
2021 NH State Climate Assessment*:
Coastal Impacts 

2022 New Hampshire Climate Summit 
NH Coastal Adaptation Workgroup

September 28-29, 2022

DR. CAMERON WAKE

RESEARCH PROFESSOR 

INSTITUTE FOR THE STUDY OF EARTH, OCEANS & SPACE

JOSEPHINE LAMPREY PROFESSOR OF CLIMATE

SUSTAINABILITY INSTITUTE

UNIVERSITY OF NEW HAMPSHIRE

DR. MARY STAMPONE 

ASSOCIATE PROFESSOR 

NH STATE CLIMATOLOGIST

DEPARTMENT OF GEOGRAPHY

COLLEGE OF LIBERAL ARTS

UNIVERSITY OF NEW HAMPSHIRE

*Lemcke-Stampone, Mary D. Wake, Cameron P.; and Burakowski, Elizabeth, "New Hampshire Climate Assessment 2021" (2022). The 
Sustainability Institute. 71. https://scholars.unh.edu/sustainability/71



1 NH Climate Assessment Executive Summary 2022

NH CLIMATE ASSESSMENT  
EXECUTIVE SUMMARY

ey n in s  t e 2021 New Hampshire Climate Assess-
ment show that the state has become warmer and wet-
ter. There has also been an increase of both warm and 
wet weather extremes since the 1970s. These trends are 

r ecte  t  c ntinue t r u  2 00  H  muc  armer 
e en s n  muc  reen use as e emit int  t e 

atmosphere.

 i erent climate utures ere uanti e  usin  2  
l al climate m el simulati ns  t  i erent atm -

s eric reen use as c ncentrati n scenari s  ne 
scenari  re resents a l er emissi n  rene a le ener y 
uture  e sec n  scenari  re resents a i er emissi n  

ssil uel intensive uture  t  reveal c ntinue  armin  
ecrease  sn ac  increase  arm seas n r u t  

an  increase  extreme artici ati n events  H ever  t e 
ma nitu e  t e c an e e en s n ur acti ns t  ra i ly 
decrease emissions.

Figure 1. Global average temperature increases by 2100, 
lower emissions compared to high emissions, from the 
Intergovernmental Panel for Climate Change (IPCC) Sixth 
Assessment Report (2021).

A WARMING STATE
e im act  a rl  arme  y reen use ases e-

rive  r m uman activities is clear  e le  ec systems  
an  ec n my are alrea y ein  a ecte  state i e  Since 

 ur state arme  an avera e  alm st  in-
ters warmed more rapidly than summers. The number 

 an er usly t ays a ve 0  in summer as als  
increased.  

n er i er emissi ns  m st  t e state can ex ect an 
avera e  0 0 ays er year a ve 0  n er l er 
emissi ns  t at is cut in al  t  20 0 ays  At ur am  t e 
current avera e num er  ays a ve 0  is  ays er 
year. This is projected to increase to over 70 days under 

i er emissi ns  t is r ecte  t  increase t   ays un-
er l er emissi ns i ure 2  it  m re ays a ve 0  

t e ener y re uire  t  c l in r s aces ill increase  n 
t e i er emissi ns uture  it is r ecte  t  increase y 

 an  un er l er emissi ns  y 0  i ure 

Figure 2. Average number of days above 90 F at Durham, 
NH increased from 1980 to 2100. Lines represent observa-
tions (black), modeled future outcomes for lower (blue) and 
higher emissions (red). 

Figure 3. Change in state-averaged cooling and heating 
days from 1971 to 2020 compared to lower and higher emis-
sions by mid-century compared to 1980-2009 average.

THE STATE’S CHANGING WINTERS 
As c lin  ener y nee s increase  t e ener y nee e  t  

eat ur mes an  uil in s is ecreasin  Since 0  
t e state s avera e inter tem eratures ave risen  an  

ill c ntinue t  rise i ure  n t e usiness as usual  
i er emissi ns uture  ur inters are ex ecte  t  arm 

an a iti nal 0  y t e en   t e century  n t e l er 
emissi ns uture  inters are ex ecte  t  arm 

Figure 4. Average New Hampshire winter temperature in-
creased from 1971 to 2020 compared to 1980-2009 average. 
Additional warming is expected through 2100 for both low-
er and higher emissions. 

Global average temperature increases by 2100, lower emissions 
compared to high emissions, from the Intergovernmental Panel for 
Climate Change (IPCC) Sixth Assessment Report (2021). 

https://scholars.unh.edu/sustainability/71/

New Hampshire’s Changing Climate
New Hampshire will very likely continue get 
warmer & wetter through the 21st Century.

Magnitude of change depends on 
global atmospheric greenhouse concentrations 

and efforts to reduce emissions.

https://scholars.unh.edu/sustainability/71/


https://scholars.unh.edu/sustainability/71/ Observed (1895-2020) and projected (1980-2099) average annual maximum temperature for New 
Hampshire (Figure source: Lemcke-Stampone et al., 2022).

New Hampshire’s Changing Climate

NH Average Annual Maximum Temperatures – 1895 to 2099

Figure 21. New Hampshire Mean Annual MINIMUM Temperature
Historical and Projected

+2.2-2.4oF

+5.4-9.5oF

https://scholars.unh.edu/sustainability/71/
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Table A3-10A. Portsmouth Station – Change from Historical

Climate Indicator Historical 
1980-2009

Change from historical (+ or -)
2010-2039 2040-2069 2070-2099

Low 
Emissions

High 
Emissions

Low 
Emissions

High 
Emissions

Low 
Emissions

High 
Emissions

Maximum Temperature  (deg F)

Annual TMAX 59.7 2.0 2.1 3.8 5.3 4.8 9.1
Winter  TMAX 37.0 2.1 2.4 4.1 5.6 5.2 9.2
Spring TMAX 57.6 2.1 2.0 3.8 5.1 4.9 8.5
Summer  TMAX 81.3 1.8 1.9 3.5 5.0 4.4 9.1
Fall TMAX 62.4 1.9 2.1 3.8 5.4 4.8 9.5
Minimum Temperature  (deg F)

Annual TMIN 59.7 2.0 2.1 3.8 5.3 4.8 9.1
Winter TMIN 17.2 2.5 2.9 4.9 6.6 6.2 10.8
Spring  TMIN 34.4 2.0 2.0 3.7 5.0 4.8 8.5
Summer  TMIN 56.3 1.7 1.8 3.4 4.8 4.2 8.7
Fall  TMIN 39.7 1.8 2.0 3.7 5.3 4.8 9.4
Precipitation (inches)

Annual PRECIP 45.3 1.5 1.6 2.3 3.0 3.0 4.5
Winter  PRECIP 11.7 0.6 0.5 0.8 1.4 1.4 2.2
Spring  PRECIP 11.4 0.4 0.7 0.6 0.9 0.8 1.6
Summer  PRECIP 9.7 0.4 0.4 0.6 0.4 0.7 0.5
Fall  PRECIP 12.5 0.2 0.1 0.4 0.4 0.2 0.4
Heating and Cooling Degree Days

Heating Degree Days 6631 -554 -1436 -1055 -1412 -1337 -2296
Cooling Degree Days 536 169 183 354 529 462 1066
Extreme Temperature
TMAX on coldest day of year (F) 14.5 2.9 3.1 5.7 7.8 7.4 13.2
TMIN on coldest day of year (F) -9.3 3.4 4.3 7.5 10.3 9.7 17.2
Days < 0F 6.2 -2.7 -3.2 -4.6 -5.3 -5.2 -6.1
Days < 32F 148.6 -13.0 -14.3 -25.2 -34.7 -32.8 -60.5
Days > 90F 10.9 7.0 7.6 15.6 24.1 20.6 50.9
Days > 95F 1.9 2.6 2.9 6.4 11.2 9.0 29.9
TMAX on hottest day of year (F) 96.1 2.2 2.6 4.1 5.9 5.3 10.2
TMIN on hottest day of year (F) 43.3 1.8 3.1 3.2 7.8 4.0 13.2
Days TMIN > 28F 244.5 13.2 13.6 23.1 34.6 31.0 68.3
Extreme Precipitation

Days > 1 inch in 24 hours 6.3 0.6 0.7 1.2 1.6 1.5 2.5
Days > 2 inch in 24 hours 0.9 0.1 0.1 0.2 0.3 0.3 0.6
Events > 4 inches in 48 hours 0.3 0.1 0.1 0.2 0.2 0.2 0.3
Precip. on wettest day of year (in) 2.2 0.1 0.2 0.2 0.3 0.2 0.5
Snow Cover Days 113 -12 -13 -26 -43 -38 -97

Portsmouth
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Continued warming will 
likely result in an increase in 

the warmest daily 
temperatures and the 

frequency of hot extremes.

Projected change in summer climate indicators at Portsmouth, NH (Source: Lemcke-Stampone et al., 2022).

Key Message 1: Extreme Heat
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• Days above 90oF double 
each time period for 
unregulated emissions.

• Warmer summer with little 
change in precipitation 
increases drought risk.
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As winters continue to 
warm, the frequency of cold 
extremes and snow cover is 

expected to decrease.

Projected change in winter climate indicators at Portsmouth, NH (Source: Lemcke-Stampone et al., 2022).

Key Message 2: Winter Warming

• 10 fewer nights below 
freezing by mid-century 
without GHG mitigation.

• 3 to 5 week increase in 
length of the growing 
season by mid-century. 
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Annual PRECIP 45.3 1.5 1.6 2.3 3.0 3.0 4.5
Winter  PRECIP 11.7 0.6 0.5 0.8 1.4 1.4 2.2
Spring  PRECIP 11.4 0.4 0.7 0.6 0.9 0.8 1.6
Summer  PRECIP 9.7 0.4 0.4 0.6 0.4 0.7 0.5
Fall  PRECIP 12.5 0.2 0.1 0.4 0.4 0.2 0.4
Heating and Cooling Degree Days

Heating Degree Days 6631 -554 -1436 -1055 -1412 -1337 -2296
Cooling Degree Days 536 169 183 354 529 462 1066
Extreme Temperature
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Days < 0F 6.2 -2.7 -3.2 -4.6 -5.3 -5.2 -6.1
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TMIN on hottest day of year (F) 43.3 1.8 3.1 3.2 7.8 4.0 13.2
Days TMIN > 28F 244.5 13.2 13.6 23.1 34.6 31.0 68.3
Extreme Precipitation

Days > 1 inch in 24 hours 6.3 0.6 0.7 1.2 1.6 1.5 2.5
Days > 2 inch in 24 hours 0.9 0.1 0.1 0.2 0.3 0.3 0.6
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Table A3-10B. Portsmouth Station – Percent Change from Historical

Climate Indicator Historical 
1980-2009

Change from historical (+ or -)
2010-2039 2040-2069 2070-2099

Low 
Emissions

High 
Emissions

Low 
Emissions

High 
Emissions

Low 
Emissions

High 
Emissions

Precipitation (inches)

Annual PRECIP 45.3 3% 4% 5% 7% 7% 10%
Winter  PRECIP 11.7 5% 4% 7% 12% 12% 18%
Spring  PRECIP 11.4 3% 6% 5% 8% 7% 14%
Summer  PRECIP 9.7 4% 4% 6% 4% 7% 5%
Fall  PRECIP 12.5 1% 1% 3% 3% 2% 3%
Heating and Cooling Degree Days

Heating Degree Days 6631 -8% -22% -16% -21% -20% -35%
Cooling Degree Days 536 32% 34% 66% 98% 86% 198%
Extreme Precipitation

Days > 1 inch in 24 hours 6.3 9% 11% 19% 25% 24% 39%
Days > 2 inch in 24 hours 0.9 8% 17% 21% 36% 30% 69%
Events > 4 inches in 48 hours 0.3 36% 44% 56% 82% 64% 124%
Precip. on wettest day of year (in) 2.2 6% 7% 8% 13% 11% 21%
Snow Cover Days 113 -11% -12% -23% -38% -34% -86%

Projected increases in total 
annual precipitation are largely 

due to increases in the 
frequency of and intensity of 

extreme precipitation.

Projected change in precipitation indicators at Portsmouth, NH (Source: Lemcke-Stampone et al., 2022).

Key Message 3: Heavy Precipitation

• Daily events over 1” and 2” 
increase by at least 20% by 
mid-century.

• Potential for 50% or greater 
increase in large storms by 
mid-century. 
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Climate change is already impacting New 
Hampshire and these changes are likely 
to continue through the end of century.

• Longer, warmer growing season increases risk for short-
term drought during summer.

• Milder, wetter winters will likely result greater variability in 
precipitation type. 

• Stronger storms with heavy rain over impervious surface 
cover increases run off and flood risk.

Our New Normal

Coastal flooding at Hampton Beach, January 3-4, 2018. 
(Photo credit: Rich Beauchesne | Seacoastonline)
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