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Our 
conversation 
today

factors affecting plant growth

variability

◦ climate change AND climate variability

◦ hazards and stressors on forests

◦ seasons

weather & climate impacts

◦ air quality

◦ winds

◦ moisture extremes

◦ wildland fire

Implications of climate change & next steps
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



Forestry and tree crops

invasive species – emerald ash borer

wildfire threat

spring
◦ frosts and Christmas trees
◦ over-winter injury to red pine
◦ length and quality of maple sap productions

summer
◦ droughts and fall foliage (early)
◦ outbreaks and defoliation (FTC)

fall
◦ early frosts
◦ late freezes – leaf drop; early snowfall
◦ droughts & fall foliage (late)

Dr. L-A. Dupigny-Giroux



Factors that affect 
plant growth

• topography

•soil characteristics

•microclimate

•urban vs. rural

•seasonality

•plant hardiness

•weather & climateDr. L-A. Dupigny-Giroux



Our changing 
climate





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

Climate change for Washington County
Growing Degree Days (GDD) are used to estimate the growth and development of plants 
and insects during the growing season. The basic concept is that development will only 
occur if the temperature exceeds some minimum development threshold, or base 
temperature (TBASE). The base temperatures are determined experimentally and are 
different for each organism. https://mrcc.purdue.edu/gismaps/gddinfo

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



R² = 0.2781
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. Changes in length of sugar maple growing season from 1991-2025 at Proctor 
Maple Research Center, Underhill, VT. Growing season length is defined as the 
number of days between budbreak and leaf-drop. The growing season for sugar 
maple has extended an average of 22 days since monitoring began in 1991.

Courtesy: Josh Halman, VT ANR/Forests, Parks & Recreation



Winter & 
spring



Winter temperature check: Our strongest changing season

Top 10 Warmest Winters at 
Burlington (1941-2024)

Warmer and Wetter Winters: More thaws, less 
reliable snow cover, heavier precipitation events, 
more wet snow 

2023-2024 was also the second wettest

US Temperature: Warmest

13

J. Shafer & L.A.L. Dupigny-Giroux



Credit: David Robinson, NJSC

Freeze/thaw cycles 
affect oaks, red 
spruce, red pine



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. 

Dr. L-A. Dupigny-Giroux



Air quality

https://dec.vermont.gov/air-quality/air-
monitoring-section/monitoring-network-
design



Our geography matters (Green Mountains)

Dr. L-A. Dupigny-Giroux



Wildland fire smoke – 17 July 2023



Ground-level ozone

reduces plant growth & vigor

reduces seed production

increases susceptibility to insects & 
disease

cumulative effect over growing season

Black cherry, white ash, yellow poplar
Ozone Injury to White Ash  
Photo by Gretchen Smith

R. Poirot – VT ANR/ Air Quality



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

COURTESY  R .  POIROT –
V T ANR/AIR QUALIT Y.  
POST 2006 DATA (FEMC)

https://www.uvm.edu/femc/CI4/attachments/project/999/annualreport/2014/figure18_ozone.png



Winds



Microburst
A microburst is a 
small downburst with 
an outflow less than 
2½ miles (4 
kilometers) in 
horizontal diameter 
and last for only 2-5 
minutes. Despite their 
small size, 
microbursts can 
produce destructive 
winds in excess of
160 mph. They can 
also create 
hazardous conditions 
for pilots and have 
been responsible for 
several disasters

TORNADO DAMAGE

MICROBURST DAMAGE

Microburst in the Adirondack Mountains -
Photo credit Mark Isselhardt



Downburst damage

Courtesy: NWS/BTV

Wind speeds 55-72 mph



Wildland 
fire



https://fpr.
vermont.go
v/forest/wil

dland-
fire/wildlan

d-fire-
seasons





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



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

Red flag 
day – 12 
October 
2025



Moisture



10 July 2023



TS Irene – moisture disturbance

https://www.youtube.com/watch?v=H71fsL-0r_4



Photo: L-A. Dupigny-Giroux

DROUGHTS



Drought damage observed through 
Aerial Detection Surveys. Drought 
was the agent that cause the 
greatest extent of forest damage in 
Vermont in 2025.  Data were 
mapped from mid-August through 
early September, and are likely an 
underestimation of acres impacted 
since some areas were flown prior 
to visible symptoms. 

Courtesy: Josh Halman, VT ANR/Forests, Parks & Recreation



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



Droughts 
in Vermont 
- 1895 to 
present

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



https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?VT



https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?Northeast



2025 drought impacts persist into 2026

Young spruce on ledge nearly dead due 
to drought. Plymouth, VT, January 2026

Drought-induced mortality of balsam fir 
sapling. Barnet, VT, March 2026.Drought-induced mortality on young spruce. 

Plymouth, VT, April 2026.

Courtesy: Josh Halman, VT ANR/Forests, Parks & Recreation



Concurrent stressors – Sept. 2016

Photos: L-A. Dupigny-Giroux



Concurrent stressors in 2006

Photos: L-A. Dupigny-Giroux



Implications for 
climate change on 
forests



Compounding stressors

acid rain deposition

introduced species

changes in phenology

changes in monitoring & modelling of impacts

Dr. L-A. Dupigny-Giroux



Natalie Umphlett – Northeast Regional Climate Center



Concluding remarks 
& next steps

Indigenous ways of knowing & access to forests

Stewardship

Ecosystem services & co-benefits afforded by forests

mixture of working lands and natural lands

preservation of our wetlands & nature-based solutions

Compound, consecutive, complex stressors

Importance of topography and elevation

Land-use history & site-specific factors

Species-specific considerations Dr. L-A. Dupigny-Giroux



Vermont 
Climate 
Action 
Plan 2025

https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/VermontClimateActionPlan2025-
Chapter6.pdf?_gl=1*1qvmrfr*_ga*MTkyMzQwNDgzLjE3NzMxNjcwNTI.*_ga_V9WQH77KLW*czE3NzMyNDIzNzUkbzEkZzAkdDE3NzMyNDIzODMkajUyJGwwJGgw



NOAA State 
Climate 
Summary for 
Vermont

HTTPS://STATESUMMARIES.NCICS.
ORG/CHAPTER/VT/



Thank you!

For more information contact:

Dr. Lesley-Ann L. Dupigny-Giroux

ldupigny@uvm.edu


