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Summer Heat in Vermont

Two Rivers-Ottauquechee
Regional Emergency Management Committee

31 May 2023

Scott Whittier - scott.whittier@noaa.gov
Warning Coordination Meteorologist
NOAA/NWS/WFO Burlington, VT

National Oceanic and
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Burlington Weather Forecast Office


mailto:scott.whittier@noaa.gov

Overview - Agenda

® (Climatology and Trends of
— Summer and Hot Days (285°F, 290°F)

— Are summers getting longer?

* NEW NWS Burlington HEAT Page

®* What to possibly expect in the future
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April 15t - September 30t

Temperatures above 90 degrees are possible from mid-April through late September

125 517
90°F
e - ,-'4‘-.. A T v T \‘/\,’\-“\ ".\_,’A”"'-_(f— -l ’_’,‘-.. i
" - —~ S —
" /\,_\-Jr \\ / b ! - IE o o - AV
o R o — _—— | E
N e oG
T on — - S °
170
-5 -3l
8z 13 LT Wy | Way 15 lur & Jut 22 Jul & Jul 10 Ay 3 g 17 A 3l S0 14 Sep 28
® Observed temperature range 2020y @ Noomal semperature range — Record Max — Recard Min
Early heat is problematic due to lack of acclimation.
Prolonged heat is problematic due to compounding effects.
National Oceanic and . .
Atmospheric Administration Burlington Weather Forecast Office

U.S. Department of Commerce



&

June, July, August
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Rank | Year Mean Max Temperature
1 1995 83.1
— 2 2020 82.8
7 of the Top 10 T Ta0m 028 9 of the Top 10
Warmest Summer 4 1999 82.0 have occurred
High Temperatures > Z 2312 :1 2 since 1995
have occurred in 7 | 2008 815
the last 10 years L - [ 19% 813
> 9 | 2019 813
| 10 | 2022 81.1
E - 2021 81.1
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June, July, August

Temperature idegrees B

Mean Min Temperature - Burlington Area, VT (ThreacEs]
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From 1950-01 Ta 20z1-01
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Rank | Year Mean Min Temperature
—) 1 2021 62.8
—) 2 2020 61.7
—p | 3 | 2018 615
9 of the Top 10 4 | 2005 613 ALL of the Top 10
Warmest Summer > i have occurred
Low Temperatures = [ 7 [2013 60.1 since 1995
have occurred in p | 5 | 202 600
9 | 1999 59.9
the last 10 years | —p | 10 | 2015 59.7
— | - | 2014 59.7
- 199 59.7
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Year Number of Days Max Temperature >= 90
2002 19
2003 7
2004 1
2005 5
2006 7
2007 8
2008 5
2009 2
2010 15
201 9
2012 20
2013 "
2014 1
2015 5
2016 7
2017 6
2018 14
2019 6
2020 10
2021 13
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Number of Days Max |emperature =— 90 - Jan through Dec - Burlington Arca, W1 (Threadbx)

. - . Average # Days AOA 90 degrees at BTV
has gone from 6 to 9 since 1990
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1850 1904 1072 1880 1088 1990 2004 2012 2020
Rank | Year MNumber of Days Max Temperature >= 90
r—- 1 [2020 20
- 1988 20
3 [19%39 13
- 1995 18 5 of the Top 10
—) | 5 |2018 17 have occurred in
- 2002 7 the last 10 years
7 [1975 15
1955 i and 8.of the Top 10
—p | 9 | 2021 11 since 1995
— | 10 2022 13
— | - | 2012 13
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Year Number of Days Max Temperature >= 85
2002 36
2003 28
2004 8
2005 a7
2006 23
2007 30
2008 12
2009 14
2010 30
201 24
2012 a7
2013 29
2014 25
2015 41
2016 45
2017 23
2018 49
2019 30
2020 48
2021 37
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2002-2021

& T E - o / f’ Year | Number of Days Max Temperature >= 85
) 2002 27
V4 2003 13
2004 8
2005 26
ESSEX 2006 23
2007 25
2008 7
2009 10
2010 24
201 16
- 2012 20
Montoelier 2013 17
» 2014 12
WASHINGTON 2015 18
2016 20
2017 14
2018 24
2019 15
2020 33
2021 23

Number of Days Max Temperature >= 85

40

22

13

41

20

26

14

16

40

29

44

25

17

33

36

23

33

29

40

# Days = 85°F is 3-5X MORE compared to # Days = 90°F
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MNumber of Days Max Temperature == 85 - Jan through Dec - Burlington Area, ¥T (ThreadkEx)

Use navigarien taols ahawve and helaw chart oo change displayesd range

zoom [ 1yr [ 10yes [ 30ves NI Average # Days AOA 85 degrees at BTV
has gone from 26 to 31 since 1990

Number of Days

Rank | Year | Number of Days Max Temperature >= 85
— 4| 2020 49
—) - (2013 49
3 1999 46
— 4| 2016 45 6 of the Top 10
5 1959 43 have occurred in
6 [19% 42 the last 10 years
- |1975 42
> & (2015 e and 8 out of 10
9 |1955 40 since 1995
—) | 10 2021 a7
—) | - 2012 37
- |2005 a7
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Risk of Heat-Related ED Visits

Vigs? Risk of Heat Related ED Visits S
20X More at 95t Percentile (d A \i s /
. R ’/ \ /\/, > e |
65th Percentile Heat | 95th Percentile Dry § 95th Percentile { J N\ i 4\/ 13 3
Location Index (May-Sept Bulb Temp Heat Index N 20 ./~ g
ndex (May-Sept) N AT 7
(~ 30 Year Normal High) (May-Sept) * (May-Sept)* 3{” D""m/§ \/13 /\/ 1 [~/
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——=4 / a) s
Bennington 79 87 90 // V mmﬁ ,N/\{ <
26 L ' 2
. 32 woosw /Z*/\ ORMGE rf
Burlington 81 89 92 | /48
RO
Montpelier 77 85 87 / \/ 27}/ 35
Nl
Newport 75 84 85 } Y /Climatological
L ,g) Average
Rutland 78 85 87 |\ e 'J\* —/ # Days = 85°F
3 [ 2002-2021
Springfield 80 89 90 J | oo -
( 22 J ‘)\
St. Johnsbury 78 86 88 |—.
Number of Days Max Temperature >= 85 - Jan through Dec - Burlington Area, V1 (Threadkx)
Stowe 78 87 88 :
Frnm |10 o TR From 1as1 To 2021
Swanton 79 88 91

* Basically 90-95F in the Champlain Valley and Lower CT River Valley ~ 8-12 days/year

Number of Days

* Mid-Upper 80s for Interior/Higher Elevations of VT ~ 8-12 days/year

* Trend is going higher!!! — T
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1056 1064 107, 1080 1088 109840 2004 2032 220
Rank | Year Mean Max Temperature
P 1 | 2015 789
2 | 1881 771
P 3 | 2016 758
9 of the Top 20 have 4| 2002 76.0
] —— 5| 2017 759
occurred in the last —— 6 | 2018 75.1
7| 1998 745
10 years. 8 | 2007 744
9 | 2008 74.1
15 out of Top 20 0 ise 740
. 11| 2003 739
since 1995. —p 2 202 7o
— 13| 2014 730
R 730
» 15 | 2020 728
Ll
- | 2011 728
- en 728
18| 1982 725
—. 19 2012 721
P 20 | 2018 72.0
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® NWSissues Heat Headlines using the
i NWS Eastern Region
Heat Index Wal\':ing Cri(eii;/

NWS Eastern Region
Heat Index Advisory Criteria

Heat Index.
— Heat Index is the combination of the ambient

(air) temperature and the humidity.
— Heat Advisory issued for Heat Index of 95-

104°F
— Excessive Heat Warning issued for Heat

Index = 105°F

105F or more for 2 hours.
110F or more for 2 hours
I 115F o more for 2 hous

Heat Index Advisory Criteria
95-104F for 2 hours of more
sy 95-99F for 2 consecutive days or
100-104F anytime

95-!04 la 7h lsrxmot
13, T00-104F begining Juy 1
3

1 100-104F for 2 hours

105-114F for 2

s throug!
-1\0-“4Fheq ing July 1
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ot
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Experimental Graphical Hazardous Weather Outlook

Excessive Heat Risk for Thu/Thu Night N Burlington VT B3

Valid 8 AM Thu Jun 01, 2023 to 8 AM Fri Jun 02, 2023 Issued May 31,2023 7:22 AM EDT

Watertown

Threat Risk

&

Srunyasry

Concord

Little
Falls

Jaffrey

£ @ » nwsBurlington weather.gov/btv

Risk Level Category

[ None
Limited
Elevated

(=] Significant

| Extreme

National Oceanic and

Definition

Maximum heat index < 80 degrees. N ssive Heat Risk

Maximum heat index 80 to 89 degrees, Heat exhaustion possible with prolonged exposure.

Maximum heat index 90 to 94 degrees. Heat exhaustion likely

th prolonged exposure. Heat stroke possible.
Maximum heat index 94 to 104 degrees. Heat exhaustion or heat stroke likely with prolonged exposure.

Maximum heat index >= 105 degrees. Dangerously hot conditions could quickly result in heat exhaustion or heat stroke,

Atmospheric Administration

U.S. Department of Commerce

24 Hr Hazard Risks

We encourage your comments or suggestions for improvements using t

Severe Thunderstorm
Tornado
Thunderstorm Wind
Hail

Lightning
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Excessive Rainfall

Excessive Heat

Wind

Frost/Freeze

fog

Fire Weather

1 100l
7
:

electronic survey

Threat Map

Days 1-7 Threats

Risk Level Legend

Graphicsl Hazards

Burlington Weather Forecast Office



® Heat Headlines

® Current Observations
— Ambient, Apparent (HI) and WBGT

® Max T and Heat Index Forecast

® WBGT (Wet Bulb Globe Temperature)
® WBGT vs. Heat Index Forecast

® Heat Safety

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

Excessive Heat Awareness and Safety Burlington, VT
Weather.gov > Burlingt Weather Forscast Office

fon, VT > Excessive Heat Awareness and Safety

sts ivers and Lakes Climate ant
[ Current Observations ] MaxT & Heat Index Forecast I WBGT ] WBGT vs Heat Index Forecast ] Heat Headlines I Heat Safety -

Current Temperatures

Burlington Weather Forecast Office



® Heat Headlines

= Any heat headlines will have a RED tab and appear as
the first tab with more detailed heat headline

® NWS issues Heat Headlines using the Heat Index
— Heat Index is the combination of the ambient (air)

— Heat Advisory issued for Heat Index of 95-104°F
— Excessive Heat Warning issued for Heat Index = 105°F

&

information.

temperature and the humidity.

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Heat Headlines

Lecul I'regruma

Heat

NWS Eastern Region
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Heat Index Advisory Criteria | |
o |
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Headlines

NWS Eastern Region
Heat Index Warning Criteria
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> Current Observations
e Heat Awareness and Safety Burlington, VT

Excessiv
Weather gov > Burlington, VT > Excessive Heat Awareness and Safety

Radar
[ urrent Observations I MaxT & Heat Index Forecast I WBGT ] WBGT vs Heat Index Forecast I Heat Headlines I Heat Safety -

Current Hazai Current Conditions

Current Temperatures

® Current Observations
— Ambient, Apparent (HI) and WBGT

Burlington Weather Forecast Office
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Max T & Heat Index Forecast
Excessive Hc_eat_ Avy_arengg and Safety Burlington, VT
T Rivers and Lakes Climats ang Past Weather Local Programs

Current Cenaitions Radar Forecasts
[ curment obzervations | Woxt & Heot ndex Forecast | W8GT | Weat ve rest ingex rarecast | est nesdunes | et sorety |

Pt
Current Hazards

® Max T and Heat Index Forecast
— Dalily forecast for Days 1-5

Max Temperature vs Heat Index

; Max Heat Index

Max Ambient (Air)
Temperature

Burlington Weather Forecast Office
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WBGT

® WBGT (Wet Bulb Globe Temperature)

= The WetBulb Globe Temperature (WBGT) is a measure of

&

the heat stress in direct sunlight, which takes into account:
temperature, humidity, wind speed, sun angle and cloud
cover (solar radiation).

If you work or exercise in direct sunlight, this is a good
element to monitor.

Military agencies, OSHA and many nations use the WBGT as
a guide to managing workload in direct sunlight.

Day 1 WBGT Forecast 10 am to 8 pm (every 2 hours)

— Max WBGT for Days 1-5

Resources

General WBGT Information {Wiki page)

American College of Sports Medicine (ACSM), [position stand
Eorey Stringer Institute

University of Georgia Research [AMS conference presantation]
WBGT Research

OSHA Heat Hazard Assessment and WBGT

Department of the Army: Prevention of Heat and Cold Casualties
Department of the &rmy: WBGT, Guidelines, Prevention

National Oceanic and
Atmospheric Administration

U.S. Department of Commerce

Excessive Heat Awareness and Safety Surtingten, vT l

Cimert Gueareations | VT & v Encen Farmcass | WOt | WOt vm st it rarecams | v rencines | e <etere [

(Prototype - not officia

availability not guaranteed)

WBGT Day 1 Forecast
for (10 am to 8 pm)

Max WBGT Days 1-5

Burlington Weather Forecast Office



WBGT vs. Heat Index Forecast

® WBGT vs. Heat Index Forecast

= Days 1-5 Forecast comparing Heat Index

and WBGT

HOW DOES
WBGT differ
from HEAT INDEX

WET BULB GLOBE TEMPERATURE

The Wet Bulb Globe Temperature (WBGT) is a
parameter that estimates the effect of temperature,
relative humidity, wind, and solar radiation on humans.

HEAT INDEX

The traditional measure of what the temperature
feels like to the human body when relative humidity is
combined with the air temperature, also known as
apparent temperature

WBGT HEAT INDEX
Measured in the sun
Measured in the shade
Uses temperature
Uses relative humidity
Uses wind
Uses cloud cover

Uses sun angle

National Oceanic and

@ Atmospheric Administration

U.S. Department of Commerce

Excessive Heat Awareness and Safety Burlington, VT

Current Hazards Current Conaitions Radar Foracaats Rivers and Lakes Climate and Past Weathar Local Programe

sy [ s [ — T |

WBGT vs Heat Index

HOW DOES
WBGT differ WBGT HEAT INDEX
from HEAT INDEX Moosurod in tha vus

WET BULB GLOBE TEMPERATURE

MEAT INDEX

Compare the WBGT and Heat Index

Max WBGT

Burlington Weather Forecast Office



4 2 Heat Safety

® Heat Safety
= Quick Heat Safety Tips
— Links to Various Heat Safety resources

Resources

» MNWE Heat Safety Tips and Resources
« MWE Heat Safety Brochure

» MNWE Heat Safety (QOne Pager)

» Vermont Department of Health Hot Weather and Health Impacts
»  Mew York Department of Health — Extreme Heat Advice
» FEMA's Extreme Heat

» CDC Guide to Extreme Heat

» American Red Cross Heat Wave Safety

» Occupational Safety and Health Administration

»  Mational Highway Traffic Safety Administration

@ National Oceanic and
V Atmospheric Administration

U.S. Department of Commerce

Excessive Heat Awareness and Safety Burlington, VT

Currant Hazarzts
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Heat Safety
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® According to VT Department of Health’s Heat
Vulnerability in Vermont report (May 2016)*,
working with the Vermont State Climate office.

* Hot Day ~ statewide average temperature 287F°
— Since 2000: Observed average is 7-9 days/per year
— Mid-century: Forecast is 15 to 20 days/per year
— End of century: Forecast is 20 to 34 days/per year

*https: www.healthvermont.gov/sites/default/files/documents/2016/12/ENV_EPHT heat_vulnerability_in VT _0.pdf

National Oceanic and

@ Atmospheric Administration Burlington Weather Forecast Office

U.S. Department of Commerce


https://www.healthvermont.gov/sites/default/files/documents/2016/12/ENV_EPHT_heat_vulnerability_in_VT_0.pdf

Questions?

e NWS Burlington webpage - www.weather.gov/btv

* NWS Burlington Heat Safety Webpage - www.weather.gov/btv/heat

* If you need to reach a forecaster 24 /7, then please use the
following contacts. 802-658-0150 or nwsbtv.info@noaa.gov

* Scott Whittier - scott.whittier@noaa.gov

@ National Oceanic and . .
V Atmospheric Administration Burlington Weather Forecast Office
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mailto:nwsbtv.info@noaa.gov
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