

Jatfrey

weather.gov/btv

Definition
No snow or sleet.

Light snow and/or sleet accumulation will result in locally hazardous travel conditions, especially on bridges, overpasses, and untreated or secondary roads.

Considerable snow and/or sleet accumulation will cause significant travel disruptions.

Heavy snow and/or sleet accumulatios result in widespread travel disruptions.

Extreme snow and/or sleet accumulation will result in widespread, prolonged trave! disruptions.

@ National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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WSSI Overall Component - Valid Through Sat, Feb 29, 2020 07 PM ET

I Experimental Product |

Feedback from this experimental
product will be used to

Potential Winter Storm Impacts

evaluate product development
\

L

s .

) : 0,

IMead
Potential Winter Storm Impacts

|:| No Impacts l:l Minor Impacts - Major Impacts Created by

The National Weather Service
[ imited impacts (I Moderate Impacts Il Extreme impacts | "yt ote i ion Conter

Thursday, February 27, 2020 : <
4AMET E

i

No Impacts
Impacts not expected.

Limited Impacts

Rarely a direct threat to life and property. Typically results in little
inconveniences.

Minor Impacts

Rarely a direct threat to life and property. Typically results in an
inconvenience to daily life.

Moderate Impacts

Often threatening to life and property, some damage unavoidable.
Typically results in disruptions to daily life.

Major Impacts

Extensive property damage likely, life saving actions needed. Will
likely result in major disruptions to daily life.

U.S. Department of Commerce

@ National Oceanic and
V Atmospheric Administration

Extreme Impacts
Extensive and widespread severe property damage, life saving
actions will be needed. Results in extreme disruptions to daily life.

Burlington Weather Farecast Office



Impact to transportation from total amount of snow and
snowfall rate

Snow Amount Index

Snow Load Index
Blowing Snow Index

Ground Blizzard Index
Flash Freeze Index

Ice Accumulation Index

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Commerce

Impact from weight of snow and potential damage to

Impact of blowing and drifting snow on transportation

Impact of pre-existing snow combined with very strong
winds on transportation

Impact on transportation in situations where
temperature falls rapidly below freezing during or just
after precipitation

Impact of ice accumulation on transportation and also
tree and powerline damage

Burlington Weather Farecast Office



Determines wind fields, which affects whether warm air from the south lifts

into our region.

m

L 7

If the track is north of our region, too much warm air will limit chances for
wintry weather, but is more favorable for severe weather!

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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& Blizzard of December 2022

* * * 3
HREF MN[850 mb Z] (dam) Run: Fri 2022-12-23 12:00 UTC
850 mb wind (kts), ensemble mean Valid: Sat 2022-12-24 03:00 UTC

& NOAANWSStorm Prediction Center

e Severe blizzard conditions
northeast of Lake Erie and
Lake Ontario

e Continuous blizzard
conditions for 2 days,
followed by more heavy snow
and gusty winds

e Zero visibility and frigid wind
chills

e \Very high loss of life in
Western NY

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

U.S. Department of Commerce



Severe blizzard conditions
northeast of Lake Erie and
Lake Ontario

Continuous blizzard
conditions for 2 days,
followed by more heavy snow
and gusty winds

Zero visibility and frigid wind
chills

Very high loss of life in
Western NY

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Dec 24,12:27 pm 12
Dec 24,12:04 pm 12
Dec 24, 11:53am 12
Dec 24, 11:41 am 12
Dec 24, 11:14am 12
Dec 24, 11:01 am 11
Dec 24, 10:53am 11
Dec24,953am 10
Dec 24, 853am 10
Dec24,753am 10
Dec 24,7:19am 10
Dec 24, 7:04 am 10
Dec 24, 6:53am 10
Dec24,553am 11
Dec24, 453am 11
Dec 24, 353am 13
Dec 24, 253am 14
Dec 24, 2:22am 13
Dec 24, 2:14am 13
Dec 24, 2:06 am 13
Dec 24, 2:04 am 13
Dec 24, 1:53am 13
Dec 24,1:43am 13
Dec 24, 12:53 am 13
Dec 23, 11:53 pm 12
Dec 23, 11:16 pm 12
Dec 23, 10:53 pm 12
Dec23,953pm 13
Dec 23,9:10 pm 16
Dec 23, 853 pm 18
Dec 23, 8:17 pm 18
Dec 23, 8:07 pm 18
Dec23,7:53pm 19
Dec 23,7:22pm 19
Dec 23,7:06 pm 20
Dec 23, 6:53 pm 20
Dec 23, 5553 pm 21
Dec 23, 5:24 pm 22
Dec 23, 5:11 pm 22
Dec 23, 453 pm 22
Dec 23, 4:33 pm 23
Dec 23, 4:06 pm 24
Dec 23, 353 pm 24

WO BN RS WwO O

Hvy snow

Snow

Hvy snow

Snow

Hvy snow

Hvy snow

Snow

Hvy snow

Lt snow, Freezing Fog
Hvy snow

Lt snow, Freezing Fog
Lt snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog
Hvy snow, Freezing Fog
Hvy snow, Freezing Fog
Hvy snow, Freezing Fog
Hvy snow, Freezing Fog
Hvy snow, Freezing Fog
Snow, Freezing Fog
Hvy snow, Freezing Fog
Hvy snow, Freezing Fog
Snow, Freezing Fog
Snow, Freezing Fog

Lt snow, Mist

Lt snow. Mist

Snow, Freezing Fog

Lt snow, Mist

Lt snow, Mist

Lt snow, Mist

Lt snow, Mist

Lt snow. Mist

Snow, Freezing Fog

Lt snow. Mist

KOGS

Burlington Weather Farecast Office
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Severe blizzard conditions
northeast of Lake Erie and
Lake Ontario

Continuous blizzard
conditions for 2 days,
followed by more heavy snow
and gusty winds

Zero visibility and frigid wind
chills

Very high loss of life in
Western NY

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce
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Severe blizzard conditions
northeast of Lake Erie and
Lake Ontario

Continuous blizzard
conditions for 2 days,
followed by more heavy snow
and gusty winds

Zero visibility and frigid wind
chills

Very high loss of life in
Western NY

National Oceanic and
Atmospheric Administration
U.S. Department of Commerce
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Where’s the Low Tracking?

We are more likely to see mixed precipitation if the low passes overhead. In
summer, low pressure tracking overhead tends to produce high amounts of rain
(Irene, July 2023 Floods)

A quick transition from
snow to freezing rain or
rain.

A slower transition from
snow to wintry mix.

@ National Oceanic and . .
V Atmospheric Administration Burllng’ron Weather Forecast Office
U.S. Department of Commerce
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National Oceanic and
Atmospheric Administration
U.S. Department of Commerce

Terrain often causes surface cold
fronts to have difficulty pushing past
the Adirondacks and Greens.

f Cool, dense north winds remain
- locked in place.

Further aloft, winds aren’t impeded
as much by friction, terrain and

“e=~ temperatures warm above freezing

faster than at the surface.

This can make freezing rain occur in

4/ the lower valleys, of which the St.

Lawrence Valley is most susceptible.

Burlington Weather Farecast Office



Terrain often causes surface cold
fronts to have difficulty pushing past
the Adirondacks and Greens.

* Cool, dense north winds remain
locked in place.

 Further aloft, winds aren’t impeded
as much by friction, terrain and
temperatures warm above freezing
faster than at the surface.

« This can make freezing rain occur in
the lower valleys, of which the St.
Lawrence Valley is most susceptible.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



Role of Terrain in Freezing Rain

Terrain often causes surface cold
fronts to have difficulty pushing past
TANUARY 2003 ROEBBER AND GYAKUM 37 the Adlrondacks and Greens

* Cool, dense north winds remain
locked in place.

 Further aloft, winds aren’t impeded
as much by friction, terrain and
temperatures warm above freezing
faster than at the surface.

« This can make freezing rain occur in
the lower valleys, of which the St.
Lawrence Valley is most susceptible.

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

U.S. Department of Commerce



If the low tracks to our south, warm air intrusion is unlikely. Too far
south, and we miss out on precipitation. But just right, and we can
get heavy snow (cool, rain in summer/early fall).

L

National Oceanic and

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



& Alberta Clippers

o A frigid Canadian
air mass sometimes
follows on the heels

of a clipper system.
§ Common low

pressure track.

As their name suggests, these fast-moving

low pressure systems get their start in Canada
and zip across our northern states. They can
pack a punch with a narrow band of “dry” but
significant snow. In the winter, these systems
commonly bring in below zero temperatures and
are often responsible for white-out conditions
from Montana to the Dakotas.

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

N B, weathel'.ggv

" Snow will fall near "
and north of the
low pressure track.

Burlington Weather Farecast Office




& Nor’easters

~ Small variations in
| the track could lead
2 : to big differences in
Snow will fall [~ I snow totals for cities.
to the west of the
low pressure track.

Not many winter storms have the potential

to bury 100 million people in 1-2 feet of snow

in a single day. Nor'easters are notorious for :

packing big wind and copious amounts of U N N AN AN A L G o i DRAN

moisture they get from the Atlantic. The heavily A AN K S R VN

populated region between Washington D.C., A RN AT Yl RGN CANRANNN

Philadelphia, New York and Boston, the “I-95 i W AR R RSSO N NN

Corridor,’ is especially impacted by Nor'easters. > | Common low 3 AR NN
NE— 7~ N pressure track. iR \$ N

‘ 1993 Storm of Sttt 0 A

the Century — = =

March 12

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

U.S. Department of Commerce
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& Nor’easters

* e *
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for cities.

Not many winter storms have t

to bury 100 million people in 1-2
in a single day. Nor'easters are nd
packing big wind and copious am
moisture they get from the Atlant}
populated region between Washin
Philadelphia, New York and Bosto
Corridor,” is especially impacted b

1993 Storm of
the Century —
March 12

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

U.S. Department of Commerce



Precipitation Type and Temperature Profile: Rain

Ice Producing Layer:
T <-10°C, producing ice

Warm Layer:
if 1°C < T < 3°C partial melting
if T > 3°C total melting

Near Surface Cool Layer:
if T surface >> 0°C melting whether
entering as ice or mix

©The COMET Program

Snow dendrites falling into too much
warm air will generally transition to rain

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

Precipitation Type and Temperature Profile: Snow

-10

0°C

(

10

Ice Producing Layer:
T <-10°C, producing ice

Warm Layer:
T < 1°C or not present

Near Surface Cold Layer:
T<1C

©@The COMET Program

Snow dendrites can survive if it's only just
above freezing.

Burlington Weather Farecast Office



Ice Producing Layer:
T < -10°C, producing ice

Warm Layer:
T > 3°C melting all ice

Near Surface Cold Layer:

if 6°C<T<0°Cfor<750m

if T < -6°C for > 750 m, ice pellets
can form

©The COMET Program
So if a snow dendrite falls into a large and very
warm layer. It becomes rain mid-air. If there is not
enough cool air near the surface, then water
droplet freezes on contact with the surface.

@ National Oceanic and
v Atmospheric Administration

U.S. Department of Commerce

4
’

Ice Producing Layer:
T < -10°C, producing ice

Warm Layer:
1°C < T < 3°C partial melting with
potential mix

Near Surface Cold Layer:

if T <0°C refreeze partially melted
if T < -6°C for > 750 m, ice pellets
from liquid

©The COMET Program

But if there is enough cold air between the then
water droplet and the surface, then it re-freezes
before reaching the surface and falls as sleet.

Burlington Weather Farecast Office



Terrain often causes surface cold
fronts to have difficulty pushing past
the Adirondacks and Greens.

* Cool, dense north winds remain
locked in place.

 Further aloft, winds aren’t impeded
as much by friction, terrain and
temperatures warm above freezing
faster than at the surface.

« This can make freezing rain occur in
the lower valleys, of which the St.
Lawrence Valley is most susceptible.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce
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& Once low pressure is east
Relatively Moist Air ) v

- Localized heavy snow across
the western slopes of the ‘
Adirondack and Green ;J

\ONy4

1
QV»

* e *

Mountains

- Snowfall ranges from a trace
across valleys to several feet in
the mountains

@ National Oceanic and . .
v Atmospheric Administration Burllng’ron Weather Forecast Office
U.S. Department of Commerce



> Once low pressure is east

N
3‘5

\ONy4

1
QV»

* ok *

- Localized heavy snow across
the western slopes of the
Adirondack and Green
Mountains

- Snowfall ranges from a trace
across valleys to several feet in
the mountains

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Commerce

st Office
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- These upslope events ik : s
, Blocked e NN
depend on the winds, : e
. . Flow — Jan
atmospheric stability, 3 2010
and relative moisture. ’
- More stable — Snow
trapped in lower
elevations at foothills
- Less stable — Snow

favored over the peaks

Storm Total Snow (in): 07 AM Saf Jan 02 2010 to 07 AM Mon Jan 04

NOAA / National Weather Service Burlington, VT

Semi-Block
ed Flow— e Pl
Dec 28, i g\ — I
2011 ' ‘

0+ values, but should be considered an
estimation only

Sourozs: NS st

X o 013

w17
3

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

U.S. Department of Commerce



Upslope Snow

Average Snowfall Froude Number 1.0-1.33

7

UNBLOCKED

Minimal Snow Western Slopes, Very
Little to None Champlain Valley

National Oceanic and

@ Atmospheric Administration Burlington Weather Farecast Office

U.S. Department of Commerce



Upslope Snow

Average Snowfall Froude Number 0.85-0.99

Significant Snow Eastern
Peaks

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce



Upslope Snow

Lamroille

BLOCKED

Minimal Snow Eastern
Peaks

National Oceanic and

@ Atmospheric Administration Burling’ron Weather Forecast Office

U.S. Department of Commerce



Typically occurs with a cold front
during winter, but can happen with
scattered snow showers

— Like a blizzard bundled into 30
minutes

— Strong, gusty winds > 35 mph
— Heavy snow greatly reduces visibility
— Rapid onset can catch motorists by

surprise

National Oceanic and
Atmospheric Administration

V U.S. Department of Commerce

Burlington Weather Farecast Office






Flash Freeze

When a narrow band of
snow develops in Well _beIOW /
slightly above freezing freezmg | /
conditions, precipitation q
can melt on roadways. A )
Ay

Once the cold front g /
passes, a rapid ?;g@, S e AU
transition to 7 ) —
temperatures in the (7 N SR
teens or 20s can occur. "f:;\”’ Tempg[aui es |

: above 32 °F |
Any liquid on roads [ ?%;
quickly turns to ice. ',l e j_';.

/ / ||| :['Lﬁ_r__';l_h__———ff‘“‘”___

/ i
‘, " II\I

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce



BlizzardQ

A blizzard means that the following conditions are expected to
prevail for a period of 3 hours or longer:

» Sustained wind or frequent gusts to 35 miles an hour or
greater; and

» Considerable falling and/or blowing snow, reducing visibility-
frequently to less than 7 mile
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Scaled Snow Precipitation

24-Hour Total Ending 2020-02-29 06 UTC
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Overview: Winter Patterns and P-Type

- The Low Track is really important to forecasting precipitation
type

- Our terrain affects where freezing rain is most likely and the
location of where wrap around (bonus) snow takes place

- Snow squalls come with many hazards in 30-60 minutes that
can quickly catch a motorist off-guard

- Blizzards focus on a period of 3 or more hours of intense snow,
poor visibility, and gusty winds

- Lake effect, though not extremely prevalent, easily makes it into
our area.

National Oceanic and

@ Atmospheric Administration Burling‘ron Weather Forecast Office
U.S. Department of Commerce
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< Channeled flow 0 Wlnds accelerate through the Champlam VaIIey -
= (Bernouljl Phncrple) : f : :
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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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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



ALY s L T e

N N

) DA %:a e
W, 1]
& - T

3
S X

12

&

T e g VES) PR CmSE e = =R i =3
BRSSO AT S T o e e

f-"ﬁ;'

~ «Snowfall: Accumulation @ « Snow Depth: Average

~ of new snow and sleet g depth of snow
in the last 24 hours . (including old snow
before settling and * and ice) that remains
compaction. on the ground at
observation time. e

N P D R S

15

£

« Usually measured on a

board br clean surface § - Measures whatever is & ¢

on the ground.

mum ik

National Weather Service
Burlington, VT I

www.weather.gov/btv



F% Snow Measurement Guidelines

v,
s
2wt

- Official method is to measure
total depth of snow on the board
every six hours

- Then wipe clean and start
process over

- Individual hourly rates may be
reported, but the total snowfall for
any given event is the summation
of the six hourly totals.

- Take an average of

measurements on the board. You may want a colorful flag to find your board!
@ mg::'hgﬁgﬂfn?:igtraﬁon Burlington Weather Farecast Office

(

U.S. Department of Commerce



- An example of an
appropriate snow
measuring site

— Open But Semi-Protected,
Away from Trees/Buildings

- |[deally, use a snow stake
to measure depth or a
snowboard.

National Oceanic and

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



Six Basic Steps for Properly

MEASURING & L
SNOW \ i

Accurate and timely snowfall measurements are
extremely important to your National Weather Service

office, your community, local media, and many others. iler orard sticic
Here are the six steps you need to know for 24"X 24" white board, flag

measuring snow:

Find an open area away from tall
objects, but sheltered from wind

Set up before

snow begins Al

off after measuring Measure as soon as the

Put your board out < snow stops to avoid
e Wi Measure once daily at the same

time, after measuring place the A Iow.er totals d.u o

the flag e SR oD Srehow melting, settling and drifting

Here’s the basics of how to get the most
consistent reporting!

s ol e PN MR VDRSS L P RS T Y S S, N, 207

National Weather Service
www.weather.gov/btv )
Burlington, VT I

i3




SNOW MEASURED SNOW MEASURED IN
UNDER ATREE THE OF’EN

National Weather Service

.weather.gov/bt
WWW.W er.gov/btv Burlington, VT
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» Snow stakes are the
best method for
observing changes in
snow depth each day.

* |[deally, pick an open
spot.

* It should represent the
general vicinity well.

www.weather.gov/btv )
Burlington, VT I



Take an average. If half ha
e & 0t opei, TEPOIt

NSl N R e

«If the ground is mostly
open, report a trace.

S

National Weather Service
www.weather.gov/btv )
Burlington, VT
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& Ice Measurement

* e *

Either pick a flat surface

LS

‘
K
¢

CRETION EXAMPLES

RETION EXAMPLES

e lce Accretion
m SCNFOmM the top of the
metal postis 0.5”.

Photo: Neil Stuart NWS Allbany 1/15/07

4 1)
In this case the Ice Accretion is'5/16’#which is the
average of 3/16” on the right Side of the branch and
7/16” on the left side of the branch. Using conversion
this would then be eonverted' to a tenth"® inch,
resulting in 0.3" of Ice Accretion.

Or use a tree branch

Photo: Neil Stuart NWS Albany 12/11/08

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

U.S. Department of Commerce
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Submitting Reports to NWS
Burlington

- Fill out a web form at weather.gov/btv/stormreport.
 Give us a call at 802-862-2475 (Hit * key).

» Use social media — We’re on Facebook and Twitter.

R KB 2 2% £2 SRS PRSNGSR NN e LY

National Weather Service in Burlington, Vermont welcomes your reports of severe weather from anywhere in
our County Warning Area (CWA). Use the form below to send us your storm report. For the information to of best use to us,
please submit your report as soon as possible after a severe weather event.

Please limit your submissions to events in which you have witnessed at least one of the following:

A TORNADO, Waterspout or Funnel Cloud.

Dangerous or Severe Thunderstorms: strong damaging winds, very heavy rain or large hail
Damaging Winds: large tree limbs down or any structural damage

Unusually frequent cloud to ground lightning: any lightning damage

Hail: specify the size, location, and time of occurrence

Heavy Rain: especially an inch or more in a short time (2 hours or less)

FLOODING: of any river or stream, due to heavy rain or ICE JAMS

Heavy snow: ongoing significant amounts and the total new snow after the storm is over

Ice storm or freezing especially if un-forecasted or damage is occurring

1) Observer Information
Please give us your name and phone number including area code (so that we may contact you if we have further
questions). This information is optional, but we would like to know your affiliation

Your Name (optional) ‘

Your Phone Number (optional) |

Your Email Address (optional)

Your Affiliati

2) Time and Location
Enter the date and time of the weather event (in local time) and where the event was observed. Time and location of
severe weather is very important so please be as exact and specific as possible.

Date of Event |

Time of Event|

Event County |

Event City |

Event Location (street)

National Weather Service
www.weather.gov/btv )
- Burlington, VT



North Country Storm Total Ice Accumulation - Dec. 21-22, 2013

In Inches

000-0

National Weather Service
Burlington, Vermont

InInches

This map is an interpolation of actual reported
values, but should be considered an
estimation only.

ap is an interpolation of
actual reported values, but
should be considered an
estimation only

This map is an interpolation of
actual reported values, but

should be considered an
I 5« 036 rimaton onty
I B
6-8

Created: 11/27/2021 2:36 PM A7 ety e Natonal Weather Service Forecast Offce Burs

www.weather.gov/btv

National Weather Service
Burlington, VT I



y» Overview: Rec Forecast, Measuring Winter Precipitation

- Winter is the gustiest time period on Lake Champlain

- Have a good site to measure snow and use a board if possible
to gain the most accurate measurement

- Don’t measure at an angle!

- Try to measure ice off a flat surface, it's easier and aligns with
the National Weather Service measurements (though radial has
its uses).

- Your reports help highlight terrain features and microclimates!

@ National Oceanic and . .
V Atmospheric Administration Burllng‘ron Weather Forecast Office
U.S. Department of Commerce



Reporting Methods

By Phone (1-800-863-4279) - unlisted

By Social Media (EB/Twitter)

By our storm report page (https://www.weather.gov/btv/stormreport)

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

By mPING (https://mping.ou.edu/static/mping/access.html) - access via iPhone
or Google Store - and select your weather observation.

d Share with us your photos!

National Oceanic and

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


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

get alerts

Getting a warning could save
b YOUR LIFE

d NOAA Weather Radio

wireless emergency |
A Alerts through your phone dlerts WEA B

(WE A) weather apps

d TV Broadcasts/Media Outlets

d  Social Media works, but in

social media u
very busy weather, we may

from your
not be able to monitor! family and friends
Use your mobile device
to get timely

L -~\ N weather warnings

IV mobile.weather.gov

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce
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d NOAA Weather Radio
d Alerts through your phone

(WEA)
TV Broadcasts/Media Outlets

eATH
éj How to get alerts
Map | Satelite | Earth | Map/madar | USGS Sat | USGS T
A Y - Drummondville
\\ Smr\(-;«m e /. Asbestos
\ nt Y =
xa!soa 25 MHz \ 1G60 4 " gosticook
iths Falls | T G-50-162.425 MHz
e
N i
¥ o

«10

BOSTON

Nm. St. e
- sm. Franklin
Jefferson, Wm
A A
, g |

wWPTZ

d  Social Media works, but in

very busy weather, we may

not be able to monitor!

Burlington Weather Farecast Office

National Oceanic and

Vﬁ Atmospheric Administration

U.S. Department of Comm:



PING
L& A

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
U
° osd Msed Rain 30d Soow ° Download on the %
Reduced Visbiity Mand Freezing Rain and ice Pelets
o Mind Rain and ice Peliets L]
s GET IT ON
Submit Report Submit Report r Google play
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



Reporting

e Funnel Clouds and Wall
Clouds

e Tornado or Waterspout

e Heavy Rain/Snow (> 1 inch
per hour)

e Hail, Damaging Winds,
Flooding

e \Weather Related Injuries or
Deaths

e Changing precipitation types

National Oceanic and

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



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
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3 Areliable Skywarn Spotter provides ground truth and potentially life-saving
information (downed trees or lines/funnel clouds/heavy rain/wind damage)
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3 Winter hazards include

Ice Jam Flooding

Winter Storms with Heavy, Snow, or Ice

Strong winds that can down trees and cause power outages

A Your safety should come first. Never put yourself in harms way to provide us
info. Winterize your vehicle and be prepared for cold in case you get trapped in

it.
Burlington Weather Farecast Office

National Oceanic and

ﬁ Atmospheric Administration
U.S. Department of Commerce



Thanks for your attendance!

Robert Haynes — robert.d.haynes@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

@ Atmospheric Administration Burling‘ron Weather Forecast Office

U.S. Department of Commerce


mailto:robert.d.haynes@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

