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Welcome to the fall edition of The Four Seasons, a quarterly
newsletter issued by the National Weather Service in Burlington, VT.

In this edition wedll take a | ook bac
past summer. We also look at the busy summer our forecasters had,

from providing weather support for wildfires out west, visiting the

NERFC, completing an intensive Leadership program, and installing a

new weather station in central Ver mon
forecastero as well as help us s4dn~ go

Charge. We hope you enjoy the newsletter and thank you for reading!

-Robert Haynes and Rebetuzell

The meteorologicalsummer (defined asthe months June,July,and August)of
2018wasthe 29 hottest in . dzNX A yetidddfyfeRardcsecondonly to 1949by a
tenth of a degree Most of Junewasnearto below average but towardslate June,a
strong ridge of high pressuredevelopedalongthe eastern United Statescausinga
prolonged,dangerousheat wave acrossNew England Thisfeature persistedfor the
remainderof the summer,leadingto a constantstreamof warm, muggyair from the
Gulf of Mexica A wide array of heatrelated recordswere brokenthis summerasa
resultof this weatherpattern (Tablel).

Record Broken New Recordhs of 2018

Highest low T at BTV y nx &iwdz e
All-time warmest mean monthly low &t BTV Tcdnx O Wd
All-time warmest mean monthly max T at BTV y T dduly)
WarmestAugust mean monthly T at BTV Tndp x
Warmest August mean monthly low T at BTV cnddphpx
| 2yaSOdzi y S CRFE&& . % + 29 Days
Warmest August monthly low T at Montpelier py ®o x
All-time max T tied at Mt. Mansfield y n X

Table 1Some of the records broken this past summer.
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While the number of daily record highstied or Sun |Mon | Tue | Wed | Thu | Fri | Sat
broken were not overly abundant, the persistence
and lack of relief resultedin severallongerrunning  |June |25 26 |27 (28 |29 |30
temperature recordsto be broken The heat wave, 72° | 78° | 79° | 75° | 88° | 93°
defined as three or more consecutivedays at or  [y,1y1 |2 3 4 5 6 7
above 90°F, from June30th to July5‘h, wasthe 2nd 96° 97° 93° g5° g5° a3° a1°
longestheatwavein . dzNI A yeddidd JuR2018
was the hottest month experiencedon record for
the Burlington area, and August 2018 bested its
monthly mean record as well. Additionally, the |15 |16 |17 18 |19 120 |21
consecutivenumber of daysat or above 80°F was | 90° | 96° | 87° | 78° | 85° | 91° | 89°
the mostin. dzNX A Yelidd®fyfeQaadat 29days |22 |23 |22 |25 |26 |27 |28
(Figure 1, consecutivedays highlighted in yellow). 83° | 85° | 92° | 85° | 83° | 89° | 83°
High dewpoint temperatures contributed to low
temperatureswell aboveseasonahorms OnJuly2,
temperaturesat Burlingtonfailed to fall below 80°F
for the first time in our period of record Themuggy | E B ‘ < e
air mass also facilitated issuance of the first | °1° | 95° | 85" | 87° | 88" | 80" | 83°
excessiveneat warningsfrom our office for the St 12 13 14 15 16 17 18
Lawrenceand Champlairvalleyswhere heat indices 84° | 85° | 86° | 88° | 80° | 78° | 72°
exceededl105°F for at least2 consecutivehours or

8 9 10 11 12 13 14
87° | 92° 89° | 79° | 84° | 86° | 83°

29 30 31 Augl |2 3 4
82° | 85° 87° | 84° | 86° | 81° | 88°

Figure 1. Observed higgmperatures at Burlington

longer. Tablel (previouspage)is a samplingof some International Airport from June 2%hrough August 18
of the most impressive heat records broken this During the period from June!®® August 18, the
year. temperature reached or exceeded 80 degrees for 47 of 49 dqys.

Daily Temperature Data - Burlington Area, VT (ThreadEx)
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Figure2. Observed Daily Temperature Data from Burlington.
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Sowhy was this summer so hot and muggy?

During a typical summer, high pressure builds over the Typical Bermuda High Setup
western Atlantic Ocean Thishigh pressureis a semipermanent - 5| A
feature of the summer months often centered near Bermuda,
givingit its colloquialnamethe & . S N dkRaIRléckwiselow
around high pressure allowsthe BermudaHighto steer warm,
moist air from the tropics towards the southeastern United
States, and then northeast off the Mid-Atlantic coast (Figure
3). Thisiswhy the southeasternUSgetsso hot and stickyin the
late summer months Dependingon the KA 3 strength and s
location, this tropical air masscan make it into New England = BeatSs
When this happensit brings us our most humid days of the Figure3.Typical summer patteand
summerhoweverthesestretchesare usuallyshortlived. location of the Bermuda High

So what happened this year? The Bermuda high was
abnormally strong, and extended further northwest than a
typical year (Figured). Insteadof the tropical air being steered
off-shorebefore reachingthe northeast,the tropical air wasable
to work its way up the entire east Coastpersistingfurther north
than normal throughout the summer.

For further explanation on the reasons behind this
& dzY Y Sedddtheat, we canlook aloft at the upper levelsof
the atmosphere The most notable feature in the upper levels
was an anomalouslystrong ridge of high pressure over the e
eastern US This upperlevel ridge essentiallyblocked cooler, Figure4. 2018 Summer pattern. Note the atypical
drier Canadiarair from movinginto the northeasternuS and northwestward extent of the Bermuda High.
kept our atmospheremore stabler limiting chancesfor cooling showersand storms Comparing2018 to
194906 . dzNI AwaArhésssyfminaron record) usingNCEP/NCARanalysisof 500mb heights,someother
notable features stand out (Figure5). Another strong ridge of high pressureis noted in the northeastern
Pacific Betweenthe two highsis an uppertrough,whichpromoted moist, southwestflow into NewEngland

2018 Bermuda High Setup

A Humid

NCEP/NGAR Reanalyss NCEP/NCAR Reanciyss
200md Geopotential Height (m) Composite Anomaly 19812010 clima

500mb Geopotentiol Height {m) Composite Anomal

Jun to Aug: 1949 Jun o Aug 2018

Figureb. Comparison of 500mb Geopotential Height anomalies in the record breaking summer of 1949 (left) and 2018 (right

summers featured an anomalously strong ridge of high pressure (denoted witlzagzlige) over the northeastern US, a ridgerov

the northeastern Pacific, and a trough (denoted with a dashed line) in between th&tyes over the Intermountain Westage
provided by the NOAA/ESRL Physical Sciences Division, Boulder Colorado from their Web site at http://www.esrl.ndaa.gg
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What about this winter? ?

Sothe big questionaswe getreadyto dustoff our skisand breakout the winter parkasis what will this
winter be like???Doesthe record heat of the summermeanthat winter will alsobe warm? Not necessarily
We looked backat winter temperaturesstatisticsfollowing the top 25 warmestsummers,and found much
variation in winter temperaturesfollowing our warmestsummers On average, meanwinter temperatures
following the 25 warmestsummersat Burlingtonhavebeen1.6x @bovenormal Butii K I justdaverage,
andthere havebeensomewintersafter warm summerghat haveaveragedelownormal

One way that forecasterspredict longterm trends in temperaturesand precipitation is to look at
atmosphericteleconnections b h ! CndatePredictionCenterhasforecasteda 65to 70% chanceof an El
Nifioonsetduringthe winter of 20182019 Butwhat doesthis meanfor New England?t turns out that there
A & g(\v@nj strongcorrelationbetween EINifio conditionsand winter weatheranomaliesover the Northeast
We lookedbackat recentEINifioyearsandcompared. dzNI A wiBtér nfp@raturesandfound EINifios

winters to be about one degreeon average
warmer than normal for us in the North
Country Butjust aswasthe casefollowing
our warmestsummers,this just an average,
and there have been quite a few EI Nifio
years where Burlington has recorded a
colderthan averagewinter. Overall,EINifio
is a much better predictor for winter
weather patterns in the southern and

El Nifio

Pac

T .. ....-~LowPRESSURE

western USthan the northeasternUS A far
more useful teleconnectionto predict our
upcomingtemperaturesin the northeastUsS

PERSISTENT EXTENDED PACIFIC JET STREAM
& AMPLIFIED STORM TRACK
"o

Figure6. Typical JanuaryMarch weather anomalies and

atmospheric circulation during moderate to stréiiyifio.
Graphic courtesy of the Climate Prediction Center
WWW.CpC.Ncep.noaa.gov

$f

isthe North Atlantic Oscillation(NAO) However
the NAO can shift phasesmultiple times in a
season,so A (itébaearly now to see what the
NAO hasto say for our upcomingwinter as a
whole.

b h! ! Qi&ate Prediction Center (CPC)
puts out three-month outlooksfor temperature
The three month outlook, made on September
20, givesa 50% to 60% probability of above
normaltemperaturesfor Vermontand Northern
New Yorkfor Octoberthrough December(Figure
7). Thisoutlook takesmanyfactorsinto account,
includingthe forecastdevelopmentof a weak El
Nifio, longrange weather model forecasts,

_ statisticaltrends,and decadakrends

Figure 7. (left)
ThreeMonth Temperature Outlook
Issued 20 Sept. 2018, Valid dtc 2018.
Graphic courtesy of the Climate Prediction Center
WWW.Cpc.ncep.noaa.gov
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Prowdmg Decision Support Services on Large

WestemﬂUmted States ledfmes
By Brooke Taber ~

Inthe UnltedStatesthls year there has been almost 45,000 wildfires burning nearly 7 million acreq of
land. Similar to the previous couple of years this reflects an above average season, with many of the fifes
occurring acrosghe westernUnited States, due to above normal temperatures, reduced snow pack, angl
below normal precipitation Figure 1 showkcation of large wildfires across the western United States.

This past summer | had the
opportunity as an Incident
Meteorologist (IMET) to provide
on-site decisionsupport servicesto
several large wildfires in western
Colorado NationalWeatherService
IMETs are key members of the
incident command team, which
continuously  provide  on-site
meteorologicalsupport for keeping
both fire fighters and the general
public safe This support includes
site specificweather briefings and
forecast information, along with a
continuous weather watch for
changingor threatening weather,

which could have significant
impactson fire behaviorand crew Figurel: Locations of fires across the western US in late Augus

safety We are especiallyconcernedwith temperatures,relative humidity, wind speedand direction,
alongwith chancesof precipitation and thunderstorms We provide numerousweather briefingsto fire
plannersand operationsfor developingstrategiesto quickly and effectively suppressthe fire, utilizing
both by air andgroundresources

My IMET  deployment
includedworking for two different
Rocky Mountain Incident
ManagementTeams Thisincluded
providingdecisionsupportservices
for the Lake Christine Fire near
Aspen,Colorado,then transferring
after seven daysto CacheCreek
Fire near Rifle  The LakeChristine
Fire was on the White River
NationalForestandgrewto 12,000
acres during my deployment We
experienced several rounds of

Figure 2: Pictures of fire activity and retardant drop from aircraftisolated thunderstorms, which
on Lake Christine Fire in Colorado. Pictures courtesy of Rockproduced spotty rainfall on the

Mountain Incident Management Team Black. fire, along with localized gusty
outflow windsup to 55 mph.




