
Welcome to the ECF Fall Forum

Climate Change in New Hampshire 
Speaker: Sherry Godlewski

Resilience & Adaptation Manager, NHDES

Eastman Charitable Foundation
Serving the environmental interests of Enfield, Grantham, 

and Springfield since 2005

Our Mission
To promote environmental stewardship, education, and green recreation 

through grants and scholarships.  Our work is sustained by the support of 
individuals and community partners.  

To make a donation, visit our website at www.ecfnh.org, or mail a check to:  
ECF, P.O. Box 1825, Grantham, NH  03753

Thank You!

ZOOM PRESENTATION ETIQUETTE
1) DO NOT UNMUTE YOUR SOUND OR START YOUR VIDEO

2) QUESTIONS:  Submit all questions using the “Chat” feature of ZOOM.  The moderator will  
present questions to Sherry in the Q&A session at the end of the presentation.

http://www.ecfnh.org/
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$ 45 Billion

2019 marks the fifth consecutive year (2015-19) in which 10 or more separate billion-dollar 
disaster events have impacted the U.S.

https://www.ncdc.noaa.gov/billions/



• 1953-2002 (50 Years)
– 15 Disaster Declarations
– 3 Emergency Declarations

• 2003-2018 (16 Years)
– 21 Disaster Declarations

• Hurricane 
• Tropical Storm 
• Severe Storms 

–Fall Snow Storm
–Flooding events

• Winter Storms
• Landslide
• Tornado

– 10 Emergency Declarations

Axe Handle Brook, Rochester, NH, May 2006 

NH Presidentially-Declared Extreme Weather Events

Source: FEMA.gov
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Federal Reimbursement for Extreme Weather in NH
(millions $ 2017)

1998: Ice Storm
2005: Alstead/Keene Floods (Oct)
2006: Mother’s Day Flood (May)
2007: Patriots Day Flood (April)
2008: Tornado; Floods; Ice Storm

2010: Windstorm; Floods
2011: Irene
2012: Sandy; Flooding
2013: Severe Winter Storm;                          

Landslide; Flooding  

2015: Severe Winter Storm
2017: Severe Winter Storm; Severe      
Storm; Flooding  



Higher than average temperatures
Lower than average snowfall

2020  January Weather

Sunday, January 12

Portland broke it's daily max temp record 
at 52 (old record 51 in 2014) and Concord 
did the same at 67 (old record 61 in 1885!) 
National Weather Service



January 2020 was the planet's warmest January since record keeping began in 1880 



20oC (68oF)

Feb 9, 2020

https://www.theguardian.com/world/2020/feb/13/antarctic-temperature-rises-above-20c-first-time-record

Pine Island Glacier

120 square miles 
of ice broke off 



January – March

Much above average temperatures
Below average precipitation



March – May

Above average temperatures
Below average precipitation



Summer Heat

• Increasing days over 90 degrees are 
happening, but more significantly…

• Nighttime temps are increasing at a 
faster rate 

• From 1940-2017 minimum 
temperatures have increased by 2.5 
degrees F (statistically significant)

• Reducing night time cooling can have 
serious health effects

• Concord had it 4th hottest summer on 
record with 25 days above 90o

• Manchester had 32 days above 90o  

usually less than 10 (since 1980)
• Smothering summer humidity in the 

Northeast has crushed records
• Not going to change – will continue to 

move in this warmer than average 
direction

Acuweather | NOAA



https://www.climatecentral.org/

https://www.climatecentral.org/


The Northern Hemisphere had the warmest summer on record





Verkhoyansk

Detail areaMoscow

RUSSIA

400 MILES

Norilsk

Arctic Ocean

Yakutsk

SIBERIA

Srednekolymsk

Russkoye Ustye

RUSSIA

Verkhoyansk
100.4 degrees June 20, 2020

Highest temperature in the 
Arctic since record keeping 
began in 1885

Arctic is warming 3x as fast as
the rest of the world

400 miles farther north than 
Anchorage, AK

Warmer than Dallas or Houston

Washington Post/NASA





September 15, 2020 was the second lowest in the 42-year satellite record

The 14 lowest extents in the satellite era have all occurred in the last 14 years

Climate Central + National Snow and Ice Data Center



Western Wildfires and Air Quality

Acuweather

AirNow.gov

Scotts Mills, OR
Sept 15, 2020

“Smoke from Western Wildfires leading to hazy skies, vibrant sunsets over NH”
WMUR Sept 15, 2020 



Wildfires in White Mountains
“The fire had burned two feet down into 
the ground… no soil moisture”

Fire Chief Steven Sherman

Wildfires in NH

Merrimack River Island Fire Burns Out of Control in Concord (Sept 22)

Sept 26 - Governor issued a proclamation that bans both outdoor burning and 
smoking in and near New Hampshire woodlands statewide due to the 
extremely high danger of wildfires

207 fires,   ~ 83 acres



Drought





• 25 storms in 2020, second only to 
2005's 28 storms.

• 10 of those made US landfall, shattering a 104 
year old record

• Hurricane Delta was the second hurricane to slam 
southwest Louisiana in six weeks.

• The 2020 Atlantic hurricane season is not over yet

• Warm ocean and sea surface temperatures 

• Warming planet

weather.com

Hurricanes



More CO2 = More Extreme Weather

Scientists now link extreme weather 
events to carbon dioxide in the air 
from the burning of fossil fuels.

More atmospheric CO2 has boosted 
the odds of extreme heat, extreme 
cold, drought, + punishing 
rain/snow storms….

The National Academies Press. 2016 https://doi.org/10.17226/21852



The National Academies Press. 2016 https://doi.org/10.17226/21852

…we can now estimate how climate change increases the risk to society
of some types of extreme events

A new pattern of more frequent and more intense weather events….

new area of science called ‘Event Attribution’



Kevin A. Reed, Stony Brook University
Alyssa M. Stansfield, Stony Brook University
Michael F. Wehner, Lawrence Berkeley National Laboratory
Colin M. Zarzycki, National Center for Atmospheric Research
Center for Climate and Energy Solutions November 2018 webinar



Weather – the set of conditions 
at any given point in time

– today,  tomorrow,  this week

Climate - the average set of 
conditions over a period of 
decades

– 30 year averages

Weather and Climate



• Over the past 50 years, the average global temperature 
has increased at the fastest rate in recorded history.

• Burning of fossil fuels to for transportation is the largest source of 
heat-trapping pollution. Second is electricity generation        (2016)



Global Warming Causes 
the Climate to Change

• Greenhouse gases trap heat 
– Warming of our atmosphere causes warmer 

overall temperatures 

– Changes to water cycle (some more rain, 
some less rain) 

– Warms oceans, Melts glaciers, Sea-level Rise

– Effects plant growth

• Industrial Revolution
– Raised atmospheric carbon dioxide levels 

from 280 parts per million to 411 parts per 
million in the last 150 years



Measuring Carbon 
Dioxide

• Ice cores

• Ambient Monitoring

– Mauna Loa

collecting data since 1956 



Petit et al., 1999
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Petit et al., 1999
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Source: R. Barry & R. Chorley (2009). Atmosphere, Weather and Climate. 

Wobbly Jet Stream



January 20-29, 2019 Polar Vortex



The Changing Jet Stream

• The jet stream exhibits extreme behavior 

• During the summer, warm air holds more moisture + when 
stirred by a hurricane, the moisture manifests as intense 
rainfall

• Same phenomena as the polar vortex in winter

• Predicted to increase by 50 % this century if emissions of 
carbon dioxide + other GHG continue unchecked

Michael Mann, climate scientist at Pennsylvania State University



Potsdam Institute for Climate Impact Research 
April 11, 2018

Gulf of Maine Research Institute 

The oceans’ circulation hasn’t 
been this sluggish in 
1,000 years

The ocean circulation has 
declined in strength by 15% 
since the mid-20th century

This is a new record low

Over the past 15 years the
Gulf of Maine has warmed 
7 times faster than the rest 
of the ocean

Gulf Stream Weakening



Seacoast Southern NH Northern NH

http://sustainableunh.unh.edu/csne-climate-assessments-new-england#map

Local Data!

Local and Regional Climate Assessments



Observed Climate Patterns 
and How This Impacts Us

• Increase in precipitation – rain + snow

– Amount and intensity 

• Increase in average temperature 

• Increase in extreme weather

• Changing seasonality 

• Drought

• Sea-level rise
– Portsmouth’s sea level has risen 6” since 1926
– Weekly high tide flooding in Hampton
– Increases in ground water levels

CSNE 2014 + Knott 2017



from 1958 to 2012 https://nca2014.globalchange.gov/report/regions/northeast



Drought 2016



Portsmouth, NH                                                                   Hampton, NH

King Tide

Sea-Level Rise



Vector Borne Disease

Black Legged Ticks carry:
• Lyme Disease
• Anaplasmosis
• Babesiosis
• Powassan Virus

https://www.dhhs.nh.gov/dphs/cdcs/lyme/index.htm

https://www.dhhs.nh.gov/dphs/cdcs/alerts/documents/mosquito-borne-update-2019.pdf
https://climatenexus.org/climate-issues/health/climate-change-and-vector-borne-diseases/

Mosquitos carry:
• Jamestown Canyon Virus
• West Nile Virus
• Eastern Equine Encephalitis

Caused by:
• Shorter/warmer winters
• Increased development/

fragmented landscapes

Caused by:
• Warmer summers
• Humidity
• Precipitation (standing water)

https://www.dhhs.nh.gov/dphs/cdcs/lyme/index.htm
https://www.dhhs.nh.gov/dphs/cdcs/alerts/documents/mosquito-borne-update-2019.pdf
https://climatenexus.org/climate-issues/health/climate-change-and-vector-borne-diseases/


Sneezy and Itchy

Increases in pollens + other allergens
• Longer allergy season

• Observed increase of 13 to 27 days in the 
ragweed pollen season in the northeast

Poison Ivy loves CO2

• Grows bigger
• Has more toxic oils
• More abundant and more irritating

Ziska, 2011



Ecological Impacts

• Terrestrial species
– Moose – winter ticks; warming
– Birds – food source timing;

erratic weather
- Pests/invasives

• Ocean species
– Cod – moving north due to warming
– Lobster – moved north due to warming
– Shrimp – population collapse due to warming
– Clams/oysters – more contaminated due to increased rain + 

pollutants; shells impacted by ocean acidification

• Natural system economies (i.e. maple syrup, ski industry, 
snow mobiling, tourism, agriculture…)



99% of climate 
scientists agree that 
climate-warming 
trends are likely  due 
to human activity

Climate Change is Real



The impacts of climate 
change are already being 
felt by communities 
across the country

These extreme events are 
disrupting and damaging 
critical infrastructure, 
labor/economies, natural 
resources, and the vitality 
of our communities

National Climate Assessment 2018 

Climate Change is Already Occurring

//upload.wikimedia.org/wikipedia/commons/e/e9/Hurricane_irene_082711_0150_est.jpg


Do nothing – Continue with business as usual

We Have a Choice



• Mitigation   

– Reduce emissions of CO2  +
other greenhouse gases

• Reduce our use of fossil fuels

• Adaptation

– Prepare for the current and 
future impacts

We Have a Choice



May 2020, CO2 concentrations reached all time high of 418.12 
ppm

Small reductions in CO2 emissions during the pandemic

CO2 concentrations are a result of many years of emissions

Reducing emissions slightly/short term does not immediately 
reduce concentrations

Emissions need to reach virtually zero by 2050 to avoid the worst 
case scenarios 

CO2 and the Pandemic

Carbonbrief.org



Purchase efficient fleet and personal vehicles

Mitigation – Reduce YOUR Fossil Fuel Use



Have an Energy Audit done!

Insulate our homes, schools and businesses

Mitigation – Reduce YOUR Fossil Fuel Use



Purchase renewable energy systems for our homes  
and buildings

Mitigation – Reduce YOUR Fossil Fuel Use



• Use energy + water efficiently

• Waste less food

• Grow your own

• Support local farmers

• Compost!

Mitigation – Reduce YOUR Fossil Fuel Use



Energy Use… and the obvious

• Shut stuff off! 

• Unplug stuff not in use!

• Turning off computers 
and monitors (and other   
electric items) saves energy and 
reduces pollution!

20% of energy is wasted

The US spends $40 billion dollars each 
year on wasted energy

Phantom Energy!

Purchase



Phantom Energy Phact

Phantom Load fact:

The consumption from phantom loads of electricity in the United States 
is said to equal the electricity use of Greece, Peru, and Vietnam 
combined. When an appliance is not in use, unplug it at the wall.

"Energy savers are the real stars," 
The Christchurch Press, September 11, 2001



We have four adaptation options:

Take no action or “business as usual” scenario

Adaptation is Key in Planning for Climate Change



“Protect and fortify” built infrastructure

Adaptation Choices to Protect from Flooding

Dunes

Sea wallsLevees



“Accommodate” using natural systems (buffers + wetlands) and 
alternative construction techniques

Adaptation Choices for Flooding



“Retreat” by relocating or removing built infrastructure from 
highly vulnerable areas and those damaged repeatedly

Adaptation Choices for Flooding



 Pay attention to storm warnings; act accordingly

 Have a personal/family preparedness plan 
(include your pets!)

 Be prepared to be without electricity (keep jugs 
for water, non perishable food + batteries on hand)

 Be aware of others dependent on electricity for health 
reasons (i.e. oxygen) 

 Check your home and property for adequate drainage 
to prevent washouts

 Maintain driveways, culverts + storm drains; 
move things out of areas that flood

 Remove large trees that could damage structures

Personal Adaptation Examples



 Do regular tick checks + be aware of signs of Lyme Disease 
(& other vector borne illnesses); pets + people

 Use rain barrels/rain gardens

 Purchase heat pumps/mini splits for heating + cooling

 Purchase drapes for large windows – keeps heat in; keeps sun out

 Evaluate whether you need to purchase a generator for periods 
of no electricity

 Participate in community conversations to support preparedness 
and energy efficiency efforts in your town

 Vote for local initiatives including increased efficiency in 
municipal buildings, culvert maintenance, tree removal etc…

Personal Adaptation Examples





Average number of 
days over 90 degrees 
per year

Climate Change in Southern NH - CSNE

Extreme Heat



The growing season is 
projected to lengthen by 
about two weeks (lower 

emission scenario) or five weeks 
(higher emission scenario) 

Hotter temperatures, 
reduced chilling hours, 
enhanced 
evapotranspiration, and 
more extreme precipitation
will likely result in a decrease 
in crop yields.

Climate Change in Southern NH - CSNE

Future Growing Season



Annual precipitation is 
projected to increase 
17 to 20% (both 

emission scenarios) by 
the end of the century

Increase in extreme 
precipitation events, 
results in excessive 
runoff, flooding, 
damage to critical 
infrastructure (buildings, 
roads, dams, bridges, 

culverts), increased 
erosion & degradation 
of water quality…

Climate Change in Southern NH - CSNE

Future Precipitation



Historically we had 105 days
per year with snow cover

By the end of the century 
(high emissions scenario), 

we could have only 52 days

Climate Change in Southern NH - CSNE

Snow Covered Days



Sea Level Rise

.5’ – 1.3’

1.0’ - 2.9’ 

… and our coast is significantly impacted by both Nor’easters 
+ hurricanes which drive ocean water towards the land = storm surge

New Hampshire Coastal Flood Risk Summary Part 1: Science 2019 

 Assuming global greenhouse gas emissions (GHG) begin declining by 
mid-century, we are likely to see 0.5-1.3’ of sea-level rise by 2050
and 1-2.9’ of sea-level rise by 2100.
 That rise could be much higher if GHG continue increasing, and/or if
ice sheet melt accelerates. 
 Sea levels will continue to rise for centuries.

https://scholars.unh.edu/cgi/viewcontent.cgi?article=1209&context=ersc


Groundwater will rise 
with sea level

Groundwater rise will extend 
farther inland than sea level 
rise

From 1-5 ft. of ground water rise 
is predicted as far as 3 miles
inland from tidal shorelines

The amount of groundwater rise is 
not uniform and linear with distance from the coast

Depends on: 
• local hydrogeology
• proximity of streams or wetlands
• distance from the coast
• groundwater pumping

Will impact roads, underground storage tanks, drinking water wells, septic systems, landfills…

Knott J., M. Elshaer, J. Sias Daniel, J.M. Jacobs, P. Kirshen 2017



• Population increase

– Displaced people

• Development increases – more 
pavement

• More homes built in risky areas

• Old infrastructure - undersized

• Federal funding decreases

• Politics

• Other?

Exacerbating Issues



• Power companies trimming trees 
and limbs

• Maintaining + upgrading culverts 
when replacing

• On-going road/drainage 
maintenance

• Community policy changes
• Targeted land protection efforts
• Ski areas have alpine slides, canopy 

tours + mountain biking
• Backup generators

Already Adapting – “Yankee Ingenuity”



Mitigation
• Saves money – now and into the future

• Reduces the amount we will have to adapt to

Adaptation 
• Proactive adaptation—including changes to policies, business operations, 

capital investments, and other steps—yields benefits in excess of their 
costs now and into the future. 

Need to do both!



40 years ago – Smog

– Solution: Catalytic converters

– Smog reduced by 30% to 50%

We Have Met Environmental Challenges in the Past!



35 years ago – Ozone layer destruction

– Solution: Chlorofluorocarbon (CFC) phase out

– CFCs all but eliminated, ozone layer (slowly) 
rebounding 

We Have Met Environmental Challenges in the Past!



30 years ago – Acid Rain

– Solution: Market-based program for regulating utility 
sulfur dioxide emissions

– Acid rain emissions cut by 50%; forests rebounding, 
lakes (slowly) recovering

We Have Met Environmental Challenges in the Past!



• Climate change will cost taxpayers more than 
a half a trillion dollars this decade, and 
trillions more in the future unless we 

mitigate the impacts. (Government Accountability Office) 

• We cannot ignore the impact of climate 
change on our public health, our 
environment, and our economy.

• The lessons will continue to be taught until 
they are learned. 

• We’ve got to connect the dots!

Making the Connections



Working Together

• State Agencies

• Regional Workgroups

• Communities

• Conservation Groups

• Businesses

• Non-profits

• Schools

• Neighbors

• Shared voices



Thank You 

Questions?

Sherry Godlewski 
Resilience and Adaptation Manager

Sherry.Godlewski@des.nh.gov


