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Objectives 
 Trustee’s Perspective 

 Mission 

 The Reservations 

 Management background 

 Why pursue vulnerability planning? 

 The study sites 

 

 Climate Vulnerability Modeling 

 Background 

 Vulnerability Modeling 

 Asset Valuation 

 Climate Vulnerability Index 

 Case Studies:  Mashpee River Reservation and Coskata-Coatue Wildlife 
Refuge 

 



Trustees’ Perspective 



 
 
 

Coastal Vulnerability  
Trustees of Reservations 

Presentation and Discussion 

Tom O’Shea, Director of Field Operations 
 



Trustees’ Mission 

 Founded in 1891, The Trustees of 

Reservations preserve, for public use and 

enjoyment, properties of exceptional scenic, 

historic, and ecological value in Massachusetts 

and work to protect special places across the 

state.  

 

 



Trustees – Who we are 

 

 Nonprofit conservation organization  

 50,000 acres, including 25,000+ acres on 116 

reservations 

 Open to the public. 

 1M+ visitors annually 

 Over 40,000 household members 

 



Trustees – Coastline Stats 

 

 32 Reservations  (8,000 acres) 

 39 Parking Areas 

 103 Buildings 

 106 Other Structures 

 60 miles of trail  (320 segments) 

 158 Cultural Resources points 

 48  State-listed Species 

 Over 100 Vegetation Communities 

 



Trustees Coast  
LEADER IN COASTAL PROTECTION 



Coastline Ownership 

OWNER Miles 
% of 

Shoreline 

Federal 191 8% 

State  98 4% 

Municipal/Local 252 10% 

Trustees-held CRs 44 2% 

Trustees Reservations 76 3% 

Other Non-Profit/Land 
Trust 

106 4% 

Other Private (mostly CRs) 33 1% 

Total Miles of Shoreline 800 33% 

Total Shoreline   2450 100% 



Open Space Ownership 

OWNER % of Open Space 

Federal 24% 

State  12% 

Municipal/Local 32% 

Trustees Reservations 10% 

Trustees-held CRs 6% 

Other Non-Profit/Land Trust 13% 

Other Private (mostly CRs) 4% 

Total Open Space 100% 



Why a CVA? 



Climate Change Predictions 
OLD TOWN HILL, NEWBURY 



Climate Change Predictions 
GREENWOOD FARM, IPSWICH 



Climate Change Impacts 
PLUM ISLAND, NEWBURYPORT 



National Park Service 
HERRING COVE, CAPE COD NATL SEASHORE 



How Vulnerable Is Our Coast? 

Trustees Coast Examples  



Halibut Point 
GLOUCESTER – ROCKY SHORELINE 



Castle Neck 
IPSWICH – SALT MARSH / ESTUARY 



Coskata- Coatue 
NANTUCKET – BARRIER BEACH  



Mashpee River  
MASHPEE – TIDAL RIVER, MARSH, WETLANDS 



The Farm Institute 
EDGARTOWN – AGRICULTURAL LANDSCAPE 



World’s End 
HINGHAM – HARBOR ISLAND  



What are the impacts? 

Trustees Values   



Natural Resources 
COASTAL HABITATS AND SPECIES 



Cultural Resources 
MYTOI, MARTHA’S VINEYARD 



Visitor Experience  
LYMAN RESERVE 
BOURNE, PLYMOUTH, WAREHAM 



Public Programs 
WORLDS END, HINGHAM 



Education & Exploration 



Financial 
CRANE BEACH, IPSWICH 



Coastal Strategy  



Coastal Vulnerability 
Assessment  

FY17: CURRENT YEAR 

• Combines probability 
and consequence of 
flooding to estimate 
risks to different 
properties and their 
assets 

• Predictions look out 
to 2030 & 2070 



Coastal Assessment Process 
FY17: CURRENT YEAR 
 

STEP 1 

Identify properties and map resources 

STEP 2 

Assess vulnerability and risk 

STEP 3 

Develop a Vulnerability Index 

STEP 4 

Articulate next steps, alternatives & costs 



Current Coastal Activity 
FY17 + FY18 

NEW 

 Promotion of CVA Results 

 Community Meetings 

 Implement most feasible 
CVA Recommendations 

 Coastal Volunteer Corps 

 Research 

 
ONGOING 

 Shorebird Program 

 MV Education Program 



Coastal Strategy: In Process 

Land Conservation 
Adaptation / Restoration 
Retreat 
Design and Innovation 
Education and Raising Awareness 
Community Action 
Policy and Advocacy 
 
 
 
 



Climate Vulnerability Modeling 



Modeling Overview 

 Background 

 Vulnerability Modeling 

 Asset Valuation 

 Climate Vulnerability Index 

 Case Studies 

 

 

 



Background 

• FEMA is only backward looking 
• Only considers “100-year” storm 
• Region I does not use dynamic modeling 
• Transect based analysis 



Background 

• Inundation maps based on standard “bathtub” model do 
not reflect dynamic nature of coastal flooding 

• Does not account for joint flooding conditions 
• Does not include effects of infrastructure (e.g., dams) 
• Does not account for tides 



Background 

https://www.massdot.state.ma.us/Portals/8/docs/environmental/Sustai

nabilityEMS/Pilot_Project_Report_MassDOT_FHWA.pdf 

1. What is the probability 
of flooding? 

2. What is vulnerable 
and what is the 
priority? 

3. What interventions are 
available and what is 
the plan? 



Background 

 Probabilistic inundation model includes relevant physical processes 
(tides, storm surge, wind, waves, wave setup, river discharge, sea 
level rise, future climate scenarios) 

 

 

 

 



Background 



Vulnerability Assessment 



Project Objectives 
 

 Assess vulnerabilities of Trustees’ coastal properties (assets on 

those properties) to flooding and inundation under future sea 

level rise and storm scenarios 

 

 Probability-based approach for inundation 

 

 Combine vulnerability with consequence (driven by the value 

assigned by Trustees) into a Coastal Vulnerability Index (CVI) 

 

 Use the CVI to prioritize adaptation alternatives 

 

 



Climate Vulnerability 

Modeling 



Inundation Modeling: Data Sources  
 
 Utilize existing information (if appropriate) 

 FEMA flood zones 
 Existing model results (where available) 

 Sea level rise rates 

 MCZM shoreline change rates 

 USGS National Assessment of Coastal Vulnerability to SLR 
 NOAA and others basic bathtub model 

  

 Focused probabilistic inundation mapping  

 MassDOT model results (Woods Hole Group) 
 North Atlantic Coast Comprehensive Study (USACE) 

 Sea Level Affecting Marshes Model (SLAMM) results (CZM 

– Woods Hole Group) 

 
 

 



Inundation Modeling: Outputs 
 
 Probability of Inundation Results for 2030 and 2070 

 Maximum, minimum and spatially weighted average for 

given assets 

 
 

 



Asset Valuation 
(Also referred to as ‘Consequence Scoring’)  

 



Valuation Objective 

 

Independent of vulnerability, 

assign a value to each asset 
 

 



Asset Valuation: the Assets 

 

Buildings and Structures 

 

Roads, Trails, Parking Areas 

 

Cultural Resource Points 

 

Priority Species Habitats 

 

Vegetation Communities 
 



 

 

 Development of valuation criteria required 

extensive discussions and input from a large group 

of Trustee experts and Woods Hole Group scientists  

 

 Multiple iterations and case study testing  

 

 Based on a set of criteria that reflect the mission of 

TOR 

 

 Final asset values assigned by TOR experts 
 

Asset Valuation: Development of Criteria 



Asset Valuation: The Scoring Process 

 Draw on multi-disciplinary expertise.  Obtain input and 

buy-in from all experts.  The more input the better 

 

 All assets are scored based on the same criteria.  Not all 

criteria will apply to all assets – that is by design so that 

assets from different classes can be compared directly. 

 

 Focus on value (don’t think about vulnerability) 

 

 There is a benefit in ‘talking it out’ – don’t score in 

isolation.  It is important to provide a rationale for the 

scores. 

 

 
 

 



Asset Valuation: The Scoring 

Criteria 

Each given a 

score of 1-5 

 

Higher score = 

higher value or 

greater impact if 

lost 

 

Total Score = 

 
Sum of Scores 

Total Possible Score 

 

x 100  

 
 

 

 



Climate Vulnerability Index 

 
 



Climate Vulnerability Index: 

Defined 

 

 For each asset: 

 

 CVI = probability of flooding x asset value 
 

 Rank all assets and prioritize adaptation projects 

 Focus on comparative CVIs (not the absolute scores) 
 

  

 

  

 



Climate Vulnerability Index: 

Example of Summary Table 



Case Studies 



Case Studies 

Asset Categories 



Case Studies: Coskata-Coatue Wildlife 

Refuge 



Case Studies: Coskata-Coatue Wildlife 

Refuge 



Case Studies: Coskata-Coatue Wildlife 

Refuge 

Maximum versus Spatially Weighted Average 



Case Studies: 

Maximum versus Spatially Weighted Average 



Case Studies: Coskata-Coatue Wildlife 

Refuge 



Case Studies: Coskata-Coatue Wildlife 

Refuge 

Coskata-Coatue – Vegetation Communities 



Case Studies: Coskata-Coatue Wildlife 

Refuge 

Coskata-Coatue – Building Footprints 



Case Studies: Coskata-Coatue Wildlife 

Refuge (CVIs) 



Case Studies 



Case Studies: Mashpee River Reservation 



Case Studies: Mashpee River Reservation 



Case Studies: Mashpee River Reservation 



Case Studies: Mashpee River Reservation 

Mashpee River- Endangered 

Species Primary Habitat 



Case Studies: Mashpee River Reservation 

Mashpee River- Trails 



Case Studies: Mashpee River Reservation 

(CVI) 



Next Steps 



Next Steps 
Adaptation Alternatives/Recommendations 

Management Recommendations 

 

 

 Identify vulnerable locations and assets of high priority to TTOR (hot spots) based 

on the CVI 

 

 Compare CVI findings to existing management plans 

 

 List possible site-specific local adaptations to minimize/mitigate risk, increase 

resiliency or adapt for hot spots 

 

 Evaluate overall results to identify potential regional adaptations 

 

  

 



Next Steps 

Coskata-Coatue – Vegetation Communities 

Coskata-Coatue – Building Footprints 

Mashpee River- Endangered Species Primary Habitat 

Mashpee River- Trails 



Thank you! 

 

Questions? 

Thomas O’Shea, Director of Field Operations, 
Trustees  (toshea@thetrustees.org ) 
  
  
Ted Wickwire, Applied Ecology and 
Sustainability Team Leader and Senior 
Environmental Scientist, Woods Hole Group 
(twickwire@whgrp.com)  

mailto:toshea@thetrustees.org
mailto:twickwire@whgrp.com

