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The New Hampshire Coastal Adaptation Workgroup envisions coastal watershed communities 
that are resourceful, ready, and resilient to extreme weather and long-term climate change.



New Hampshire RSA 483-B:22 (2016)
. . . update Coastal Risk & Hazards Commission 
2014 Science & Technical Advisory Panel report, 
at least every 5 years.

https://scholars.unh.edu/ersc/210/ https://scholars.unh.edu/ersc/211/

https://scholars.unh.edu/ersc/210/
https://scholars.unh.edu/ersc/211/




KEY FINDINGS:
Sea-level Rise
Coastal Storms
Ground Water Rise
Precipitation
Freshwater Flooding

1. Relative sea-level in New Hampshire is rising.
2. The rate of ice mass loss from the Greenland and 

Antarctic ice sheets is accelerating, and land ice is now 
the primary contributor to sea-level rise.

3. Relative sea level in coastal New Hampshire is projected 
to rise for centuries.

Standing in Silence, Hampton NH, Jennifer Dubois



Portland, Maine & Seavey Island - Tide Gauge Data 

Data from psmsl.org

http://psmsl.org/
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Analysis includes all of the different processes that drive relative 
sea-level rise at specific locations:

• Greenland, West Antarctic, East Antarctic ice sheets;
• Glaciers and ice caps
• Global mean thermal expansion 
• Oceanographic processes (e.g., ocean circulation; heat & salt)
• Changes in Earth’s gravitational field
• Land water storage
• Long-term, local, non-climatic sea-level change due to glacial 

isostatic adjustment, sediment compaction, and tectonics

Scenario based Probabilistic Sea Level Rise Projections
Kopp et al. (2014) Earth’s Future 2, 287-306



Portsmouth & Kittery
Sea Level Rise Projections
Global Warming of 4.3oF

Wake et al. 2019 NH Coastal Flood Risk Assessment
https://scholars.unh.edu/ersc/210/

Historical Data
1. Portland, ME
2. Seavey Island, ME

Likely

5% prob
1% prob.
0.5%prob

0.1%prob

https://scholars.unh.edu/ersc/210/

Sheet1

		Projected Sea-level Rise for global warming of 2.4C  (feet)

		Year		67% prob. SLR is between		5% prob. SLR exceeds		1% prob. SLR exceeds		0.1% prob. SLR exceeds

		2050		0.5 - 1.3		1.5		2.0		2.9

		2100		1.0 - 2.9		3.8		5.3		8.7







Coastal New Hampshire Probabilistic SLR Projections (RCP 4.5) 
versus Portland Maine Tide Gage Data 

Data from Wake et al. (2019) and psmsl.org



From Sweet et. al. (2022)

With regard to increasing sea 
levels associated with climate 
change, the questions are when 
and how much, rather than if.



Portland, ME



Portland, ME



Portland, ME



Portland, ME



KEY FINDINGS:
Sea-level Rise
Coastal Storms
Ground Water Rise
Precipitation
Freshwater Flooding

1. Inland and coastal impacts from storm surge in coastal New 
Hampshire will increase with RSLR.

2. Future storm surge increases as extreme storm intensity 
increases.

3. Current 100-year return period storm surge estimates vary.

Standing in Silence, Hampton NH, Jennifer Dubois



Hurricane Fiona southwest of Bermuda, 
Sept. 22, 2022 (NASA Image)

Hurricane Fiona track & intensity
September  2022



New Hampshire Coastal Storms

• Estimates of storm surge for 
100-year return period range 
from 4.0 ft (FEMA) to 5.3 ft  
(NACCS, USACE)

• Model simulations suggest that 
maximum flood and ebb 
currents will increase under 
storm surge in the presence of 
sea-level rise.

• Flood and ebb currents will 
also increase under sea-level 
rise, even without storm surge.



KEY FINDINGS:
Sea-level Rise
Coastal Storms
Ground Water Rise
Precipitation
Freshwater Flooding

1. Coastal groundwater levels will rise with sea-level rise.
2. Groundwater levels are projected to rise as a fraction of 

sea-level rise (magnitude of rise greatest at the coast).
3. The magnitude and extent of groundwater rise is 

influenced by the coastal geometry, geology, and  
proximity of freshwater discharge areas.

Standing in Silence, Hampton NH, Jennifer Dubois



https://energyskeptic.com/

Groundwater Rise





KEY FINDINGS:
Sea-level Rise
Coastal Storms
Ground Water Rise
Precipitation
Freshwater Flooding

1. The magnitude of extreme precipitation events has 
increased by 15 - 38% since the 1950s.

2. The frequency of extreme precipitation events is projected 
to increase in the future, especially in the springtime. 

3. The magnitude of future flooding will depend on climate 
change AND effective impervious surface changes in the 
coastal watershed.

Standing in Silence, Hampton NH, Jennifer Dubois



Changes in Extreme Precipitation – NH Coastal Watershed



Annual Precipitation – New Hampshire

1.8-1.9 in.

3.5-5.5 in.



More Extreme 
Precipitation

Events

Portsmouth, NH

From Lemcke-Stampone et al. (2022)  https://scholars.unh.edu/sustainability/71

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

Portsmouth1

		Climate Projections for Portsmouth/Kittery*

		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 & 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 coldest day of year (F)		14.5		2.9		3.1		5.7		7.8		7.4		13.2

		TMIN 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 hottest day of year (F)		96.1		2.2		2.6		4.1		5.9		5.3		10.2

		TMIN 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. 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

		* From: New Hampshire Climate Assessment 2021.  https://scholars.unh.edu/sustainability/71





Portsmouth2

		Climate Projections for Portsmouth/Kittery*

		Climate Indicator		Historical  1980-2009		Percent change from hisorical (+ 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 & 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%

		* From: New Hampshire Climate Assessment 2021.  https://scholars.unh.edu/sustainability/71





Days>90F

		Climate Projections for Portsmouth/Kittery*

		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

		Extreme Temperature

		Days > 90F		10.9		7.0		7.6		15.6		24.1		20.6		50.9

		* From: New Hampshire Climate Assessment 2021.  https://scholars.unh.edu/sustainability/71





Cold and snow

		Climate Projections for Portsmouth/Kittery*

		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

		Extreme Temperature

		     Days < 32F		149		-13		-14		-25		-35		-33		-61

		Snow Cover Days		113		-12		-13		-26		-43		-38		-97

		* From: New Hampshire Climate Assessment 2021.  https://scholars.unh.edu/sustainability/71





Extreme precip

		Climate Projections for Portsmouth/Kittery*

		Climate Indicator		Historical  1980-2009		Percent change from hisorical (+ or -)

						2010-2039				2040-2069				2070-2099

						Low Emissions		High Emissions		Low Emissions		High Emissions		Low Emissions		High Emissions

		Extreme Precipitation

		     Days > 2 inches		0.9		8%		17%		21%		36%		30%		69%

		     Events > 4 inches		0.3		36%		44%		56%		82%		64%		124%

		* From: New Hampshire Climate Assessment 2021.  https://scholars.unh.edu/sustainability/71







KEY FINDINGS:
Sea-level Rise
Coastal Storms
Ground Water Rise
Precipitation
Freshwater Flooding

1. Freshwater flooding in coastal New Hampshire has 
increased in magnitude and frequency.

2. Freshwater flooding is expected to increase in the future.

Standing in Silence, Hampton NH, Jennifer Dubois



Lamprey River

Daily Peak Discharge in Coastal NH Rivers

Oyster River



Federal Expenditures on Presidentially Declared Disasters and 
Emergency Declarations in New Hampshire: 1986 to 2020

Data from FEMA (2021)







Guiding Principles for Enhancing Coastal Risk Resilience
(based on 2016 NH Coastal Risk and Hazards Commission Report)

1. Support GHG reduction policies to worst coastal flood risks.
2. Determine the tolerance for flood risk .
3. Prioritize equity and justice 
4. Protect natural, cultural and historic resources, and public access.
5. Create a bold vision, start immediately, and act incrementally and 

opportunistically .
6. Consider the full suite of actions and the effectiveness and 

consequences of those actions.
7. Adopt a flexible adaptation approach and continuously monitor 

performance.
8. Coordinate and collaborate.
9. Consider the liability of not taking action.

“We’ll go down in history as the first society that wouldn't save itself 
because it wasn't cost effective.” – Kurt Vonnegut



Purpose & Intended Use: Projects



Step-by-Step Approach for Applying Coastal 
Flood Risk Projections

Step 1. Define Project Goal, Type, Location, and Timeframes
Step 2. Determine Tolerance for Flood Risk 

Bay Road at Lubberland Creek
Peter Steckler, TNC





Step-by-Step Approach for Applying Coastal 
Flood Risk Projections

Step 1. Define Project Goal, Type, Location, and Timeframes
Step 2. Determine Tolerance for Flood Risk 
Step 3. Select & Assess Relative Sea-Level Rise (RSLR) 
Step 4. Identify & Assess RSLR-Adjusted Coastal Storms 
Step 5. Identify & Assess RSLR-Induced Groundwater Rise 
Step 6. Identify & Assess Extreme Precipitation Estimates
Step 7. Assess Cumulative Risk & Evaluate Adaptation Options

Bay Road at Lubberland Creek
Peter Steckler, TNC



New England
Municipal  
Population 2021

Data from US Census Bureau



Three Different Types of Networks
COOPERATING
• Not much risk
• Elevate mutual 

awareness
• Gather momentum
• Reach agreement 

on approaches
• Share best 

practices & info
• Test ideas & learn
• Build better 

relationships

COORDINATING
• Low-to-moderate 

risk
• Pursue intentional 

efforts
• Negotiate time & 

resource 
commitments

• Push boundaries & 
create mutual 
interdependence

•strengthen indiv. & 
instituutional
relationships

COLLABORATING
• Higher risk
• Pursue fundamental 

system change
• Organizations 

bound to network
• Embrace new ways 

to make system 
work

• Anticipate & resolve 
conflicts

• Allocate resources 
to achieve goals

• Codify new forms of 
operationVandeventer & Mandell (2012)

Networks that Work 



If you want to go fast,
go alone.

If you want to go far,
go together.

-- Origin not entirely clear --
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