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The Record Breaking Heat of Summer, 2018 
-Robert Haynes and Rebecca Duell 

National Weather Service Burlington, VT 

The Four Seasons  

Letter from the Editors  
     Welcome to the fall edition of The Four Seasons, a quarterly 
newsletter issued by the National Weather Service in Burlington, VT.  
In this edition weôll take a look back at the record breaking heat this 
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 Vermont.  Youôll also get to ñmeet a 
forecasterò as well as help us say goodbye to our Meteorologist- in -
Charge.  We hope you enjoy the newsletter and thank you for reading!  

          The meteorological summer (defined as the months June, July, and August) of 
2018 was the 2nd hottest in .ǳǊƭƛƴƎǘƻƴΩǎ period of recordςsecond only to 1949 by a 
tenth of a degree. Most of June was near to below average, but towards late June, a 
strong ridge of high pressure developed along the eastern United States causing a 
prolonged, dangerous heat wave across New England. This feature persisted for the 
remainder of the summer, leading to a constant stream of warm, muggy air from the 
Gulf of Mexico. A wide array of heat-related records were broken this summer as a 
result of this  weather pattern (Table 1). 

Table 1. Some of the records broken this past summer. 

Record Broken New Record as of 2018 

Highest low T at BTV улх όWǳƭȅ нnd) 

All-time warmest mean monthly low T at BTV тсΦлх όWǳƭȅύ 

All-time warmest mean monthly max T at BTV утΦпх (July) 

Warmest August mean monthly T at BTV тпΦрх 

Warmest August mean monthly low T at BTV спΦфх 

/ƻƴǎŜŎǳǘƛǾŜ Řŀȅǎ җ улхC ŀǘ .¢± 29 Days 

Warmest August monthly low T at Montpelier руΦох 

All-time max T tied at Mt. Mansfield упх 
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          While the number of daily record highs tied or 
broken were not overly abundant, the persistence 
and lack of relief resulted in several longer running 
temperature records to be broken. The heat wave, 
defined as three or more consecutive days at or 
above 90°F, from June 30th to July 5th, was the 2nd 
longest heatwave in .ǳǊƭƛƴƎǘƻƴΩǎ records. July 2018 
was the hottest month experienced on record for 
the Burlington area, and August 2018 bested its 
monthly mean record as well. Additionally, the 
consecutive number of days at or above 80°F was 
the most in .ǳǊƭƛƴƎǘƻƴΩǎ period of record at 29 days 
(Figure 1, consecutive days highlighted in yellow).  
High dewpoint temperatures contributed to low 
temperatures well above seasonal norms. On July 2, 
temperatures at Burlington failed to fall below 80°F 
for the first time in our period of record. The muggy 
air mass also facilitated issuance of the first 
excessive heat warnings from our office for the St. 
Lawrence and Champlain Valleys, where heat indices 
exceeded 105°F for at least 2 consecutive hours or 
longer. Table 1 (previous page) is a sampling of some 
of the most impressive heat records broken this 
year. 
 

Figure 2. Observed Daily Temperature Data from Burlington.  

Figure 1. Observed high temperatures at Burlington 
International Airport from June 25th through August 18th.  

During the period from June 29th to August 16th, the 
temperature reached or exceeded 80 degrees for 47 of 49 days.  
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Figure 5. Comparison of 500mb Geopotential Height anomalies in the record breaking summer of 1949 (left) and 2018 (right).  Both  
summers featured an anomalously strong ridge of high pressure (denoted with a zig-zag line) over the northeastern US, a ridge over 
the northeastern Pacific, and a trough (denoted with a dashed line) in between the two ridges over the Intermountain West. Image 

provided by the NOAA/ESRL Physical Sciences Division, Boulder Colorado from their Web site at http://www.esrl.noaa.gov/psd/  

kept  our atmosphere more stableτlimiting chances for cooling showers and storms. Comparing 2018 to 
1949 ό.ǳǊƭƛƴƎǘƻƴΩǎ warmest summer on record) using NCEP/NCAR reanalysis of 500mb heights, some other 
notable features stand out (Figure 5). Another strong ridge of high pressure is noted in the northeastern 
Pacific. Between the two highs is an upper trough, which promoted moist, southwest flow into New England.  
 

Figure 4. 2018 Summer pattern.  Note the atypical 
northwestward extent of the Bermuda High. 

Figure 3.Typical summer pattern and 
location of the Bermuda High 

So why was this summer so hot and muggy? 

          During a typical summer, high pressure builds over the 
western Atlantic Ocean.  This high pressure is a semi-permanent 
feature of the summer months often centered near Bermuda, 
giving it its colloquial name the ά.ŜǊƳǳŘŀ IƛƎƘέ.  Clockwise flow 
around high pressure, allows the Bermuda High to steer warm, 
moist air from the tropics towards the southeastern United 
States, and then northeast off the Mid-Atlantic coast (Figure 
3).  This is why the southeastern US gets so hot and sticky in the 
late summer months. Depending on the ƘƛƎƘΩǎ strength and 
location, this tropical air mass can make it into New England. 
When this happens it brings us our most humid days of the 
summer, however these stretches are usually short-lived.  
          So what happened this year?  The Bermuda high was 
abnormally strong, and extended further northwest than a 
typical year (Figure 4).  Instead of the tropical air being steered 
off-shore before reaching the northeast, the tropical air was able 
to work its way up the entire east Coast persisting further north 
than normal  throughout  the summer. 
          For further explanation on the reasons behind this 
ǎǳƳƳŜǊΩǎ record heat, we can look aloft at the upper levels of 
the atmosphere. The most notable feature in the upper levels 
was an anomalously strong ridge of high pressure over the 
eastern US. This upper-level ridge essentially blocked cooler, 
drier Canadian air from  moving into the northeastern US, and 
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What about this winter? ?          
          So the big question as we get ready to dust off our skis and break out the winter parkas is what will this 
winter be like??? Does the record heat of the summer mean that winter will also be warm?  Not necessarily.  
We looked back at winter temperatures statistics following the top 25 warmest summers, and found much 
variation in winter temperatures following our warmest summers.  On average, mean winter temperatures 
following the 25 warmest summers at Burlington have been 1.6хC above normal.  But ǘƘŀǘΩǎ just an average, 
and there have been some winters after warm summers that have averaged below normal.   
          One way that forecasters predict long-term trends in temperatures and precipitation is to look at 
atmospheric teleconnections.  bh!!Ωǎ Climate Prediction Center has forecasted a 65 to 70% chance of an El 
Niño onset during the winter of 2018-2019. But what does this mean for New England? It turns out that there 
ƛǎƴΩǘ a very strong correlation between El Niño conditions and winter weather anomalies over the Northeast. 
We looked back at recent El Niño years and compared .ǳǊƭƛƴƎǘƻƴΩǎ winter temperatures, and found El Niños 

winters to be about one degree on average 
warmer than normal for us in the North 
Country.  But just as was the case following 
our warmest summers, this just an average, 
and there have been quite a few El Niño 
years where Burlington has recorded a 
colder than average winter.  Overall, El Niño 
is a much better predictor for winter 
weather patterns in the southern and 
western US than the northeastern US. A far 
more useful teleconnection to predict our 
upcoming temperatures  in the northeast US Figure 6. Typical January ς March weather anomalies and 

atmospheric circulation during moderate to strong El Niño. 
Graphic courtesy of the Climate Prediction Center 

www.cpc.ncep.noaa.gov 

is the North Atlantic Oscillation (NAO).  However, 
the NAO can shift phases multiple times in a 
season, so ƛǘΩǎ too early now to see what the 
NAO has to say for our upcoming winter as a 
whole.   
         bh!!Ωǎ Climate Prediction Center (CPC) 
puts out three-month outlooks for temperature.  
The three month outlook, made on September 
20, gives a 50% to 60% probability of above 
normal temperatures for Vermont and Northern 
New York for October through December (Figure 
7).  This outlook takes many factors into account, 
including the forecast development of a weak El 
Niño, long-range weather model forecasts, 
statistical trends, and decadal trends.   

Figure 7. (left) 
Three-Month Temperature Outlook  

Issued 20 Sept. 2018, Valid Oct.-Dec 2018. 
Graphic courtesy of the Climate Prediction Center 

www.cpc.ncep.noaa.gov 
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          This past summer I had the 
opportunity as an Incident 
Meteorologist (IMET) to provide 
on-site decision support services to 
several large wildfires in western 
Colorado. National Weather Service 
IMETs are key members of the 
incident command team, which 
continuously provide on-site 
meteorological support for keeping 
both fire fighters and the general 
public safe. This support includes 
site specific weather briefings and 
forecast information, along with a 
continuous weather watch for 
changing or threatening weather, 
which could have significant 
impacts on fire behavior and crew  

Figure 2: Pictures of fire activity and retardant drop from aircraft 
on Lake Christine Fire in Colorado. Pictures courtesy of Rocky 

Mountain Incident Management Team Black.  

          My IMET deployment 
included working for two different 
Rocky Mountain Incident 
Management Teams. This included 
providing decision support services 
for the Lake Christine Fire near 
Aspen, Colorado, then transferring 
after seven days to Cache Creek 
Fire near Rifle.  The Lake Christine 
Fire was on the White River 
National Forest and grew to 12,000 
acres during my deployment. We 
experienced several rounds of 
isolated thunderstorms, which 
produced  spotty rainfall on the 
fire, along with localized gusty 
outflow winds up to 55 mph.  

          In the United States  this year there has been almost 45,000 wildfires burning nearly 7 million acres of 
land. Similar to the previous couple of years this reflects an above average season, with many of the fires 
occurring across  the  western United States, due to above normal temperatures, reduced snow pack, and 
below normal precipitation.  Figure 1 shows location of large wildfires across the western United States. 

safety. We are especially concerned with temperatures, relative humidity, wind speed and direction, 
along with chances of precipitation and thunderstorms. We provide numerous weather briefings to fire 
planners and operations for developing strategies to quickly and effectively suppress the fire, utilizing 
both by air and ground resources. 

Figure 1: Locations of fires across the western US in late August 


