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Causes of Sea Level Change

(IPCC, 2001)
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https://www.maine.gov/dacf/mgs/hazards/slr_ticker/slr_dashboard.html



SEA LEVEL RECORDS SET IN 2021: 
• Eastport: 2nd highest November since 1929 (and 2021 so far is 3rd highest average annual sea level)

• Cutler 2nd highest November since 2011 (and 2021 so far is highest average annual sea level)

• Bar Harbor: 1st highest November since 1947 (and 2021 so far is 2nd highest average annual sea level)

• Portland: 5th highest November since 1912 (and 2021 so far is 3rd highest average annual sea level)

• Wells: 1st highest November since 2005 (and 2021 so far is highest average annual sea level)

• Portsmouth: 1st highest November since 1930 (and 2021 highest average annual sea level, realizing there are a few gaps in the record)



Future Sea Level Rise Scenarios
The State of Maine is planning for the intermediate scenario of 1.5 feet of relative sea level rise by 

2050 and 4 feet of SLR by 2100. 

+3 ft

+1.5ft

+4ft

MaineWontWait.org

+8.8 ft



https://www.maine.gov/DACF/mgs/hazards/slr_ss/index.shtml







https://maps.coastalresilience.org/maine/
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Storm surge and storm tide
Storm surge is an abnormal rise of water generated by a storm, 
over and above the predicted astronomical tides. Storm surge 
should not be confused with storm tide, which is defined as the 
water level rise due to the combination of storm surge and the 
astronomical tide (NHC).



Figure from P.A. Slovinsky, Maine Geological Survey

A Superstorm in Maine?

Woolwich

Deer Isle Causeway



Changes in Storm Tracks and Activity

Camargo & Wing 2021

Background- Tropical Cyclone (TC) activity with warming
• occurrence and intensity of most intense TC
• precipitation associated with TC
• storm surge flooding

New insights-
• Tracks shifting poleward and westward, potentially 

impacting unprepared regions not typically affected by 
intense TCs

• TC activity close to land is increasing, and seeing 
increased stalling of Atlantic TCs- with a substantial 
increase in risk to costal regions

Wang & Toumi 2021

distance from land % entering coastal region time spent in coastal region



Based on this, there could potentially be a tenfold 
increase in the frequency of flooding in Portland with 1 
foot of sea level rise.  

Scenario
Flood Stage 
(ft, MLLW)

# times per 
year

% of high 
tides

Existing 12 9.8 1.3%
+1 ft SLR 11 98 13.5%
+2 ft SLR 10 461 63.3%

Changes in Annual Flooding Frequency with SLR
(using 2006-2016 Average)

P.A. Slovinsky, Maine Geological Survey
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With 2ft of SLR, on a calm day, Portland will see this more than once a day



2011 King Tide, Bath, ME
Photo credit: Steve Dickson



Sea Level Rise Central Estimates for Planning in Maine
(averaged for all of Maines’ tide gauges)

STS (2020) Table 7b

Blue HillStonington

~4 ft ~9 ft



Progress towards improving coastal resilience 

Credit: Kate Tagai, Island Institute





Funding ForFunding For
Climate Resilience



Available at: www.maine.gov/dacf/municipalplanning/docs/CAGS_01_Overview.pdf

Guidance Series for Maine Communities- integrating climate adaptation 
measures into existing local policies



What Is It?
Practical self-assessment tool and 
integrated framework for…

• Examining local flood risk and 
preparedness 

• Assessing vulnerability of the social, 
built, and natural environments

• Identifying strategies for increasing 
resilience

Who Should Use It?
Communities wanting to…

• Understand flood vulnerability and 
sea level rise

• Build flood resilience

• Enhance coastal hazard recovery

Top-down

Bottom-up

Flood Resilience
Checklist

Driven by 
community

Driven by 
State

Maine Flood Resilience Checklist-



Enrolling in the Partnership: 
1. Complete a Community Resilience Self-Evaluation and review the List of Community Actions to assess existing progress 
and identify potential next steps;

Community resilience self-evaluation
List of community actions

2. Hold a public workshop(s) to review the self-assessment results and prioritize projects for implementation.
These workshops are an opportunity for communities to discuss their climate priorities and identify their top 
concerns.

3. Adopt a municipal resolution that establishes or designates either a citizen committee or a municipal employee to 
coordinate activities to reduce energy use and costs, transition to clean energy, and make the community more resilient to 
climate change

Community Action Grants- up to $50K for individual community
Once enrolled, communities may immediately apply for Community Action Grants.The 2022 grant deadlines are:

Deadlines for Communities Winter Awards Summer Awards
Grant Applications March 22 September 20

https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/Community%20Resilience%20Self-Evaluation_2021-12-01_0.docx
https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/List%20of%20Community%20Actions_2021-12-01_4.xlsx


March 10th 6:00 P.M - Auditorium of City Hall 
Community Workshop to discuss the Community 
Resilience Partnership and possible priority actions 
that the City may undertake to address climate 
change 
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Vinalhaven “Downstreet”
Economic Heartbeat

• 30+ businesses
• $13 million in RE value
• Emergency Services
• Boatyard
• Lobster Buyers
• Mixed Use 



Critical Wave Envelope for the 1000-year storm event
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Damariscotta Downtown
VE zone
AE zone

1ft SLR
3ft SLR
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Stonington-
Adaptation Report March 2021



https://www.islandinstitute.org/priorities/climate-solutions/sea-level-rise/



Follow the Maine Climate Council: climatecouncil.maine.gov

How you can stay connected and get involved:

https://extension.umaine.edu/climatesolutions/who-we-are/

https://extension.umaine.edu/climatesolutions/who-we-are/


https://www.maine.gov/dep/publications/reports/index.html

http://www.mainelegislature.org/legis/bills/display_ps.asp?ld=1970&PID=1456&snum=130&sec3

https://www.maine.gov/dep/publications/reports/index.html
http://www.mainelegislature.org/legis/bills/display_ps.asp?ld=1970&PID=1456&snum=130&sec3




Thank you. Questions?

Susie Arnold
Marine Scientist
sarnold@islandinstitute.org


