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• Warming across all seasons
• Most in winter (and fall)

• Overall increase in annual precipitation
• Largest increase in summer

• Changes in weather patterns have produced more extremes
• Heavy precipitation events

• Increased likelihood of heat waves with very high dew points

• Monthly & seasonal extremes, e.g., severe drought in 2020, record 
wetness in 2023

Climate Change in the Northeast 



Winter Warming Impacts on Agriculture

• Chill hour deficiencies

• Winter injury from large temperature 
swings

• Frost/freeze damage from “false spring”

• Mid-winter rain producing prolonged 
periods of runoff and erosion

• Warming facilitates influx of new pests 
and invasive species Slide (adapted) courtesy of R. Schattman and S. Keleman

and from the USDA Northeast Climate Hub



Summer Warming Impacts on Agriculture

• Human health & overall farm productivity 
concerns

• Exacerbates pressures from pests, 
disease, and invasive species 

• Crop yield loss or quality changes due
to heat stress

• Greater irrigation pressure due to 
increased evaporation – though the 
effects of warming could be balanced by 
precipitation surpluses in some years Slide (adapted) courtesy of R. Schattman and S. Keleman

and from the USDA Northeast Climate Hub



In addition to challenges, climate change
also presents agricultural & agroforestry 
opportunities

● Longer growing season
● More growing degree days
● Double cropping
● New crops

Slide (adapted) courtesy of R. Schattman and S. Keleman
and from the USDA Northeast Climate Hub



Northeast Region mean annual temperature
has increased 3°F since 1895

• The 9 warmest years have 
occurred since 1998

• Warming across all 
seasons, especially winter 
and fall

• Overnight lows increasing 
more than daytime highs 
due to increasing humidity

• Projected warming by 2100 
ranges 2–10°F depending 
on emissions scenario



Later onset of snowfall 
and lake ice-on 

Decreasing snowpack;
Earlier snowmelt, spring 
runoff, and lake ice-out

Changes in the Temperature Annual Cycle

Longer summer/fall
low streamflow seasons
possible in future

Season lengthening 
weighted towards 
summer/fall

Longer Growing 
Season



Northward Shift of Plant 
Hardiness Zones

Based on PRISM annual extreme minimum 
temperatures and USDA key

 

1981-2000

2001-2020



By 2100, Maine’s coast could have a climate 
similar to that of today’s Long Island, NY



Northeast Region total annual precipitation
has increased 6 inches since 1895

• Largest increases have 
occurred in summer

• Heavy precipitation > 2”
per day becoming more 
common

• Projected 5-14% annual 
rainfall increase by 2100 
with more frequent
extremes
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What about drought?
• Short-term drought is 

common in the Northeast

• Intensified hydrologic 
cycle produces more wet 
and dry extremes

• Uncertain whether 
drought will become 
more or less common, 
but warmer temps will 
exacerbate dryness 
when drought emerges

U.S. Drought Monitor



Warming Oceans and an 
Intensifying Hydrologic Cycle

Trenberth et al. (2007), Huntington (2010)

• Warming drives increased ocean 
evaporation, atmospheric water vapor 
content, and changes in circulation 
leading to greater potential for 
weather extremes

• The water holding capacity of air 
increases 7% for 1.8°F (1°C) warming



Extreme Weather
• Extreme weather is becoming more common 

around the N. Hemisphere due to changes in 
atmospheric circulation.

• Increased likelihood of heat/cold waves, 
intense storms.

• Large increases (55%) in annual heavy daily 
precipitation across the USNE.

• In Maine, the last 20 years have seen the 
highest occurrence of 2” and 3” precipitation 
events (Fernandez et al., 2020).

Easterling et al., 2017



Oct 14–15
5”

1.8”

3.2”

95th percentile daily records

Portland Press Herald

Total Precipitation (in)
October 14–15, 2022

NOAA Un-Restricted 
Mesoscale Analysis



Summer in March, 2012
• Temperatures into the 80s across southern 

half of Maine 22-23 March without historical 
equivalent.

• Farmington 83°F March 23rd – a daily high 
temperature record set by 17°F!

18 March, 2012



22°F

Late Freeze
May 18, 2023



Connecting Extremes 
via the Jetstream

Late October /
Early November

2019



Southeaster Storms
Dec 18, Jan 10 & 13

• Similar tracks north into Quebec produced strong 
SE winds across Maine

• Dec 18 gusts > 70 mph; 5–7” rain in parts of 
western Maine; worst flooding along Kennebec & 
Androscoggin in almost 40 years

• Power outages comparable to Ice Storm ’98

• Impact increased along the coast with each storm 
from previously weakened infrastructure

• Peak winds on 13th coincided with astronomical 
high tide, breaking storm level marks from 1978

• Developed against the backdrop of a strong El 
Niño & record warmth across the North Atlantic

NOAA URMANOAA GFS

Credit: Wells, ME Police Dept.

Sunday River Access Road, Newry, ME, Dec. 2023.
Photo: MaineDOT



Portland “Sou’easter” Climatology 1950–2024
Preliminary analysis by Derek Schroeter and Justin Arnott, National Weather Service 

• No clear trend in frequency 1950 to early 2024

• Sou’easters occur primarily during cold season Oct–Mar, especially Nov–Jan



Storm Projections

• Heavy precipitation events becoming 
more common due to strengthening 
hydrologic cycle.

• Extratropical cyclones are projected to 
become more intense, and with more 
rainfall.

• Future storm frequencies remain 
uncertain because of complexity with 
storm track in relation to possible 
changes in poleward gradients.
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