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Our 
conversation 
today

natural hazards in Vermont

variability

◦ climate change AND climate variability

vulnerability

◦ human
◦ socioeconomic
◦ landscape

voice

◦ Who is at the ‘table’ & who is missing?



What sectors are vulnerable to 
climate change?

infrastructure

emergency management

human health

forestry

agriculture

tourism & recreation 

Dr. L-A. Dupigny-Giroux



Hydroclimatic hazards in Vermont 

severe storms

winter storms

drought

flooding

fires

air pollution 

temperature extremes

wind
◦ microbursts
◦ shirkshires

biotic
◦ insects
◦ disease

Dr. L-A. Dupigny-Giroux



“In 2018, there were 14 separate billion-dollar weather and climate disaster events across the United States, with a total cost of $91 billion. The total 
cost over the last 3 years (2016-2018) exceeds $450 billion- averaging $150 billion/year. The total cost over the last 5 years (2014-2018) is approximately 

$500 billion - averaging $100 billion/year, as indicated by the black line below.” 

https://www.ncdc.noaa.gov/
billions/time-series

Adam Smith – NOAA/NCEI



Why is Vermont so hazard-prone?



Topography plays a major influence

moisture diverted along the 
western flank of the 
Appalachian mountains

Green Mountains allow cold, 
dense air to accumulate in 
valleys
◦ Champlain

◦ St. Lawrence

New England ice storm 11-12 Dec 2008

Dr. L-A. Dupigny-Giroux



10 July 2023



Irene’s Path – 28 August 2011

COURTESY: PAUL SISSON (NWS/BTV) WWW.WEATHER.GOV/BTV  LAKE CHAMPLAIN FLOOD CONFERENCE 4 JUNE 2012



BTV WARM SEASON WORKSHOP 2 MAY 2012 10

IRENE 2011 
Flood Aftermath
(Paul Sisson – NWS/BTV)

Photos courtesy of BTV Free Press and Mansfield  Heliflight



Courtesy: Johnathan Croft, VTrans



Courtesy: Johnathan Croft, VTrans



Juxtaposition of rivers & roads 
takes a toll on infrastructure

repeat occurrences in preferred locations
◦ Jay Peak, Route 100

Photo credit: NWS/BTV

Montgomery flooding - July 1997

Dr. L-A. Dupigny-Giroux



Air quality



Our geography matters (Green Mountains)



Wildland fire smoke – 17 July 
2023



Courtesy: 
NASA OMI

“March 2020 shows the lowest 
monthly atmospheric nitrogen
dioxide levels of any March during 
the OMI data record, which spans 
2005 to the present. In fact, the 
data indicate that the nitrogen 
dioxide levels in March 2020 are 
about 30% lower on average 
across the region of the I-95 
corridor from Washington, DC to 
Boston than when compared to 
the March mean of 2015-19. 
Further analysis will be required to 
rigorously quantify the amount of 
the change in nitrogen dioxide 
levels associated with changes in 
emissions versus natural 
variations in weather.”

https://www.nasa.gov/feature/goddard/2020/drop-in-air-pollution-
over-northeast



Three-Year Average Trends in Ozone Pollution & Plant 
Injury in Northern & Southern VT 
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Human health

hot weather (87°F)

vulnerable populations

rising low temperatures

Lyme disease

ground-level ozone

climate refugees https://www.epa.gov/sites/default/files/2021-04/lyme_download-map_2021.png

Dr. L-A. Dupigny-Giroux



Warm AND cold temperatures are 
important



January 2023 was the warmest 
January since 1895

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/statewide/time-series/43/tavg/1/1/1895-2023?base_prd=true&begbaseyear=1895&endbaseyear=2000



https://crt-climate-explorer.nemac.org/

Climate change for Montpelier



Backward spring

low temperatures in January –
June

land-locked stations colder

winter freeze/thaw cycles –
predictor

snow, freezing rain – April to June

summer killing frosts

summer drought

NW flow

Photo credit: L-A. & M. Dupigny-Giroux

Dupigny-Giroux, L.-A. (2009) “Backward 
seasons, droughts and other bioclimatic 
indicators of  variability,” in Historical 
climate variability and impacts in North 
America, Lesley-Ann Dupigny-Giroux and 
Cary Mock (Editors), Springer Publishers, 
pp.231-250. 



Too much moisture AND too littleToo much moisture AND too little



A warmer world 
increases the probability 
of extreme events

Courtesy: David Herring, NOAA



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



Northeast 
Snowfall 

Impact 
Scale 

(NESIS)

http://www.ncdc.noaa.gov/monitoring-content/snow-and-ice/rsi/nesis/19930312-19930314-13.20.jpg

www.weather.gov/btv https://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis



https://www.ncei.noaa.gov/monitoring-content/snow-and-ice/rsi/nesis/20221213-
20221220-8.52.jpg



Fourth National Climate Assessment, Vol II — Impacts, Risks, and Adaptation in the United States
nca2018.globalchange.gov 29

Fig. 18.2: Historical Changes in the Timing of Snowmelt-Related Streamflow
This map of part of the Northeast region shows consistently earlier snowmelt-related streamflow timing for rivers from 1960 to 2014. Each 
symbol represents the change for an individual river over the entire period. Changes in the timing of snowmelt potentially interfere with the 
reproduction of many aquatic species113 and impact water-supply reservoir management because of higher winter flows and lower spring 
flows.114 The timing of snowmelt-related streamflow in the Northeast is sensitive to small changes in air temperature. The average winter–
spring air temperature increase of 1.67°F in the Northeast from 1940 to 2014 is thought to be the cause of average earlier streamflow timing of 
7.7 days.112 The timing of snowmelt-related streamflow is a valuable long-term indicator of winter–spring changes in the Northeast. Source: 
adapted from Dudley et al. 2017;112 Digital Elevation Model CGIAR–CSI (CGIAR Consortium for Spatial Information). Reprinted with permission 
from Elsevier.

Ch. 18 | Northeast



Droughts in Vermont - 1895 to 
present

https://www.drought.gov/states/vermont



Floods & droughts

1909

1966

1927

2011

Courtesy: National Weather Service



Lake Champlain daily levels in 2023

https://www.weather.gov/btv/lakeLevel?year=2023



https://www.drought.gov/states
/vermont



Weather, climate and climate 
change are local





https://fpr.vermont.gov/forest/wildland-fire/wildland-fire-seasons



Photo: L-A. Dupigny-Giroux



2021 Vermont 
Climate Action 
Plan



Vermont Climate Action Plan

https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf



Just Transitions subcommittee

https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Guiding%20Principles%20for%20a%20Just%20Transition%20-%20Final%20Approved%208.2021.pdf



From Kiah Morris:

https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Guiding%20Principles%20PowerPoint.pdf



Vermont Climate Action Plan

https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf



Abenaki scholar Judy Dow

Submitted to the Vermont Climate Council – 26 April 2021



DO NO HARM – PEOPLES, COMMUNITIES, THE 
LAND

Future projections of changes in 
the statistics of: HDDs, CDDs, 

heat waves, seasonal 
precipitation metrics, air quality, 
growing season, thresholds (e.g. 
days >87°F), all natural hazards

Identify existing data gaps, sources of uncertainty, potential system changes in the 
future

Governance & 
planning – scale, 

barriers to climate 
resilience

Land Use Land 
Cover –

public/private, 
Nature-based 

solutions

Residential 
energy use, 

changes in amps,
stability of the 
grid; human & 
environmental 

impacts

Climate-resilient 
zones, human 

and species 
movements, 

access & equity

Equity-centered data/information/ways of knowing & 
visualizations

Originally created by L-A. L. Dupigny-Giroux for the Vermont Climate Council – June 2021

Fairness to all living and non-
living beings

https://climatechange.vermont.gov/sites/
climatecouncilsandbox/files/2021-
12/Initial%20Climate%20Action%20Plan%
20-%20Final%20-%2012-1-21.pdf



Dr. Jay Shafer, VT Climate Action Plan, 2021

https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf



https://nca2023.globalchange.gov/



NCA5 NORTHEAST 
CHAPTER

21.2: Examples of State
and Local Responses
to Extreme Weather

https://nca2023.globalchange.gov/chapter/21/



NOAA State Climate Summary for Vermont

https://statesummaries.ncics.org/chapter/
vt/



What can we do?



Items for consideration - peoples

multi-jurisdictional approach

ensuring that ALL peoples are at the table from the beginning 

changes in high heat, health impacts

in-migration (income levels, languages, cultures)

communal multi-use spaces in existing and planned communities – ease of access 

connectivity of our biking networks (ease of access, safety)

improvements to existing mass transit (routes, frequency, connectivity)

Dr. L-A. Dupigny-Giroux



Items for consideration – the land

mixture of working lands and natural lands

preservation of our wetlands & nature-based solutions

active promotion of design projects that slow and filter runoff

Dr. L-A. Dupigny-Giroux





Items for consideration – the land

mixture of working lands and natural lands

preservation of our wetlands & nature-based solutions

active promotion of design projects that slow and filter runoff

Dr. L-A. Dupigny-Giroux



Erosion along historically channelized streams is the 
predominant form of road damage in VT

Preserve new river-formed floodplains as much as possible, and 
the next flood will result in less erosion and downstream flooding.

Courtesy: Mike Kline



River Corridor means the land 
area adjacent to a river that is 
required to accommodate the 
dimensions, slope, planform, 
and buffer of the naturally stable 
channel and that is necessary 
for the natural maintenance or 
natural restoration of dynamic 
equilibrium conditions and for 
minimization of fluvial erosion 
hazards. 10 V.S.A. § 1422 River Corridor

Act 138 (2012) promotes the 
protection of River Corridors 
to reduce erosion and increase 
storage over time.

Courtesy: Mike Kline



Recommendations/requests
1. Implementing priorities from the 2021 Climate Action Plan

2. Supporting the development of the Municipal Climate Toolkit & the Municipal

Vulnerability Index

3. Supporting climate resilience and community engagement that are taking

place across State of Vermont Agencies and Commissions

4. Prioritizing an all-hazards, systems approach to resource allocation

5. Statewide, all-agency (SOV & Federal) summit on lessons learned from 2023

Dr. L-A. Dupigny-Giroux



Budgetary requests for building climate 
resilience

1. Funding a Hazard Coordinator in the Office of the Vermont State Climatologist to work directly 
with towns and municipalities to enhance their capacity to better prepare for existing and future 
events       $80,000

2. Funding a hazard internship program in the Office of the Vermont State Climatologist to serve 
as legislative liaisons and support the role of the Hazard Coordinator (above).         $15,000

3. Funding the purchase of more rainfall measuring devices across the state so that a more 
complete picture of rainfall patterns is obtained. This can lead to better forecasts and ground 
checking. $25,000

4. Collaborating with the Research Futures group (UK) to disseminate the results of the 
Lessons Learned Summit to all Vermonters and beyond.   $4000

Dr. L-A. Dupigny-Giroux



For more information contact:

Dr. Lesley-Ann L. Dupigny-Giroux

ldupigny@uvm.edu

802-656-2146

Thank you!


