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Located below the confluence of several 
major storm tracks, temperature and 

precipitation patterns are strongly influenced 
by passing midlatitude weather systems. 

New Hampshire’s climate is 
characterized by distinct seasonality 

and variable weather.

New Hampshire’s Climate



Past climate change is evaluated statewide and at select 
locations across the New Hampshire

• State-averaged change in temperature and precipitation since 1901 are 
quantified using data from NOAA’s U.S. Climate Divisional Dataset 
(nClimDiv).

• Daily weather data (GHCNd) was used to quantify local-scale variability and 
trends in 32 climate indicators since 1971 at 10 cities across NH.

• Long-term trends in daily data from 1901-2020 available at Durham, 
Hanover, and Keene, NH (Berlin, NH 1917-2020)
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Locations of meteorological stations referred to in this report. (Figure source: Lemcke-Stampone et al., 2022).

Historical Climate Change



NH State Climate Office

• Temperatures across New Hampshire increased by an average of 3°F since 1901. Warming was 
highest during the fall and winter seasons and was associated with a decrease in frequency and 
severity of cold extremes. 

• Since 1971, snowpack decreased from 59-91% across central New Hampshire while spring ice-out 
dates on Lake Winnipesaukee and Lake Sunapee shifted 8 and 11 days earlier, respectively.

• There was a 12% increase in annual precipitation over the past 120 years largely due to an 
increase in heavy precipitation since 1971. The Seacoast saw an increase in extreme precipitation 
events exceeding 4 inches while areas inland and north saw an increase in the number of daily 1-
inch events. 

Key Findings: 

Historical Climate Change



Observed (1901-2020) New Hampshire annual maximum and minimum temperature (Figure source: Lemcke-Stampone et al., 2022).

(A) NH Average Annual Maximum Temperatures – 1901-2020 (B) NH Average Annual Minimum Temperatures – 1901-2020

Average annual temperature for NH increased ~3°F since 1901. 

1901 – 2020: 0.29oF per decade
1971 – 2020: 0.62oF per decade 

1901 – 2020: 0.19oF per decade
1971 – 2020: 0.39oF per decade 

Historical Climate Change - Temperature



Observed change in winter minimum temperature (1901-2020). (Figure source: Lemcke-Stampone et al., 2022).

Historically, the winter season warmed three times faster than summer 

• Decrease in frequency and severity of 
cold extremes.

• Increase in the number of thaw 
events. 

• Decreases in length and severity of 
the cold season. 

• 10% decrease in heating degree days.

1901 – 2020: 0.49oF per decade
1971 – 2020: 1.17oF per decade 

Observed change in winter (DJF) minimum temperatures – 1980 - 2099Observed change in annual heating degree days – 1980 - 2099

Observed change in annual heating degree days (1901-2020). (Figure source: Lemcke-Stampone et al., 2022).

1901 – 2020: -77 HDD per decade
1971 – 2020: -162 HDD per decade 

Historical Climate Change - Temperature



NH winters have become warmer and shorter with fewer cold extremes

• 59-91% decrease in snow-water 
content across central NH.

• Spring ice-out dates 8 days earlier 
on Lake Winnipesaukee (11 days 
earlier on Lake Sunapee).

Measured maximum snow water equivalent at 5 NHDES snow sampling sites, 1971-2020 (Figure source: Lemcke-Stampone et al., 2022).

Measured snow water equivalent – Lake Winnipesaukee Watershed
*

*
*

Estimated ice-out dates at Lake Winnipasaukee,1900-2020 (Figure source: Lemcke-Stampone et al., 2022).

1901 – 2020: 0.5 days earlier per decade
1971 – 2020: 1.5 days earlier per decade 

Ice-out date, Lake Winnipesaukee (1900-2020)

Historical Climate Change - Temperature



1901 – 2020: 0.67” per decade
1971 – 2020: 0.74” per decade 

Observed (1901-2020) New Hampshire total annual precipitation (Figure source: Lemcke-Stampone et al., 2022).

(A) NH Annual Annual Precipitation– 1901-2020

Total annual precipitation for NH is projected to increase by 8.1 inches (19%) since 1901. 

Historical Climate Change - Precipitation

• Largely due to an increase in heavy 
precipitation since 1971. 

• Inland and northern parts of the state 
saw an increase in the number of daily 
1-inch events. 

• The number of multi-day precipitation 
events exceeding 4 inches increased 
near the coast.

Number of multi-day precipitation events >4 inches per decade – 1971-2020 

Precipitation events >4 inches in 48 hours or more, 1971-2020 (Figure source: Lemcke-Stampone et al., 2022).



“The changing 
climate of the 
Northeast 
threatens the 
health and well-
being of residents 
through 
environmental 
changes …”

- 4th National 
Climate Assessment



Future climate change is evaluated using the ensemble mean of 29 different models

Observed (1895-2020) and projected (1980-2099) average annual maximum temperature for New Hampshire (Figure source: Lemcke-Stampone et al., 2022).

• Observations represent measured climate 
variables derived from NOAA’s U.S. 
Climate Divisional Dataset (nClimDiv).

• Model output includes historical 
simulations (1980-2005) and future 
projections (2006-2099) for lower and 
higher atmospheric GHG concentrations.

Model Projections



NH State Climate Office

Key Findings: 

Future Climate Change

• Temperatures across New Hampshire are likely to continue rising through the 21st Century with 
projected warming for higher atmospheric GHG concentrations nearly double that expected for 
reduced GHG emission by mid-century. 

• The warmest daily temperatures and frequency of hot temperature extremes, like days above 
90oF, are likely to increase throughout this century. Continued warming during winter will likely 
result in a decrease in the severity of cold extremes, snowfall and snow cover while the number of 
thaw events are expected to increase. 

• Total annual precipitation is projected to continue increasing with the greatest season increases 
expected during the winter and spring seasons. The frequency of and intensity of extreme 
precipitation events will also continue to increase with significant increases in the most extreme 
precipitation events (i.e. 2 inches in 24 hours and 4 inches in 48 hours). 



Observed (1895-2020) and projected (1980-2099) New Hampshire annual maximum 
temperature under low and high emissions (Figure source: Lemcke-Stampone et al., 2022).

NH Average Annual Maximum Temperatures – 1895 to 2099

Mean maximum and minimum temperature for NH are projected to increase 2.2-2.4°F by 2040. 

+2.2-2.3oF

+5.2-9.2oF

Model Projections - Temperature

• Increases in the warmest daily 
temperatures and the frequency 
of hot extremes.

• The hottest day and night 
projected to increase 5 – 12oF. 

• Twice as many days above 90oF 
are expected under the higher 
concentration pathway (50 – 60 
days).

Projected number of days above 90oF (1980-2099) under (a) low and (b) high emissions. (Figure source: Lemcke-Stampone et al., 2022).

Projected days >90oF – 1980 - 2099
(a)

(b)



Projected change in winter minimum temperature (1980-2099) under (a) low and (b) high emissions.(Figure source: Lemcke-Stampone et al., 2022).

Historically, the winter season 
warmed three times faster 

than summer 

• Coldest day and night are projected to 
warm as much as 12oF (lower) to 22oF 
(higher) across northern NH.

• 20 – 35 fewer nights below 28oF (i.e., 
hard freeze).

• 19 to 35% decrease in indoor heating 
needs. 

Projected change in winter (DJF) minimum temperatures – 1980 - 2099

oC

(a)

(b)

+2.2oF

+2.3oF

+5.4oF

+7.2oF

+6.8oF

+11.5oF

Model Projections - Temperature



Observed (1895-2020) and projected (1980-2099) New Hampshire total annual precipitation under low and high emissions 
(Figure source: Lemcke-Stampone et al., 2022).

NH Total Annual Precipitation – 1895 to 2099

Total annual precipitation for NH is projected to increase by 7-9% by 2040. 

1.8-1.9 in. 3.5-5.5 in.

Model Projections - Precipitation

• Frequency and intensity of extreme 
precipitation will continue to increase 
for 2-inch and 4-inch events. 

• Largely due to increases in the winter 
and spring seasons. 

• Snowfall projected to decrease 20-
50% by 2099.

• Decrease in snow cover season length 
by about one month.

NH Annual Days with Deep Snow Cover (>6in.) – 1980 to 2099

Projected (1980-2099) days with snow depth >6in. under low and high emissions (Figure source: Lemcke-Stampone et al., 2022).

Higher 
emissions



Climate change is already impacting New 
Hampshire and these changes are likely 
to continue through the end of century.

• Climate change threatens the health and well-being of New 
Hampshire residents through more extreme weather, 
warmer temperatures, degradation of air and water 
quality, and sea level rise.

• Rural industries and livelihoods are at risk from changes to 
forests, wildlife, snowpack, and streamflow.

• Infrastructure is not designed for current & projected future 
climate conditions.

• Services and resources at risk for disruption during severe 
weather. 

Our New Normal

Flood damage on Old Town Farm Road in Peterborough 7/18/2021. 
(Photo credit: Swanzey Fire Chief William Gould via SentinelSource.com)
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