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A G E N D A

Welcome

Review Woods Hole’s Coastal Vulnerability and Project Progress 

Coastal Resilience and Adaptation Options

What are Dynamic Adaptation Pathways?

Workshop Instructions and Next Steps

Question & Answer

ResilientWoodsHole Adaptation Pathways Workshop

• Nine (9) Coastal Management Area Stations

Fay Rd, Nobska Pt, Juniper Pt, Waterfront, Penzance Pt, Spencer Baird, 

Eel Pond & School St, Millfield and Gardiner, Gansett

• Review adaptation options and provide feedback



Coastal Vulnerability and Adaptation in Woods Hole 

Joe Famely
Woods Hole Group



Credit: Giles W. Mead, courtesy Woods Hole Historical Museum

1954



Credit: The Boston Globe

1991



Extreme Water Levels in Woods Hole (Station 8447930 )



Historical Sea Level Rise
Woods Hole  Tide Gauge, Station 8447930



MA EOEEA Downscaled Climate Change Projections
https://resilientma.org/data/documents

WHAT MASSACHUSETTS MODELED CURRENT TRAJECTORY (POST COP26)

https://climateactiontracker.org/



MA EOEEA Probabilistic Sea Level Rise Projections
Woods Hole  Tide Gauge, Station 8447930 (DeConto & Kopp, 2017)
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High Scenario
>99.5% RCP 4.5

99.5% RCP 8.5
95% RCP 4.5 + ice
83% RCP 8.5 + ice

Intermediate Scenario
95% RCP 4.5
83% RCP 8.5
50% RCP 4.5 + ice

<50% RCP 8.5 + ice

Probabilistic Crosswalk:
Confidence intervals indicate the 
probability (%) that SLR has not been 
underpredicted given various emissions 
and ice sheet melt contributions

MA EOEEA selected the
High Scenario for planning

Woods Hole Tide Gauge (Station 8447930) Local Tidal Datums: MHHW is 1.2 FT. above MSL



Mean High Water 2030

2050



Mean High Water 2050

2070



Mean High Water 2070

2100



Massachusetts Coast Flood Risk Model (MC-FRM)

Includes relevant physical processes:                     
sea level rise, tides, storm surge, wind, wave setup 
/ run-up / overtopping, future climate scenarios
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What are the potential impacts of climate change on scientific 
operations and research in Woods Hole?

Climate Change Vulnerability Assessment (WHOI/MBL/NOAA)

https://resilientwoodshole.org/news-and-events/#reports

ResilientWoodsHole Phase 1



WHOI/MBL/NOAA Climate Change Vulnerability Assessment



WHOI/MBL/NOAA Climate Change Vulnerability Assessment



WHOI/MBL/NOAA Climate Change Vulnerability Assessment



What are the potential impacts of climate change on the broader 
Woods Hole community?

Extended Climate Change Vulnerability Assessment (Woods Hole 
residential community, businesses, roadways, lifelines), supplemental 
adaptation planning (WHOI/MBL/NOAA) and initial outreach.

https://resilientwoodshole.org/news-and-events/#reports

ResilientWoodsHole Phase 2



ResilientWoodsHole Study Area



1% Probability Present

Residential (879) 220

Scientific (153) 27

Business (24) 14

Non-profit (19) 6

Lifelines (14) 10



1% Probability Present 2030

Residential (879) 220 238

Scientific (153) 27 31

Business (24) 14 15

Non-profit (19) 6 7

Lifelines (14) 10 10



1% Probability Present 2030 2050

Residential (879) 220 238 257

Scientific (153) 27 31 44

Business (24) 14 15 17

Non-profit (19) 6 7 7

Lifelines (14) 10 10 11



1% Probability Present 2030 2050 2070

Residential (879) 220 238 257 281

Scientific (153) 27 31 44 44

Business (24) 14 15 17 18

Non-profit (19) 6 7 7 7

Lifelines (14) 10 10 11 12



Counts of Buildings Exposed to Projected Flooding

Credit: Woods Hole Historical Museum

1%   annual chance event has a   9.6% chance of occurring in a 10-year period

10% annual chance event has a 65.1% chance of occurring in a 10-year period

25% annual chance event has a 94.4% chance of occurring in a 10-year period



Vulnerable at 1% Annual Chance

Present  3.5/20.6 miles

2030  4.0/20.6 miles

2050  4.9/20.6 miles

2070  5.4/20.6 miles



Vulnerable at 1% Annual Chance
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2030  4.0/20.6 miles
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2070  5.4/20.6 miles



Vulnerable at 1% Annual Chance
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Vulnerable at 1% Annual Chance

Present  3.5/20.6 miles

2030  4.0/20.6 miles

2050  4.9/20.6 miles

2070  5.4/20.6 miles



Road Miles Exposed to Projected Flooding

Credit: Oliver B. Brown, courtesy Woods Hole Historical Museum

1%   annual chance event has a   9.6% chance of occurring in a 10-year period

10% annual chance event has a 65.1% chance of occurring in a 10-year period

25% annual chance event has a 94.4% chance of occurring in a 10-year period



Masque vide



Adaptation Strategies – Building Scale

Building Form 

+ Access

Building 

Adaptation

Building 

Systems

Site

(Credit: Modified from Boston Planning & Development Agency, 

Coastal Flood Resilience Design Guidelines)

Perimeter Wall



Adaptation Strategies –Landscape Scale

(Credit: Modified from NYCPlanning, Coastal Climate Resilience 

Urban Waterfront Adaptive Strategies)

Protect (hardened infrastructure)

Protect (natural or nature-based infrastructure)

Protect (hybrid infrastructure)

Relocate/Retreat



How can we work together to ensure the future of our vibrant and 
productive seaside community?

Comprehensive phased strategy for Woods Hole Village that integrates 
resilient design concepts and community visioning.

ResilientWoodsHole Phase 3

Develop community-wide understanding 
of local climate impacts.

Build effective partnerships for Village 
planning and visioning.

Develop short-, mid-, and long-term 
climate adaptation actions across 
strategic themes.

Identify key thresholds and transition 
points, based on adaptive management 

Chart dynamic adaptation pathways that 
optimize community outcomes over 
time, based on community preferences 
and scientific projections.



2/9/22 Public Forum (135 attendees)

Input Map:
Important Features

tinyurl.com/RWHimportant

Input Map:
Adaptation and Vision

tinyurl.com/RWHadaptation

Input Map:
Flooding

tinyurl.com/RWHflooding

https://resilientwoodshole.org/



Stakeholder Survey: 41 Respondents



Stakeholder Survey: Important Features

All assets are important, but some have irreplaceable historical 
value, such as Woods Hole Library, Woods Hole Community Hall, 
Children's School of Science, Woods Hole Historical Museum, 
Waterfront Park and sculptures, NPR building.  

Community, yacht club, Community Hall, Library, Museum, Post 
Office, Nobska

Daily life, friends, MBL, cemetery and related church activities. 
might want to add science education/science school to your list

Historical, education and physical nature

The harbors Great Harbor and Eel Pond

Museum

Harbor

Baseball field



Stakeholder Survey: What do you value here?

Overall themes

› Scientific Community (intellectual diversity)

› Community/Nostalgia/Deep Ties to the Village/Energy

› History

› Natural Environment



Stakeholder Survey: Experience with Flooding

Common Responses:

High Tide

Woods Hole Yacht Club and its docks

Beaches (spec. Vineyard Sound and 
Stoney beach)

Eel Pond

Coastal Storm

Woods Hole Yacht Club and its docks

Gardner Rd

Millfield Street

Mill Pond and marsh



Stakeholder Survey: Adaptation Strategies

*preferences in response to storms were nearly identical 

to preferences in response to SLR



Stakeholder Survey: What should remain?

Overall themes

› Science Institutions need to be protected

› Utilities that help the village run protected

› Keep the golf course as is

› Tourism-based shops, events, etc should be relocated

› Non-useful infrastructure should cease to exist 
(playground, fields)



Interviews: what we heard from Town/Residents/Institutions

Key Themes

residents, institutions, businesses and Town rely on one another for support, need to adapt together rather than in silos

near-term preference for solutions that enhance ability to ride out storms and rebound, rather than walls or retreat

long-term recognition that some non-water dependent functions can relocate, but not universally feasible

long-term recognition that other assets that are water-dependent or limited alternatives may need to explore protection

strong preference to maintain the existing character of the Village and maintain “third places” that facilitate innovation

identity of Woods Hole Village is tied to close-knit community, working waterfront, science, business/tourism, open space

desire to reduce traffic and congestion, which could enhance character and accessibility as well as open space

desire to increase access to and engagement with outdoors, waterfront, and institutions (community and scientific)



Adaptation Theme: Maintain Character

Goal:  

› Preserve the existing uses, historic character and community resources

Strategy:  

› Leverage moderate and incremental strategies to steward the seaside community and the blue economy village identity

Representative Actions: 

› wet floodproofing

› depolyable site protection strategies

› building systems protection



Adaptation Theme: Nature-based Focus

Goal:  

› Use nature-based solutions to enhance resiliency and ecosystem services

Strategy:  

› Where feasible, extend the effectiveness and potential longetivity of coastal green infrastructure and open space by facilitating the 
preservation, restoration, and migration of natural resource systems

Representative Actions: 

› salt marsh migration/restoration

› beach/dune nourishment

› living shorelines



Adaptation Theme: Protect/Connect

Goal:  

› Emphasize protection and maintenance of existing infrastructure and ensure vital connectivity

Strategy:  

› Use hard and/or hybrid infrastructure solutions to reduce exposure of important features (municipal infrastructure, waterfront scientific 
assets, businesses and the residenital community) and preserve critical accessways (within Woods Hole and to the waterfront)

Representative Actions: 

› seawalls

› bulkheads 

› flood walls

› landscaped berms and terracing

› elevation of land/roads/buildings/infrastructure

› dry floodproofing



Adaptation Theme: Adaptive Realignment

Goal:  

› Reimagine Woods Hole through the lens of living with water

Strategy:  

› Where existing uses and configurations cannot reasonably continue (increasing cost/risk from daily tides or common storms), develop a 
multi-phased plan to accommodate water with lateral or vertical relocation based on shared understanding of risk tolerance

Representative Actions: 

› strategic elevation/relocation of buildings/infrastructure

› change in use or program

› undevelopment (retreat/buyout) for resilient open space



Adaptation Actions: Management Areas

Fay Road

Nobska Point

Juniper Point

Waterfront

Penzance Point

Spencer Baird

Eel Pond / School Street

Millfield/Gardiner

Gansett



Adaptation Options Maps











Dynamic Adaptation Pathways

KEY:

Transfer Station (can change to a different adaptation action)

Adaptation Tipping Point (Terminal – Adaptation no longer meets goals)

Maintain Character pathway

Nature-based Solutions pathway

Protect/Connect pathway

Adaptive Realignment pathway

Change in action function

Reduced storm performance (>1%)

Addresses tidal inundation only



E
e

l 
P

o
n

d
 A

c
ti

o
n

s

Sea Level Rise (ft)

RCP 8.5 

RCP 4.5 

2030 2050 2070 2100
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2030 2050 2070 2100

2022

2022

Eel Pond Area
Deployable Barriers 

(sci., mun.) +48”

Move ops, develop 

park

Wet Floodproofing 

(res.)

School St increase 

culvert and elevate

Elevate Water St 

and parcels (com.)

Reprogram 1st fl. 

floodable (sci.)

Dry Floodproofing 

(sci., com.)

Elevate Eel Pond 

bulkheads

Elevate Millfield Rd 

and parcels (res.)

Flood Barrier at Eel 

Pond Channel

Buyouts & convert 

to open space (res.)

Elevate Structures

(res.)



Deployable Barriers (sci., mun.) +48”

Wet Floodproofing (res.)

School St increase culvert and elevate

Dry Floodproofing (sci., com.)

Elevate Eel Pond bulkheads

Elevate Millfield Rd and parcels (res.)

Elevate Water St and parcels (com.)

Flood Barrier at Eel Pond Channel

Reprogram 1st fl. floodable (sci.)

Move ops, develop park

Elevate Structures

(res.)

Buyouts & convert to open space (res.)

Name (optional):  _____________________________________

Are you a resident of this area? YES NO

Are you a business owner or employee in this area?  YES NO

Eel Pond Area

Comments



Next Steps



ResilientWoodsHole Phase 3 Schedule



How do I engage further?

Input Map:
Important Features

tinyurl.com/RWHimportant

Input Map:
Adaptation and Vision

tinyurl.com/RWHadaptation

Input Map:
Flooding

tinyurl.com/RWHflooding

https://resilientwoodshole.org/



Questions?



Coastal Management 
Area Stations



Workshop: Coastal Management Area Stations

Room 1 (this room)

Fay Road

Gansett

Nobska Point

Juniper Point

Penzance Point

Room 2 (next door)

Spencer Baird

Eel Pond / School Street

Millfield/Gardiner

Waterfront



Thank you

Joseph Famely

Climate & Sustainability Team Lead

Woods Hole Group

jfamely@woodsholegroup.com

508-495-6220

https://resilientwoodshole.org/

woodsholegroup.com
Credit: WHBA

mailto:jfamely@woodsholegroup.com

