In this writeup we are going to discuss the t@weather events andhree other (honorable
mention)events that impacted the North Country during 2014. The wtanrted off very cold with the
coldestaverageMarchtemperatureon recordfor the State of Vermont, before warming up and drying
out over the summer months. A wide range of weatbgentsaffectednorthern New York into
Vermont over the past year, including winter storingflash floodingo severe weatherThe eventsve
are gong to discussvere decided upon by the staff at WE@eather Forecast Office) Burlington, VT
based on impacand historic significance

When compared tdhe spring of 2011 Lake Champlain flooding or Irene in August of 2011 or the
December 2013 ice storr@014 was relatively quiet witbnly a coupldarge scale high impact weather
events.The #1 weatheevent for the North Country i2014 was the prolonged heavy wet snowstorm
from December 9 through11™, whichleft over 100,000 customers without powenaup to 2 feet of
snow in the mountainsThe#2 weathereventwas the April 15 and 16" widespread river flooding from
snowmelt and heavy rainfalThe 3" most significant event wathie record cold MarchThe nextwo
spotsarethe significantsnowstorm on March 12and the damaging thunderstorm wind event on July
8", followed by the preThanksgiving snow storm on Novembel"2@he tiree honorable mentions are
the supercell thunderstorrandassociated large hail in Rutland and Addison Cearih May 27, the
July 28 flash flood event in Chester, Va@nd finally the localized heavy lake effect snow event from
November 8" through Novembeg1*.

#1: December 9" through December 11t Snowstorm

After a relatively quiet 2014 weather year, our most significant storm with greatest impact was
apowerful prolonged heavy wet snow event from Decemb&rtBrough December 11 Snowfall
ranged from only a couple inches across the Connecticut Rivey \fakkdmost two feet near Warren,

Vt. Click heréefor a completdisting of storm total snowfall for the event. In addition, figure A below [Field Code Changed

shows the North Country storm total snowfall ending at 5 PM on DecemberTiis heavy wet
snowfall contain plenty of water with total precipitation amounts ranging from 1 tacBes across the


http://www.weather.gov/media/btv/events/2014-Review/SnowPNS_121114.pdf

region, with aCOCORAHE8ommunity Collaborative Rain, Hail, and Snow Network)observer reporting
up to 3.61inchesat Lincoln Vt. The snow tdiquid ratios ranged from 5 to inches of snow to Inch of

rain, which lead to the snow sticking to trees and power liffdss storm produced over 100,000 people
without power across the North Country and caused more damage to the power infrastructure than the
January 1998 ice storm or hurricane Irene irgést 2011In addition to the heavy wesnowfall,

significant ice accumulation up to 1 inch was obsemedr Barnard, VT, as wellth& higher terrain of
central and eastern Vermont during the event

In Inches
0
[Jo1-09
[ 10-29
I 30-49
Bl s0-79
:I 8.0-119 Sources: NWS obserwers & spotters,
:l 120-149 media, publc, state & local offcials

- 1 1 This map is an interpolation of actual reported
50-199 values, but should be considered an

I 200-239 estimation only.

il 4 + [ 20 40 athre,
[ 2 e 8‘ Created: 12/11/2014 8:25 PM
Creaed by he National Weather Service Forecast O fice Burington, Varmont eyt W Rt s B £

FigureA: North Country storm total snowfall from ®ecember at 7:00 AM to 11 December 2014
ending at 5:00 PM.
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FigureB: Albany, New York sounding on 9 December 2014 at 7:00 PM.

The combination of a complex upper level pattern and associated surface low pressure track,
along with very marginaemperatures profiles for frozen precipitation, made for an extremely difficult
forecast. Figure B above shows the Albany, New York sounding on 9 December 2014 at 7:00 PM, which
clearly shows a temperature profile from the surface 100® feet AGL (abovground level) near
freezing. This profile supports a very heavy wet snow event, especially as the heavier precipitation
occurred with this storm and cooled the column just enough to support wet skoweher north in
Vermont, a coldayer ofair was obsered around 2,000eet (AGL) supporting a mix of sleet and freezing
rain. Also in Figure B you can see edgtainds between 4,000 feet andd®0 feet (AGL) which helped
pull deep Atlantic moisture into our region, along with a warm nose of air above Bai¥-warm nose of
air impacted the Northeast Kingdom and Connecticut River Valley of Vermont, resulting in much less
snowfall and more rain/mixed precipitation. Meanwhile, a much colder thermal profile was observed
over northern New York, resulting in attow with 1 to 2 feet accumulation over the Adirondack
Mountains.



FigureC Water vapor (left), Infrared Satellite (middle), and 250mb up
December 2014 at 7:00 AM.
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per air analysis (right) on 10

Not only did this powerful winter storm have a compliedt thermal profile, but a very complex
mid and upper level synoptic pattern developed along the northeast United States. This synoptic scale
pattern featureda blocking high pressure over the Canadiéaritimes, while potent short wave energy
enhanced a dep closed cyclonic circulation off the rAdlantic Coasthelpingdevelop surface low
pressure just east of Cape Hatteras, NC oretreningof DecembeB". The system became vertically
stacked from the surface through 250mb, and only moved slowly paghtoward the Gulf of Maine by
December 1%, as a blocking high remained anchored over the north Atlanticcobaterclockwise
circulation around low pressure pulled plenty of deep Atlantic moisture and warm air back into the
North Country, resultingniseveral rounds of heavy precipitation, along with a prolonged period of
backside upslope snowfall. Figure C above shows the water vapor (left), infrared satellite (middle), and
250mb upper air analysis on 10 December 2014 at 700 AM. The water vapas deepradvection of
Atlantic moisture across New England while the infrared satélliitstratesthe colder higher cloud tops
indicating the areas of heavy precipitation with surface low pressure near Cape Cod. The 250mb analysis
displaysa deep negativgitilted trough with ivorable upper level divergence (yellow linfsm right
rear jet quadrant impacting most of Vermont into the eastern Adirondacks Mountélrescombination
of thermal profiles just cold enough to support wet snow in many locatiowsfavorable track of the
mid/upper level circulatiotead tovery heavy precipitation occurring across the North Country.



FigureD: Radar and surface map evolution édhDecember from 1:00 PM to 4:00 PM d® December
2014.

Figure D above shows tiseirface low pressure evolution along the northeast corridor, along
with associated radar imagery from 1:00 PM on DecemBehgugh 4:00 PM on December “10The
slow movement of low pressure from coastal New Jersey on Decerfilintddthe Gulf of Mainey the
evening of December Qlead toseveral rounds of moderate to heavy precipitation across the North
Country. The brighter yellow colors in the radar imagery above shows the areas of tpravipitation
associated with this system. The twlay pecipitation totals showed a widespread 1 to 3 inches
occurred with localized mountain locations receiving up to 4 or 5 inches. The lowtsHAmwuid ratios
resulted inaheavy wet dense snow, while keeping snow accumulations much lower than if the storm
had a snow to liquid ratio around 15 to 1.

Figure Bbelow shows several storm related photos taken several days after the storm. The
heavy wet pasty snow stuck to trees and power lines, and was extremely difficult to shovel and plow. In
addition to the siow pictures, you can see some significant ice accumulated across the higher terrain
near Barnard, Vermont during this evefihe combination of heavy snow and ice caused significant
power outages across northern New York into Vermont, which lasted foo apateek and produced
more damage to the power grid &m the January 1998 ice storm ahdrricane Irenemaking this
snowstorm our # weather related event in 2014.



: Photo takefinear Barnard, VT. Courtesy of Suzy Hickey

The #2 weather event across northefdew York into Vermont was the widespread river
flooding from snowmelt and heavy rainfall on Aprifl&nd 16" 2014.The long winter of 2014,
prolonged by cold temperatures in Marc$trongly contributed to thavidespreadspringriver flooding.
Typicallythe spring melt begins in March with a more gradual release of water held in the snowpack. In
2014 snowmelt was delayed, and more water was held in reserve later in the spring.

Heading into April, rivers retained most of their ice cover, treregion wa blanketed in a
deep, water laden snowpack (Figures 1 &Bpecially outside of the immediate Champlain Validier



a delayed start to the spring freshet, snowmelt and rainfall created flooding througimuoidh across
northern New York and Vermont.
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Figurel: Snow Depthin inches)April 1, 2014
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Figure2: Snow Water Equivalentin inches)April 1, 2014

The first week of April was characterized by moderating temperatures and light amounts of
preciptation in the form of rain or a wintry mix. Runoff was limifégwever, as the ripening snowpack
absorbed the majority of the rainfall.

Rainfall on April ¥ produced an inch of rain over Saint Lawrence County NY, and a quarter to
half inch of rairelsewhere. Runoff from this rainfall along with temperatures in the 50s produced rises
on rivers on April 8and 9" that were sufficient to break up river ice. Ice movement was noted mainly
on northern rivers including the Great Chazy in northern Nevk,Yaord the Missisquoi and Lamoille in
Vermont. The Great Chazy at Perry Mills went above flood stage due to an ice jam, with minor impacts
to local roads and additional ice jam flooding downstream in Champlain Village. The Barton River at
Coventry also werinto flood due to runoff from snowmelt and rainfall.

On April § and 10" the rainfall and snowmelt runoff caught up with the slower responding
rivers in St. Lawrence County NY, with reports of flooding mainly along the Oswegatchie, Grass, and St.
Regs Rivers. On the fan ice jam on the Oswegatchie caused flooding near Heuvelton, and a portion
of the Maple City recreation trail in Ogdensburg was inundated as well. Other parts of Saint Lawrence
County began to flood during this time period as weligw small creeks and streams became
overwhelmed by runoff from snowmelt and rainfall.

Very warm temperatures returnedpril 10" through the 1%, with highs in the 60s and 70s and
overnight lows well above freezing. Snowmelt began in earnest througtvéleend of April 12 and
13", and runoff unabated by freezing temperatures pushed rivetsaiok fullor minor flood levels in
the days before rain arrived. Figure 3 depicts the modeled loss of Snow Water Equivalent (SWE), which



indicates a majority of\WE released from the snowpack in a one week period. Rain nmioveaim west
to east late Tuesday the 5nto Wednesday the 16th, with a swath of one to two inches from Essex
County NY, and northern Vermont. Other areas received % inch or less (Figihie &infall coincided
with peak discharge from melting snow, and forced many rivers into flood.

North Country Snow Water Equivalent Loss Source: National Operational Hydrologic

Remote Sensing Center

Tuesday April 8th - Tuesday April 15th, 2014 Created by: The NWS Forecast Office
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Figure3: Snow Water Equivalent login inches) April 815
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Figure4: Storm Total Rainfallin inches)ending April 16

Widespread flooding resulted, mainly along the largein stemgaged rivers. In Vermont the
Missisquoi, Lamoille, Passumpsic, Winooski, and Otter Creek flooded, and in New York flooding
continued along the Oswegatchie, St. Regis, GeemksSalmon Rivers. In St. Lawrence and Franklin
Counties in New York there were widespread road closures and field flooding, and some homes were
evacuated along the St. Regis. The St. Regis at Brasher Center reached flood flows that had not been
seen sincd 937. Flooding along the Passumpsic River in Vermont from Lyndonville through Passumpsic
rose to major levels, threatening homes and businesses as well as main thoroughfares in Lyndonville and
St. Johnsbury. The river gage on the Passumpsic River resamffzsicVermont witnessed its's
highest observed peak since records began in 1928. The Lamoille at Jeffers@awitlent also rose to
major levels, isolating some homes and cutting off highways.

It is interesting to note that in the Winooski basihe upstream portion that drains through
Montpelier and Waterbury VT received lesser amounts of rainfall. The majority of the rain fell in the
lower portion of the basin that fed the Essex Junction gage. Although field flooding was noted
throughout the dranage basin, the ¥z inch of rainfall in the upper part of the basin likely spared
Montpelier and Waterbury from flooding that could have been equal to that of April 2011.



Lake Champlain rose 5 feet in two weeks as a result of the snowmelt and rainfatlj@ise
going abovehe flood stage of 100 feet on April 17The lake crested at 100.54 feet on Aprif'24nd
remained above flood stage for the remainder of the month (Figure 5). The lake eventually fell below
flood stage on May 1t
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Figure5: L&ke Chanplain at Rouse Point, New York.

The #8 greatest weatheeventacross the North Countyoted on by the NWS BTV stdffring 2014
was the record cold March. Vermont had the coldest March on record with a temperaterage of
8.9Fbelow normal, and nearly two thirds of the Great Lakes remained frozen until early April impacting



commercial shippingThis record cold was causeddgleep trough in the jet stream winds across the
Eastern United States, which result@numerous arctic outbreaks. This cross polar flow in the winds
aloft produced a direct feed of very cold air from thAectic Circlewhich is highlighted ifrigure6 below.

This highly amplified pattern featured a strong ridge of high pressure acres&/@stern United States,
with a deep downstream trough over the eastern ttfords of the nationNote the jet stream is a fast
ribbon of air between 25,000 and 35,000 feet above the surface and divides warm air to the south and
cold air to the north, andypical helps in the development and track of surface cyclofié® counter
clockwise circulation around the quastationary area of low pressure over the Hudson Bay region,
helped to advect numerous blasts of arctic air across our region during MagfH 4f
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Figure6: Jetstream position on 15 March 2014.

Figure 7below shows the daily average temperature departures from Mafttnfough the March
31s across the entire United States. Noticed in the loop several extremely large departure below normal
daily average temperatures (10 to 20°F below normal), highlighted by the darker blue color. These large
temperature departures impaetl most of the eastern twhirds of the country, with above normal
temperatures over thavestern United States.
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Figure7: Daily Average Temperature Departures March 1st through March 31st, 2014.

Figure 8 shows the statewide temture ranking for the month of March 2014. Note Vermont
rank coldest on record for the 1895 to 2014 period with New HampstriceMaine rankingt2.


file://198.206.38.245/btv_home/20 - Training & Science/PastWxEvents/2014/2014 Reveiw/March Temp Departure.avi

= E== C=) ( ] == == =
Above uch

Below
(1) Average

Figure8: Statewide Temperature Ranks March 2014; Period 1895 to 2014.

Lookingat individual sites across the North Country showed Burlingtomadthe 4" coldest
March on record, with an average temperature of 2& A#hich was8.9F below normal. Compare this
to the average 2012 March temperature of 43F2which was the warmé=ver on record, shows the
extreme between the two monthsThis isighlighted in igure 9below.
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Fgure 9: Burlington, VT March 2012 vblarch 2014 daily émperatures.

A similar temperature pattern was observed at Saint Johnsb¥iT with the 2012 average March

temperature of 38.8For +8.5°Fwhile 2014 saw an average of 1&8r -11.4°Fbelow on normal.
Figure 1Ghows the daily temperatures observed at Saint Johnsturing March2012 and 2014.
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FigurelQ: Saint JohnsburyVT March 2012 vs. March 2014 daily temperatures.

Finally, a similar temperature profile was observed at Saranac Lake, but just colder per its high
mountain valley loation. FromFigurell, the average March 2@ttemperaturewas 13.2For -11.4°F
below normal. The warmest temperature observed was 42°F on Mar&hvitdle the coldest was29°F
on March 17'. Saranac Lake experienced 18 days when the minimum temperature was 0°F or colder
during the month of Marct2014. March 2014 was an extremely cold month across our regidrmuch
of the nation which will probably not occur again for many years.
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Figurell: Saranac Lake, NY March 2014 daily temperatures.

The4™ most significant weather event across the North Country during 2014 was the Ni&fch
snowstorm. This storm produced a widespreldiito 20 inch snowfall across northern New York into
Vermont, with some localized lighter and heavier amounts. The highestfali was observed at Bethel,
VT with 25 inches, while 6 to 8 inches fell across Southern Saint Lawrence County and parts of the
Northeast Kingdom of Vermont.

Fgure 12shows the surface analysis on 12 March 2014 at 10 PM, with a 981mb low pressure near
Boston, MA ana building 1024mb high pressure near Hudson Bay. This created a very strong pressure



gradient across our county warning area (CWA) with surface wind gusts between 35 and 45 mph
observed. A peak wind gust to 42 mph was measured at Burlingtemational Airport during the

event and combined with temperatures only in the 10s and 20s, created near blizzard like conditions at
times across the Champlain Valley dmgher elevations. At the height of this storm visibilities were

near zero with ravy snow and areas of blowing snow. Extremely hazardous driving conditions were
observed during the evening hours on Marctiiand for the following morning commute.

h 2014 at 10 PM.

3 < i

Figurel2: Surface map analysis on 12 Marc

Figure 13 shows the radar and surface map evolution on 12 March 2014 from 1:00 PM to 10:00 PM.
The nitial surface low pressure tracked across the Ohio Valley into Southern Pennsylvania by late
afternoon on March 12, before making the turn and strengthemjio 981mb near Boston MA by 10
PM. This track placedermont and northern New Yodn the cold side of the system airdavery
favorable location for moderate to heavy snowfall to occur. The radar evolution shows multi bands of
stronger reflectivity (ddter green and yellow colors Figurel3) impacting our CWA during the event,
which resulted in snowfall rates of 1 to 2 inches per hour on the evening of Mafth 12



Figurel3: Radar and surface map evolution on 12 March 20dem 1:00 PM to 10:00 PM.

Figure 14shows the24-hour snowfall map ending at 7 AM on 13 March 2014. Note the heavier
band of snowfall across most of central and northern Vermont with amounts between 10 and 20 inches.
The24-hour snowfall at Burlington International Airport was 18.2 inches with Bethel, VT the big winner
with 25 inches. We had lots of blowing and drifting of this light and fluffy snow, making measurements
difficult. This storm increased snow depths across thetiNCounty between 20 and 40 inches with
Mount Mansfield having a snow depth of 76 inches on Mdr¢h Figurel5 shows the snow depth
across WFO BTV CWA on Marchi affer this significant winter storm.
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Figurel4: 24-hour snowfall map (in inches)ending at 700 AM on 13 March 2014.
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#5: July 8" Widespread Damaging Winds from
Severe Thunderstorms

On the evening of July"®@014 a line of fast moving severe thunderstorms impacted thetN
County with damaging winds and was tB& most significant weather event for our region in 20T4is
large convective complex contained numerous mini bow lines of storms, which formed along a cold
front, which interacted with temperatures well into the 80schdewpoint values near 78 The highest
concentration of damaging winds occurred from the Saint Lawrence Valley in northern New York into
parts of central and northern Vermont, including the Champlain Valley.



Figure 1@elow shows a map of Local Storm Reports (LSRs) received by the National Weather
Service (NWS) Burlington (BTV), Vermont Weather Forecast Office (WFO). The severe thunderstorm
winds were estimated between 60 and 80 mph across many locations in the Narthr during this
event. The primary severe weather threat observed was damaging winds, which resulted in over 30,000
people losing power across Vermont and numerous trees down across the North Country from these
bowing lines of storms.
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Figurel6: Map of Local Storm Rmrts on July 8 & 9" 2014. Green trees indicate trees or power lines
down, light blue circles show location of large hail, and red dot is measured wind gust.

Figure 1&hows the700 PMsurface map and associatedaysis on 8 July 2014. A weéfined cold
front extended from a convectively induced meso surface low pressure across the Saint Lawrence Valley,
while a weak warm front was lifting across northern New York and Vermont. This coldl fsonhdary
providing the necessary surface convergence and lift to produce multiple bowing line segments of
severe thunderstorms across the North Country.
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Figurel7: Surface nap at 700 PM on 8 JuB014 with surface plots and cold front (blue lineith
trianglesand warm front red line with half circles

Figure 1&hows the evolution of multiple bow echoes within a large convective complex that
impacts the region on July"81t should be noted ahead of the main line, several isolated supercells
developed across parts of central New York and produced a deadly tornado near the Syracuse area.
Given these are 1 hour snap shots of the line evolution and the associated comma head, the isolated
supercells are hard to detedn addition to favorable sheamnd instability parameters, the laregeale
pattern included potent forcing for ascent, contributing to severe convective storms over a large area
(Fig. 18).
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Figurel8: 0.5° Mosaic reflectivity across the Mid Atlantic to Northeast United States fr660 PMto
1000 PMon the evening of 08 July 2014.

Figure 1%elow shows the KTYX Olse reflectivity loop from @& PMto 801 PMon 08 July 2014.
This loop clearly shows eslirdefined bow echo and associated comma heaghaturetracking
northeast at 45 to 55 mph, from the Tug Hill Plateau to southern Saint Lawrence County. The decreasing
reflectivity returns on the southwest flank of the storm, indicates an extremely streaginflow jet,
which was verified by the KTYX VAD measuring 75 knots at 1000 feet above @wtind.broken line
of storms moved quickly across northern New York and into Vermont, widespread damaging
thunderstorm winds occurred.
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Figurel9: KTY>0.5°base reflectivity loop from 602 PM to 80RM on 08 July 2014

This was the first widespread significant severe weather event of the 2014 season, which featured a
long swath of damaging winad®usinghumerous communities across rtbern New York and Vermont
to lose power. At the height of the storrmaver 30,000 people were without power in Vermont and
nearly 6,000 across extreme northern New Yaitkis largemescconvective systerfeaturednumerous
embedded mini bow echoe&igure20 belowshow a mosaic of storm damage pictures across northern
New York into Vermont.
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The6" greatest impact storm of 2014 to impact the North Country was theTpranksgivig
Day snow storm on 26 November 20Burface low pressure developed during the late evening hours
on November 28 across northern Florida and quickly raced along the eastern seaboard on'th&2i6
tracked pushed enough Atlantic moisture back inta megion, resulting in a tight northwest to
southeast snowfall gradient. Figure 20a below shows the North Country storm total snowfall ending on
November 2%, which ranged from a couple inches across$aént Lawrenc®alleyand northern New
York to oveia foot in parts of central Vermont. As snow started to fall on Novembr @érface



temperatures were near freezing, resulting in a heavy wet snow, which produced scattered power
outages across southern Vermont. At the peak, nearly 5,000 customegslwsr in Vermontwith
over 200,000 in New Hampshire and 100,000 Maine, which took nearly a week to restore. It was New

New York

I Y LJa K%gheBtésspower outage in state history.
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Figure 20aNorth Country storm total snowfall ending 27 November 2014 at 7 AM.

Figure 20b shows the radar and surface evolution on 26 November 2014. At 700 AM on
November 28 surface low pressure was developing near the North Carolina and South Carolina border
area and quickly raced north and was located near Cape Cod by 1000 PM off'ti8Bf&ce analysis
showed pressure values of 1008mb at 700 AM, but deepened to 988mb near Cape Cod by 1000 PM on
26 November 2014. This track is very favorable for producingd@enate snow event across central
New England, with a sharp northwest to southeast gradient in precipitation across our region. The radar
evolution during this event shows an intense snow band located across central Vermont between 100
PM and 700 PM on Newmber 26", which produce snowfall rates of 1 to 2 inches per hour and surface
visibilities below one half of a mile.



Figure 20bRadar and surface map evolution on 26 November 2014 from 700 AM to 1000 PM.

Figure 20c shows a water vapor image at AMson 26 November 2014, along with position of
surface low pressure and track (Retije combination of a digging mid/upper level trough and position
of a strong jet across southern Canada helped pull deegrsuydical moisture along the eastern
seaboard. Tisiis indicated by the brighter white color clouds in the image below, showing the areas of
greater available moisture. The track of deepening surface low pressure helped advect low level Atlantic
moisture back into central and southern New England dutfiegevent.



Figure 20c: Water vapor at 715 AM on 26 November 2014, with surface low and track (red).

Figure 20d below shows several stormatetl pictures in Essex, Vermor8urface temperatures
initially near freezing resulted in a heavy wet snow, which stuck to trees and power lines, especially
across central and southern Vermont and most of southern New England. This produced up to 5,000
people losing power in Vermont and over a quarter million in Mainé New Hampshire. Also, the
timing of this significant wintestorm produced major delays at many airports along #ast coast and
disrupted travel on numerous roads. Snowfall acthesWFO BTV CWA ranged from a couple inches
across northern New York taver a foot in central Vermont, making this a moderate winteather
event for our region, especially with the timing a day before Thanksgiving.
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Honorable Mentions: Supercell Thunderstorm with Large
Hail in Rutland and Addison Counties on May 27th, Flash
Flood Event in Chester, VT on July 28, and November Lake «ﬂ
Effect Snow Event :
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The 27 May 2014 Isolate8Hupercell across Addison and Rutland Counties of Vermont

Our first honorable mention occurred on 27 May 2014, as isolated supercell developed across
the higher terrain of the eastern Adirondack Mountains in northern New York and tracked southeast
across the central Champlain Valley, before dissipating over soutermont. This single storm
tracked along a sharp backdoor cold front, which separated warm moist tropical air with temperatures
in the 80s to the south from cool moist maritime air with temperatures in the 50s to the north and east.
In addition to thecontrasting air masses, this boundary helped create favorable turning dowhevel
wind field, which enhanced organized supercell thunderstorm development antklei rotation.



This monster supercell produced a long 40 to 50 mile swath of larg&dmaiBridport to
Shrewsbury, VT, along with several localized areas of damaging thunderstorm winds. A National
Weather Service (NWS) damage survey team determines the wind damage was caused bylisgaight
winds.Click herdor a complete summary of theublic information statement. Numerous reports of
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Bridport, VT, and several areas of downed trees and power lines. Rtjlrelow shows a map of the

local storm reports received by the NWS office in Burlington, VT (BTV) during the @liektierdor a
complete listig of all severe weather report
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| Figure2122: Map of Local Storm Reports on 27 May 2014. Green trees indicate trees or power lines
down, light blue circles show locationfdarge hail, and red dot is measured wind gust.

Figure 22 below shows thé&B8PMsurface map and associated analysis on 27 May 2014. This
shows a sharp cold front with a welefined wind shift from the southern Saint Lawrence Valley across
the AdirondackMountains into southern Vermont. This front separated temperatures in the upper 70s
to lower 80s across eastern New York from the upper 40s to middle 50s over most of central and
eastern New Englanalssociated with the maritime air mass which had pusimghd from the Gulf of
Maine and Gulf of St. Lawrenc8len Falls, New York reported a high temperature 6F85 May 27th,
prior to the arrival of the backdoor cold frofmot shown) Surface dewpointsn the warm sidef the


http://www.weather.gov/media/btv/events/2014-Review/StormSurvey.pdf
http://www.weather.gov/media/btv/events/2014-Review/LSR_052714.pdf

boundary were in the uppes0s to lower 60s, before convection developed.

| Figur PMon 27 May 2014 with surface plots and cold front (light blue line
with triangles).

Figure 2delow showgshe KCXX 0.5° base reflectivity loop from 324 to 504 PM on 27 May 2014.
This loop clearly shows an isolated supercell tracking southeast at 25 to 30 mph withdefivedtl
reflectivity core and hook echo structure on the southwest flank of the storm.ifidlisates a well
organized rotating supercell with 60 to 70 dBZ reflectivity representing large hail and very heavy rainfall.
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Figure2324: KCXX 0.5base reflectivity loop from 24 UTQo 504 PMon 27 May 2014.

Figure 24 below stiass KCXX 0.5° velocity (left) and reflectivity (right) at 342 PM near Bridport,
VT on 27 May 2014. The velocity data show outbound winds (blowing away from the radar located in
Colchester, VT) of 50 to 60 knots (yellow circle in the left image), whi&elisdissociated with a
descending rear flank downdrafRFD)At this time, the storm inflow winds (winds blowing toward the
radar) were generally less than 10 knots. The reflectivity structure (right image) showeddefiretd
hook echo, with the outfler velocity closely associated with the southwest flank of the reflectivity hook.
These outbound winds produced localized wind damage mainly across the slightly elevated terrain of
southern Addison County near Bridport, Vermont. In addition, localized danthge and large hail was
observed under the storm core from several miles northwest of Bridport to West Shoreham to Rutland.
This is depicted with the yellow circle in image below (right) highlighting the 60 to 70 dBZ (pink/purple)
reflectivity core. Thailo damage occurred several miles southwest of Bridport, VT, associated with the
descendindRFDportion of the storm.


file://198.206.38.245/btv_home/20 - Training & Science/PastWxEvents/2014/05-27-2014/Figures and Text Products Used/radar base reflectivity loop 2014-06-04_9-26-10.mp4
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Figure24: KCXX 0.5° velocity (Iefand reflectivity (right) at 82 PM near Bridport, VT on 27 May 2014.

In the following image we asciate reflectivity structure (left), with actual storm photograph
(right) of supercell thunderstorm near West Shoreham, VT at 424 PM on 27 May 2014. In both the
reflectivity cross section and storm photograph we are looking north into the storm witedakebeing
to the right in the image below. The reflectivity cross section shows adeétied storm reflectivity
overhang and bounded weak echo region (BWHEBfe how the strongest reflectivity core is elevated
above an area where radar echoes are wimhkonexistent. It is this region that is referred to as a
BWER. Figure 25 shows a classic example of a BWER. Meteorologists can infer that the updraft is so
strong that it is able to suspend rain and/or hail aloft, and not fall to the ground (hencéadkef echo
returns below the strong reflectivity core). Storms that have this particular signature are capable of
producing severe weather.

Also, a strong southwest flank reflectivity core is present. This reflectivity core is associated with
the desendingRFDand is shown nicely witthe lowering cloud structure photograph (lower right).
Given the distance away and higher terrain, it looks like the cloud is touching the ground in the
photograph below, but probably is several hundred feet above ground level. Also, note the cloud
structure B not circular in shape, but instead has a boot like appearance on the east flank, indicating the



potential for gusty downburst winds. Thenslucentareas in the photo background indicate the
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Figure25: KCXX reflectivity cross section and storm photo near West Cornwall, VT at 2024 UTC on 27
May 2014.

Thissupercell thundestorm was 9miles tall withstorm top reflectivity over 4®00 feet above
ground level (AGlgs it approached Rutland, Vi addiion, a solid 60 to 70 dBZ reflectivity core was
present to 30,000 feet AGL, indicating a very warm and unstable air mass was being lifted into the
A02N¥VQa dzZLJRNI Fi & { 2dzy RAY Jth talbefudlimridRevéls taB®M0kcetdmd A G+ 6f S LINRTFAE S G A
favorable shear for organized and persistent convection capable of producing severe hail.

Figure 2&below shows Echo Top (lower left) and Vertical Integrated Liquid ({oiNgr right) at
2040 UTC on 2May 2014 near Rutland, VT. Echo top is a good iridicaf the storm top and the taller
the storm the greater potential for severe winds or large hail. VIL is an estimate of the total mass of
precipitation in the clouds. The measurement is obtained by observing the reflectivity of the vertical
column as otained by radar. This measurement is usually used in determining the size of hail, the
potential amount of rain under a thunderstorm, and the potential downdraft strength when combined
with the height of the echo tops. When VIL values quickly fall, it mmegn that a downburst is
occurring, a result of a weakening of the storm's updraft and the storms inability to hold the copious
amounts of moisture/hail within the storm's structure. This means greater potential for the storm to
produce damaging winds ake downburst decends to the surface. Figure &Bows VIL (gray and white



color) values > 80 kg/m2 several miles northwest of Rutland. This indicates a very well developed

dzLIRNJ Fi X 6KAOK LINRPRAZOSR wm®OT p étwishotedsiipBoNb ke A f Ay t N2POG2NJ | yR wdzi
storm, the Automated Weather Observation Station (AWOS) at Rutland Regional Airport had southeast

storm relative inflow winds sustained at 30 mph with gusts to 37 riplis supercell storm continued to

track southeast before weakening ne&hrewsbury, VT during the early evening hours of My 27
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Figure26: Echo Topif feet, |
2014 near Rutland, VT.

eft) and Verticallyintegrated Liquid km/m?, right) at 440 PMon 27 May



This was the first significant severe weather event of the 2014 seagtich featured a long swath
of large hail and localized wind damage associated with an isolated supercell thunderstorm. This was the
only severe thunderstorm across the WFO BTV CWA on 27 May 2014. A 74 mph wind gust was
measured northwest of Bridport,Vduring the event, along with isolated areas of trees down and some
structural damage to houses and farmsteads across southern Addison County. At the height of the
storm, only 500 people were without power, indicating the main impact from the storm wasase
KIAfd alye NBLRNIA 2F KFAf dzZJ 42 32t F oFff &aATS 2NI mdTtpé Ay RA
areas of wind damage and the large swath of severe hail from near Bridport to Whiting to Proctor to
Rutland. Finally, some brief heavy raihfatcurred with this supercell thunderstorm, with urban and
poor drainage flooding being observed in the City of Rutland. Finally, EAgstews some of the storm
related structural and tree damage that occurred, along with several pictures of larg®heitg the
peak of the storm, hail was measured several inches deep in West Rutland.

Figure27: Stormdamagephotos from 27 May 2014.

The Chester, Vermont Flash Flooding Event on 28 July

Our 29 honorable mention was the devastating but very isolated flash flooding event that
occurred on 28 July 2014, near Chester,Sfationary thunderstorms developed in the early evening of
July 28 over south central Windsor County in Vermont in the headwafdte Williams River. Rainfall
totals were two to three inches in a little over an hour, and the one hour return interval was over a 50
year event (Figurg8).
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Figure 28: Precipitation accumulation return period.

At the surface, low pressure moved fincsoutheast New York across southern New England
during the day of the 28th. South winds ahead of the low brought warm moist air to southern Vermont,
with afternoon high temperatures near 80 and surface dewpoint temperatures in the upper 60s (Figure
29).



Figure29: Surface plot valid 8 AM July 28, 20Burface low track (red arrow) andewpoint >65F
(shaded green).

At 500 mb, a trough of low pressure extended south from a closed low over Quebec, while a
shortwave trough lifted northeast througsouthern New England on a track similar to the surface low

(Figure B).



