
Summary Points:
Jennifer Plunket is the Stewardship Coordinator 
at the North Inlet-Winyah Bay National Estuarine 
Research Reserve in South Carolina. Jennifer 
oversees a variety of restoration and land 
management activities that support the long-term 
conservation of the North Inlet and Winyah Bay 
estuaries. She has a PhD in Oceanography and 
Coastal Science from Louisiana State University. 

Robin is the Stewardship Coordinator for the 
Narragansett Bay National Estuarine Research 
Reserve in Rhode Island. Robin works on the 
management and restoration of different habitats 
on Reserve properties and works with partners 
to enhance stewardship of managed lands more 
broadly within the State of Rhode Island. She has 
a MS in Remote Sensing and GIS from Colorado 
State University. 

For the past seven years, Jennifer and Robin 
have been working to envision, develop, pilot test, 
and implement a climate vulnerability assessment 
tool. They led or co-led several grants that formed 
the basis of the assessment tool, including two 
recent Science Transfer grants that are helping 
others learn from their experience and apply their 
tool more broadly.

Date: July 17, 2018
Time: 3.00 – 4.00 p.m. (EST)



Building Research Skills 
in K-12 Education

Sarah Nuss
Education Coordinator
Chesapeake Bay National Estuarine Research Reserve in VA

Summary Points:
There is an increasing need to understand how 
rising sea levels and changes in climate patterns 
(eg. more frequent extreme weather events, more 
frequent downpours) may impact coastal habitats 
and the benefits they provide.

Anne Cox
Wells National Estuarine Research Reserve

NERRS Science Collaborative Webinar Series
June 21, 2018 3:00-4:00 pm EST

Are small coastal businesses thinking about
disaster preparedness?
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Summary Points:
The National Estuarine Research Reserve 
System developed a new tool, the Climate 
Change Vulnerability Assessment Tool for Coastal 
Habitats, or “CCVATCH”, to help communities 
evaluate the potential impacts of climate change 
and sea level rise on their local habitats. 

Great Bay NERR

Why communicate science?

The public needs 
to become more 
knowledgeable 
about science.  

Scientists need to become 
much more involved with
and knowledgeable about
the public as learners. 

Scientists as 
educators

⇦
⇦

Project Goals:
•Engage business community
•Transfer the Tourism Resilience Index (TRI)
•Use TRI to help businesses assess their ability to maintain operations before, 
during, and after a natural disaster
•Share findings with business community, climate adaptation professionals 

High Tide + Nor'easter March 2018
(1 of the 4 Nor’easters that month)

To evaluate potential impacts, a 
method is needed that is:

Habitat based and site-specific

User defined, local knowledge

Climate X non-climate stressors 

Output management actions



Summary Points:
CCVATCH is habitat-based and site specific, and 
can be applied at a variety of geographic scales. 
For example, the tool could assess climate impacts 
on a 100-acre parcel of cyprus swamp within a 
National Wildlife Refuge or it could be used to 
evaluate a set of individual salt marshes across 
a state to inform management and restoration 
activities. However, it is not meant to assess the 
overall vulnerability of a broader habitat, or to 
assess vulnerabilities across multiple sites, as it is 
site-specific. 

Context

Garrett Powers

Academic focuses in Environmental 

Policy & Planning, Environmental 

Justice, and Conservation Ecology

Project Team

Professional experience in nonprofit 

management, project management, 

consensus processes

Alice Elliott

Sophia Paul

Katie Pritchard

U-M SEAS Masters Students
Broader Impacts

Potential to benefit society and contribute to the 
achievement of specific, desired societal outcomes.

A small walkable downtown lined with shops 
and restaurants

Vulnerability Assessment Framework

Exposure: Sensitivity:

Adaptive Capacity:

VULNERABILITY:
Complete loss of habitat                                                      Fully functional habitat

Potential Impact:

Heavy
precipitation 
events

Un-buffered stream 
edge

Erosion, water 
quality issues 

Vegetated
buffer



Summary Points:
The tool considers the direct effects of climate 
stressors on a habitat, (e.g. changes in 
precipitation, air temperature, carbon dioxide 
levels, sea level, and frequency of extreme 
climate events) and the effect of non-climate 
environmental stressors on a habitat.

The five non-climate stressors were selected 
after a literature review, and sensitivity analysis  
across reserves revealed invasives, nutrients, 
sedimentation, erosion, and contamination to 
be the most common non-climate stressors to 
reserves and other managed lands.

One key point to note is that the tool focuses 
primarily on the interactions between climate and 
non-climate stressors and how these interactions 
affect coastal habitats, rather than looking 
at the direct impacts of each stressor on the 
environment.

What is a Buffer?

Spans Maine and New 
Hampshire

Drains 1,700 sq. mi. 
Home to 250,000 people

Heavily forested and rural
Historical lack of industry
High quantity and quality 
surface and ground water

Saco River Watershed

Source: MWV Chamber of Commerce/Wiseguy Creative, Flickr

Virginia Scientists and Educators Alliance

North Carolina 
SciREN model

Created by graduate 
students at UNC Institute 
of Marine Sciences and 
the SciREN teams now 
include graduate 
students NC universities.

VIMS Education 
Teams

hands-on, investigative field 
experiences, curriculum 
and information material, 
teacher training, and public 
outreach events

Virginia Scientists and Educators 
Alliance

Collaboration between Virginia science 
graduate students and K-12 science 
teachers to produce classroom lessons 
based on current research

Photo credit: David Lounsbury, Flickr Creative Commons

Maine’s beaches region is the primary destination for overnight visitors to Maine

Kennebunk River

Gooch’s Beach

DEFINED HABITAT AREA

N, P

Invasives

Nutrients

Sedimentation

Erosion

Contamination

Non-climate
Stressors

Current

Condition

CO2 Temp.Precip. Sea 
Level

Extreme 
Climate

Climate       Stressors

Direct  Effects

Exposure and Sensitivity



Summary Points:
The tool also considers the adaptive capacity of 
the habitat, which can be defined as the natural 
traits of the system or potential management 
actions that can lessen the impacts of climate 
change. 

Why do we care about buffers?

Promote water quality

Reduced flood risk Promote fish and Wildlife Habitat

Reduce Erosion

Saco River Watershed
Activities and Uses

Water Extraction

Recreation

Hydropower 

Forestry

Agriculture

Fishing

Interest in managing competing and conflicting uses more 
collaboratively

Virginia Scientists and 
Educators Alliance (VA SEA)

“. . . significant economic assets in close proximity to 
a shoreline that will be retreating with sea level rise . . . 
Colgan and Merrill 2008

N, P

Invasives

Nutrients

Sedimentation

Erosion

Contamination

Non-climate
Stressors

CO2 Temp.Precip. Sea 
Level

Extreme 
Climate

Climate       Stressors

Adaptive 
Capacity

Exposure and Sensitivity Interact



Summary Points:
CCVATCH is an expert elicitation process which 
is designed to bring together those who best 
know the habitat and relevant scientific research 
(scientists and decisionmakers) to create a 
shared understanding of how changes in climate 
and management practices will make the habitat 
more or less vulnerable in the future. The goal 
is to ensure assembly of a team of people who 
can answer a broad range of questions about the 
habitat in question.

For example, the expert team for one of Jennifer’s 
pilot studies included biologists from The Nature 
Conservancy and the U.S. Fish and Wildlife 
Service, a local land manager, a land trust 
representative, the habitat’s site manager, and a 
facilitator.

Methods

Literature Review Interviews

Used SEAS courses and literature 

to determine elements of 

successful collaboration

Interviewed 52 people 

from 30 organizations 

and coded transcripts for 

common themes

01 03

02
Case Profiles

Studied nine watershed 

collaboratives to assess 

transferable lessons 

Project Approach

Spring 
2017

Final edits to lesson plans and 
Lesson Plan Expo open to 

teachers statewide

Fall 2016

Teacher reviewers tested 
lesson plans in the classroom 

and provided feedback

Spring 
2016

Draft lesson plans reviewed, 
edited, and paired with local 

teacher

Fall 2015

Student recruitment;  
Application review; and Lesson 
Plan Development workshop

Town 
planner

Chamber  of 
Commerce

Coastal 
Training 
Program

NERRA

Friends 
Group

CCVATCH process: Expert Elicitation (People who know 
the place and research)

Facilitator

Site manger
Land trust rep.

Local land manger

TNC biologist

FWS biologist



Summary Points:
The facilitator leads the expert team in working 
through the CCVATCH Guidance Document. 
This document guides users through a series 
of questions to assess the potential interactions 
of climate change exposure with non-climate 
stressors to affect the habitat’s ability to persist. 

The  document also asks teams to consider the 
direct effects of climate stressors on the habitat, 
the current condition of the habitat, and the 
natural and anthropogenic conditions that affect 
adaptive capacity. 

Answers to the questions are entered into a 
spreadsheet, which then calculates a vulnerability 
score for the habitat. Scores range from -2 to 10, 
where -2 means the habitat is benefitting from 
climate change and 10 is worst case scenario.

Actual title: Exploring the trends, the 
science, and the options of buffer 
management in the Great Bay Watershed

Methods
Case Profiles

Androscoggin River 
Watershed Council

Salmon Falls Watershed 
Collaborative
Merrimack River 
Watershed Association

Millers River Watershed 
Council

Charles River Watershed 
Association

Connecticut River 
Conservancy

Huron River 
Watershed 
Council

Animas River 
Stakeholders 
Group

Coos 
Watershed 
Association

•

Mississippi Alabama Sea Grant developed a series of 
resilience indices: tourism, fisheries, ports, coastal communities 

masgc.org/publications/category/resilience-indicies (sic)

Expert Elicitation Guidance Document

Excel Spreadsheet

Vulnerability
Score

Facilitator

Site manger Land trust rep.

Local land 
manger

TNC biologist

FWS biologist

CCVATCH process: Expert Elicitation (People who know 
the place and research)



Summary Points:
The graph depicts some of the scoring results 
from a pilot project Jennifer’s team conducted 
in 2015, plotting calculated exposure-sensitivity 
scores (direct effects of climate change and 
anticipated interactions of climate and non-
climate stressors) with adaptive capacity scores. 
This project showed that, although a habitat may 
be at a high risk for a particular stressor, it might 
have adaptive capacity elements that make it less 
vulnerable.

For instance, a salt marsh with a buffer of 
protected land around it that allows it to migrate 
with sea level rise will be less vulnerable than a 
salt marsh surrounded by urban development. 

CCVATCH also asks users to assign certainty 
scores for the basis and level of agreement 
between assessors for the current condition, 
exposure-sensitivity, and adaptive capacity 
scores. The smaller the circle, the higher the 
certainty.

What did our team do?

 We summarized the 
existing best 
available 
information

 We have not
proposed a solution 
or a right answer to 
this problem, rather 
we pulled 
information together 
so stakeholders can 
do that for 
themselves

Source: MWV Chamber of Commerce/Wiseguy Creative, Flickr

Findings from Interviews

Downloads by Activity

www.wellsreserve.org/tourismresilience

Asked 40 questions based on their :
•Business and operation plans
•Disaster preparedness plans
•Marketing
•Workforce
•Federal, state and local resources
•Resource access and knowledge

•Provided incentive, waived 
Chamber fee or provided gift card 
for local business (~$50)

2015 Pilot Project Outcomes
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Questions:
Can you clarify how adaptive capacity was 
calculated for sea level rise?
Adaptive capacity did not focus specifically on 
sea level rise. It generally looked at how the 
following factors might affect the ability of a 
habitat to adjust to a changing climate (including 
rising sea level): degree of fragmentation; barriers 
to migration; recovery/regeneration; diversity 
of functional groups; management actions; and 
institutional/human response.

How long does the expert elicitation process 
take?
In Jennifer’s project in the Southeast, it took two 
days.

Have you seen CCVATCH used to analyze 
vulnerability across multiple sites? Do you 
have recommendations for how to do that 
type of work? 
We tried to analyze vulnerability for all salt 
marshes in South Carolina, but it did not work 
well because there are too many site-specific 
differences between marshes. However, Robin 
will discuss how she used CCVATCH across 
many sites in New England and will share her 
insights into how that process works.

What did our team do?

 We summarized the 
existing best 
available 
information

 We have not
proposed a solution 
or a right answer to 
this problem, rather 
we pulled 
information together 
so stakeholders can 
do that for 
themselves

Source: MWV Chamber of Commerce/Wiseguy Creative, Flickr
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Asked 40 questions based on their :
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•Marketing
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Summary Points:
Jennifer and Robin applied CCVATCH at sites in the 
Southeast (Jennifer) and Northeast (Robin).  Their 
projects demonstrate the adaptibility of the tool, as 
they applied it and interpreted data differently. 

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Over 30 businesses assessed if they can maintain 
operations before, during, and after a storm

Applications of CCVATCH in the 
Southeast and New England

Goal: To inform mitigation/adaptation 
decisions through a better 

understanding of vulnerabilities



Summary Points:
In the Southeast, Jennifer’s team looked at 
emergent marsh sites across South Carolina and 
North Carolina. Although some experience more 
climate impacts than others, each site is facing 
the same predicted climate impacts and similar 
predicted sea level rise.

All sites were within Reserve systems, with the 
exception of Murrell’s Inlet.

The figure shows exposure-sensitivity scores for 
non-climate stressors at each listed site, which 
help elucidate whether particular stressors are 
more likely to have a higher impact on a site’s 
vulnerability. 

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

Currituck Banks 

Rachel Carson 

Masonboro Island  

Zeke’s Island 

North Inlet  

Murrells Inlet   

Southeastern Emergent Marsh Assessment

0 1 2 3 4 5 6

NI

MI

ZIR

MIR

RMM

RTM

CBR

Contaminants Erosion

Sedimentation Nutrients

Invasives



Summary Points:
*North Carolina team used a slightly different 
process than shown below:

• The team held a community meeting, inviting anyone 
interested or concerned about the estuary.

• They then assembled an assessment team, mostly 
consisting of university-related personnel (Clemson, 
Coastal Carolina, University of South Carolina), but 
also representatives from reserves and local and/or 
regional government.

• The assesment team conducted a dry run through 
questions in the tool to determine knowns, unknowns, 
and what personnel would be needed to obtain  the 
information required to assess a climate vulnerability 
score.

• The team then received compiled information in an 
online survey, giving them the opportunity to add 
information and/or make comments as part of a data-
gathering process.

• The team then came back together for a full day 
meeting where they went through the scoring process. 
Scoring was done by consensus (six people in the 
room).

The team is has produced a number of resources 
using CCVATCH.

Ultimately, the team’s goal is to bring their findings 
back to the community, tell them what vulnerabilities 
exist for North Inlet/Murrells Inlet, and give some 
suggestions to address them.

What do we mean by 
“enhanced capacity”? 

Increased use of vegetated 
buffers in strategic places

Practitioners have access to 
the right information;

People understand the value 
of buffer protection;

A clear, well-coordinated 
regulatory framework is in 
place;

The best available science is 
used.

Values

Recreation Clean 
water

Biophysical
attributes 

Aesthetic 
qualities

High quality water 
for drinking and 
irrigation

58% 42% 42% 38% 33%42%Questions?  Ideas?

Lessons learned from engaging with businesses: 
•Work with a trusted  contact(chamber of commerce)
•Have an incentive
•Go to them, or go where they go (business association meetings, 
chamber meeting) 

North Inlet/Murrells Inlet Assessment

Community 
Meeting

Assessment 
Team Info  
meeting

On-line 
survey

Scoring 
meeting

Final report 
and 
products

Community 
meeting

•Press
• One-pager

•USC
• Clemson
• CCU
• WRCOG
• NIWB 
NERR
• ACE NERR

• Revise & 
add 
comments
• Strawman 
score

• Notes and 
strawman as 
starting 
points
• Score by 
consensus

•Team 
feedback
• One-
pagers 
developed

https://ccvatch.wordpress.com/resources/


Summary Points:
Overall vulnerability of southeast sites ranged 
from moderate to very high. 

The overall certainty scores were similar across 
sites, averaging approximately 1.8 on a scale of 
0-4, where 4 is highest. All of the expert groups 
assessing each site were somewhat, but not 
very, certain. 

What did we produce?

A website with helpful summaries, maps, graphics, and 
copies of….

 Executive summary
 Coastal science literature review
 Policy analysis
 Community assessment
 Economic valuation of Great Bay ecosystem services
 Mapping products
 Economic literature review
 Social science literature compilation
 Action plan

Why issues?

Questions we asked

Issues

The SRW is geographically, socially, 
economically, and ecologically diverse. 

How does this diversity influence 
people’s perceptions of issues?

• What do you consider to be the most 

important issues in the watershed?

• What is currently being done to address 

these issues?

Climate Education 
for a Changing Bay
The overall objective of CECB is to improve climate literacy within 
local high schools by advancing the use of locally relevant 
environmental data and information in classroom curriculum, field 
experiences and professional teacher training. Understanding 
changes in sea level and inundation, and the associated responses 
of critical habitats and coastal communities are key to the 
Chesapeake Bay region.

b

Nuisance flooding of parking lot, Kennebunkport Oct 2016

Collectively businesses have much experience with disaster response
Southeast Site Overall Vulnerability 

MI

CBR
NI

RTM

MIR

ZIR

RMM
Very High

High

Moderate

NI Certainty = 2

CBR Certainty = 1.64



Summary Points:
The figure shows the results (individual direct impacts 
from climate change across the top, non climate 
stressors on the left side) for each site. Below are 
guidelines for interpreting the results: 

• The boxes in red indicate the highest vulnerability 
scores (>5), in which habitat function would be severely 
impacted by that climate change-stressor interaction. 

• An asterisk (*) indicates certainty was very high (3 or 
more).

• A question mark (?) indicates interactions where there 
was a certainty score of 0.

• The green boxes indicate no anticipated change in 
habitat. Most of the low-certainty scores fell within 
green boxes. Record-keeping for certainty is important 
as it prevents oversimplification of sensitivity scores 
that might lead stakeholders to conclude that a given 
stressor poses no risk.

• The first row indicates how sensitive a given site is 
to the direct climate change effect listed; i.e., the 
top-leftmost square indicates the assigned exposure-
sensitivity score -- and certainty in this measurement 
-- for North Inlet’s exposure to an increase in carbon 
dioxide.

Unsurprisingly, the highest impact scores were in sea 
level rise and extreme events (tropical storms). These 
are coastal sites, so it is expected that these locations 
are where most of the impacts will occur and where 
most of the highest certainties are.

Note: Sensitivity-exposure scores account for different 
variables than adaptive capacity scores (see response to 
question 1 on page 10 above).

Overview of findings

 People in the Great Bay watershed, and in NH as a 
whole, value the provision of ecosystem services and are 
willing to invest resources to maintain and improve them

 Buffers are an effective means of maintaining these 
valued services including water quality, wildlife habitat, 
and flood risk reduction

 There are certain widths and vegetative compositions 
needed within buffers in order to maintain ecosystem 
services at a specified level

Perceptions of Issues

67% 35% 35% 29%

Recreation Dams and 
Fish Passage

• Overuse
• Safety, security, 

privacy
• Lack of 

awareness of 
impacts

Water 
Extraction

• Stormwater runoff
• Conversion of 

private forestlands
• Growth of Conway 

and 
Biddeford/Saco

• Ecological 
connectivity

• Inadequacy of 
federal standards

• Benefits of 
hydroelectric power 
generation

• Loss of local 
control

• Private benefit 
from a public 
good

• Distrust of 
science

Development

Climate Education for a Changing Bay

1 2 3

Nuisance flooding ? Kennebunkport Jan 2018

Sensitivity-Exposure Scores

>5 Habitat persistence, extent or functionality will be severely impacted
3 to 4 Habitat persistence, extent or functionality will be moderately limited
1 to 2 Habitat will be negatively impacted with some potential loss of functionality
0 No anticipated change in habitat extent or function
< 0 Habitat my benefit by alleviation of a non-climate stressor

Certainty Scores
* High Moderate evidence (several sources, some consistency, methods vary and/or 

documentation limited, etc.), medium consensus, general information can be applied to 
local habitats 

? None No direct or anecdotal evidence is available to support the score, topic needs further 
investigation 



Summary Points:
CCVATCH facilitates more detailed understanding 
of how predicted climate changes will impact 
habitats through each existing stressor; for 
example, sea level rise will affect marshes 
directly, but it will also interact with other factors.

One unexpected result across all sites was the 
interaction of sea level rise and erosion. For 
example, Zekes Island Reserve and Masonboro 
Island Reserve are geographically close and 
have similar habitats; however, those groups felt 
that potential for erosion at Masonboro Island 
was much greater. Their concern was that, with 
increased sea level rise, there would be higher 
rates of tidal flow which would interact with the 
current problem of marsh die-off and intensify the 
erosion problem.

Socio-Economic Analyses: What 
are costs and benefits of 
protecting buffers?

 The costs and benefits associated with maintaining buffers are 
distributed unequally

 Private landowners feel the burden of maintaining buffers

 The public at-large reaps the benefits provided by buffers

 This leads to a sense of “injustice” and dis-incentivizes the 
maintenance of buffers

Why purpose?

Questions we asked

Purpose

Establishing a concrete answer to “Why 
should we collaborate?” enables 

people to construct a meaningful, 
focused process

• Do you think forming a SRW collaborative 

is a good idea?

• What would a collaborative contribute to 

the watershed?  Who would be acting 

upon the collaborative’s advice?

Culminating Research Activity - Stakeholders
“I had to call the fire department because the water was over 
the (electrical) outlets and (there was) some smoking and 
sparking,” Luanne MacDonald, Portland Press Herald, Jan 4, 2018Invasive Species

Sea Level Rise and Sensitivity
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Summary Points:
With sea level rise, erosion stood out across sites; 
conversely, for extreme events, the interaction with 
non-climate stressors is higher across the board.

Overall, extreme events are going to have high 
potential interactions with non-climate stressors. 

Community Assessment: What are 
the challenges and opportunities 
from the perspective of our 
municipalities?

 We discovered an issue of competing values at the 
community scale

 Many see inherent tradeoffs between buffer 
conservation and economic growth

 There are also tradeoffs reflected in competing 
community values

Purpose

What would a 
collaborative do?

Enhance Members’ 
Relationships, Knowledge 

& Capabilities

Influence the Knowledge 
and Behavior of Others

Enable Watershed-Scale 
Management & Planning

• Networking & information 
sharing (48%)

• Coalition- and capacity-
building (15%)

• Public education and 
outreach (31%)

• Advising municipalities 
and state governments 
(17%)

• Advocacy (8%)

• Ecosystem perspective in 
decision-making (21%)

• Coordinating conservation 
efforts (8%)

• Tackling cross-
jurisdictional issues (4%)

Mentoring

Teachers observe 
CBNERR educators as 
they lead the three 
lesson plans

First Year Observation

Teachers participate in 
CECB training - covering 
basics of climate change 
plus all key lesson plans

Professional 
Development

Teachers complete all 
three lesson plans on 
their own.  CBNERR 
available for assistance.

Mentoring Only

http://www.vims.edu/cbnerr/resources/resources_K12_education.php

Best Practice
•Diversify suppliers and contractors 
•Develop and maintain staff succession plans for key personnel
•Develop and maintain a continuity of operations plan (payroll, services, equipment, critical records access)

Basically, what’s the plan if your business has no cell service, no internet, no electricity and there is a 
gasoline shortage?

And you’re flooded even though you are not in the flood zone. 

Middle Beach, Kennebunk, Maine

Small Business Best Practices for Disaster Preparedness

Photo credit: InAweofGod’sCreation, Flicker Creative Commons
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Questions?  Ideas?

How can you adapt research similar to this for younger 
audiences?

What other NERRS or coastal research topics could/should be 
translated for K-12 audiences?

Summary Points:
Data can also be examined by each non-climate 
stressor. 

Invasive species showed high sensitivity-
exposure scores across sites and stressor 
interactions. Despite some variability in sites, 
temperature and extreme events showed overall 
high potential for interacting with invasive 
species in a way that negatively impacts 
habitats, such as moving propagules or creating 
gaps for invasive species to enter.

Thank you!!
Sarah Nuss

mcguire@vims.edu

www.vims.edu/cbnerr

VA SEA Lesson Plans: 
http://www.vims.edu/research/units/centerspartners/map/education/profdev/VASE
A/lessons.php

CECB Lessons: 
http://www.vims.edu/cbnerr/resources/resources_K12_education.php

My Next StepsInvasive Species and Exposure

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

CO2 Temperature

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

Precipitation

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

Sea Level Rise

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

Extreme Events

0 2 4 6 8

NI

MI

ZIR

MIR

RMM

RTM

CBR

Current Conditions



Summary Points:
Conversely, the interaction between nutrients and 
climate was not very well-understood and it was 
not felt that predicted climate change impacts 
would have severe interactions with nutrients. 

Interestingly, some assessment teams thought 
that increases in precipitation might benefit the 
interaction if they introduced more nutrients into 
the marshes, promoting more marsh vertical 
accretion over extended periods of time.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impactsPlanning Barriers

Barriers to developing or 
maintaining disaster preparedness 
plans (from interviews):

•Time
•Relevance

Scarinci 2016:
58% of survey participants 
revealed that they still did not 
have a plan in place after their 
Sandy experience
Of the 42% with a plan, only 13% 
were formalized

Nutrients and Exposure
CO2 Temperature

Precipitation Sea Level Rise Extreme Events

Current Conditions
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Summary Points:
Adaptive capacity is the intrinsic or management 
potential of a site to modify either the direct 
climate change effects, or to potentially modify 
some of the stressor effects. Adaptive capacity 
can be thought of as a portfolio of assets that 
might make a site more resilient to climate 
impacts.

Emergent marsh at all of these sites is dominated 
by Spartina species, which is well adapted to 
fluctuating conditions, successful in a variety 
of tidal and temperature regimes, and has 
demonstrated a high capacity to regenerate 
following a disturbance. 

High recovery rates (green): most marshes 
received fairly high scores; however, most 
marshes have low diversity of species. Following 
a hypothetical Spartina blight, in most cases, 
there would be no species to replace the 
Spartina.

Sites varied in degree of fragmentation, barriers 
to migration, feasible management options, and 
positive human response.

In salt marshes there are potential management 
options, such as allowing marshes to migrate and 
experimenting with thin layer sediment depostion. 
Some habitats, such as an old growth forests, 
may have less management options. 

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 



Summary Points:
The lowest certainties were in the effects of 
temperature on contaminants and effects of 
CO2 across all interactions, particularly with the 
interaction between CO2  and nutrients. There 
is a lack of research on how CO2 is expected to 
impact nutrients. 

For the interaction between extreme events and 
invasive species, uncertainty came from a lack 
of predictive ability surrounding when major 
invasion events will occur. For the interaction 
between extreme events and sedimentation, 
uncertainty came from a lack of predictive ability 
surrounding when extreme events will occur.

With contaminants, uncertainty comes from a 
lack of knowledge regarding what could be in the 
marsh. Observers could make educated guesses 
of what could be contaminating the marsh based 
on land use, but there have not been many 
studies of contaminants in these habitats. 

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 
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Summary Points:
The team is now working on developing 
adaptation strategies that fit with these 
anticipated vulnerabilities, with the eventual goal 
of creating a menu of options for a given problem.

Key questions to consider:
• What are some of the on-the-ground things 

other groups have done that could be applied 
to a site?

• What do we do with this information and how 
do we put it into good adaptation plans?

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Evaluation to Adaptation  

Anticipated Vulnerability Mitigation/Adaptation Strategies

Direct Effects of Sea Level Rise • Education to reduce CO2 emissions
• Sediment deposition (thin-layer)
• Establish inland migration spaces

Sea Level Rise and Erosion • Living shorelines
• Beach nourishment

Extreme Events and Erosion • Create (local) response plans

Extreme Events and Contaminants • Source identification
• Information on potential effects
• Create/Update response plans

Extreme Events and Invasive 
Species
Temperature and Invasive Species

• Early detection through monitoring
• Source identification
• Remove existing invasive species



Summary Points:

The goal is to report back to community. We 
hope the community will form a community-led 
adaptation workgroup to look at vulnerabilities 
and adaptation actions, select some options, and 
come up with some strategies and projects that 
can be applied to make these estuaries more 
resilient. 

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 
Final report

Community 
meeting

Adaptation 
workgroup

Strategies/ 
projects 
identified

Implementation

Future Process

•Team 
feedback
• One-pagers 
developed

•Findings
• Feedback
• Suggestions

• Community 
led
• Facilitated

• Project list
• Partners 
identified
• Funding 
ideas



Summary Points:
Robin Weber presenting

The New England (NE) assessment effort 
involved three discrete projects conducted at four 
different reserves:
• The Wells and Great Bay reserves 

collaborated to assess the vulnerability of salt 
marsh sparrow habitat;

• Waquoit Bay investigated cold water fisheries 
habitat; and

• Narragansett Bay investigated salt marsh 
habitat.What: A grant-sponsored collaboration of 

public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Assessing Vulnerability of 
New England Coastal Habitats

Wells (ME) & Great Bay (NH)

Waquoit Bay (MA)

Narragansett Bay (RI)



Summary Points:
For these projects, it is not required that 
CCVATCH be applied at a broad geographic 
scale; however, the general process remains 
the same regardless of the scale at which 
the assessment is performed. First, specific 
research questions and goals must be defined, 
assessment team members must be identified, 
resource materials must be gathered, and scores 
must be assigned so that they can be applied to 
inform management.

There were some opportunities to collaborate 
across the New England region that mostly 
related to planning and facilitation of meetings. 
Our opportunity to collaborate was not fully 
realized because we selected three different 
habitats for our assessments, which limited 
opportunities for collaboration on resource 
collection and outreach product development.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

General Process

Define Goals 
and Specific 
Questions

Assemble 
Team and 
Hold Pre-
meeting to 

Assign 
Research 
Review, ID 
Data Needs

Compile and 
Review 

Resources, 
Research, 
Information 

Sources

Hold 
Facilitated 

Meetings for 
Scoring

Review 
Score 

Results to 
Identify 

Management 
Actions

Share 
Resources, 
Outreach 
Product 

Develop-
ment

Regional Regional RegionalRegional



Summary Points:
The greatest effort performed during the 
assessment should be dedicated to ensuring 
an understanding of how individual stressor 
interactions are likely to impact the habitat you 
are assessing. This requires expert elicitation and 
lengthy review of reference material.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates



Summary Points:
In Rhode Island, we assessed salt marsh habitat 
throughout the sate. We randomly selected 
marshes from north, central, and south portions 
of the state, then limited those to areas where 
at least one team member was familiar with the 
site; this ensured thorough understanding of 
critical site characteristics such as elevation and 
stormwater input.

The first site assessment took more than one day 
to complete due to the large number of potential 
impacts requiring discussion and the size of 
the team. Breaking into multiple, smaller teams 
allowed later assessments to be completed in 
less than two hours; deep understanding of 
the drivers and how stressors would vary from 
site to site also contributed to the decreased 
assessment time.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

RI Salt Marsh

• Stratified random site 
selection (N, C, S)

• Further restricted to sites 
that at least one assessment 
team member was familiar 
with (current condition and 
site characteristics)

• Initially a single assessment 
team, then break-out into 
multiple teams

• 14 sites assessed



Summary Points:

Small circles represent lower vulnerability scores, 
while larger circles represent higher vulnerabiltiy 
scores. The figures to the left show relative 
scores across salt marshes in Rhode Island.

Note that direct effects of changing climate 
conditions are already measurable across the 
state, which is evident by current degraded 
marsh conditions.

The greatest potential future impact is changing 
sea level rise; however, other climate stressors 
will also variably impact different sites. This 
variation is generally associated with specific site 
characteristics like geomorphology, proximity to 
specific land use features, etc.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Relative Scores

Current Condition CO2 Temperature

Precipitation Sea Level Extreme Climate

DIRECT EFFECTS



Summary Points:
By contrast, although sediment supply is limited 
throughout the state (historically and in present 
day), there is no expectation that future climate 
stressors will have an impact. 

An exception to this observation is seen along the 
south coast, where sediment supply is expected 
to be further impacted by changing sea level due 
to heavy development that is expected to further 
impede sediment supply in barrier systems.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Relative Scores

Current Condition CO2 Temperature

Precipitation Sea Level Extreme Climate

SEDIMENTATION



Summary Points:
Exposure-sensitivity scores were high across 
most sites. Most locations received moderate 
adaptive capacity scores; one site showed a high 
score because of its ability to migrate. Another 
site scored lower because predictions identified 
so many future stressors that to address them 
collectively and individually would be extremely 
challenging.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Scoring Levels

Sensitivity-Exposure Levels Adaptive Capacity Levels



Summary Points:
Unsurprisingly, most sites were found to be highly 
vulnerable (9 of 14 had high sensitivity exposure 
levels and moderate adaptive capacity). 

Four sites were moderately vulnerable due to 
either slightly lower levels of exposure sensitivity 
or higher levels of adaptive capacity.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Overall Vulnerability

Overall Vulnerability Levels

High

HighLow
Sensitivity-Exposure

Adaptive 
Capacity

Overall Vulnerability

Very Low Low

Low

Moderate

Moderate

Moderate High

High Very High

1

93

1



Summary Points:
A recently-published article in Estuaries 
and Coasts evaluated several metrics (e.g. 
plant distribution and height) as predictors of 
vulnerability. They used rates of loss over the last 
40 years as a surrogate for future vulnerability. 

Due to the timing of these efforts in the state, we 
had been asked to compare our assessment to 
that of the article; there was no strong agreement 
between the two, although the basic assumption 
was that using the same metrics (i.e. elevation of 
marsh relative to mean high water) should show 
emergence of the same patterns. We believe 
the primary difference is that one assessment is 
based on a 40-year change in condition, while 
the other (using CCVATCH) looks at current and 
recent (over 5-6 years) change. The predicted 
change under conditions of elevated sea level 
is different in the two assessments because 
different assumptions were made, and recent 
rates of change are not comparable to decadal 
rates of change.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Other State Assessments

From Ekberg et al. 2017

Direct Effects x Sea Level Rise

Overall Vulnerability
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Direct Effects Current Condition

Other State Assessments

From Ekberg et al. 2017

Direct Effects x Sea Level Rise

Overall Vulnerability

Direct Effects Current Condition



Summary Points:
One product of this effort was the development of 
numerous case studies. Sites vary depending on 
a number of considerations, but lessons learned 
from the assessment of multiple sites can be 
directly applied to comparable sites elsewhere.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Case Studies

Final Score
Exposure-Sensitivity  36.7

Adaptive Capacity    9.0
Certainty    2.2

Overall Vulnerability - Moderate

Nag Marsh [Prudence Island, RI]

Primary considerations
• Rural and natural setting
• Limited invasives
• Moderate elevation
• Intact dune 

• Limited capacity to migrate
• Fully protected
• Agency supports restoration
• Isolated location



Summary Points:
There was significant tidal restriction at this site; it 
did not fare as well as the first.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Case Studies

Final Score
Exposure-Sensitivity  36.7

Adaptive Capacity    9.0
Certainty    2.2

Overall Vulnerability - Moderate

Nag Marsh [Prudence Island, RI]

Primary considerations
• Rural and natural setting
• Limited invasives
• Moderate elevation
• Intact dune 

• Limited capacity to migrate
• Fully protected
• Agency supports restoration
• Isolated location

Case Studies

Final Score
Exposure-Sensitivity  59.5

Adaptive Capacity  10.0
Certainty    2.0

Overall Vulnerability - High

Chase Cove [Warren, RI]

Primary considerations
• Tidal restriction
• Buffered: Red maple 

swamp/agriculture
• Limited invasives
• High elevation 

• Modest migration possible
• Fully protected
• Agency supports restoration
• Geomorphic setting



Summary Points:
This marsh is in dire straits due to various 
anthropogenic stressors, including:
• Dense residential development; 
• The adjacent golf courses, agriculture, and 

residential areas are not sewered, resulting in 
high nutrient loads; and

• Past management actions have led to 
degraded conditions associated with poor 
drainage.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Case Studies

Final Score
Exposure-Sensitivity  36.7

Adaptive Capacity    9.0
Certainty    2.2

Overall Vulnerability - Moderate

Nag Marsh [Prudence Island, RI]

Primary considerations
• Rural and natural setting
• Limited invasives
• Moderate elevation
• Intact dune 

• Limited capacity to migrate
• Fully protected
• Agency supports restoration
• Isolated location

Case Studies

Final Score
Exposure-Sensitivity  64.7

Adaptive Capacity    5.0
Certainty    2.2

Overall Vulnerability – Very High

Winnapaug Pond[Westerly, RI]

Primary considerations
• Built environment
• High nutrient levels
• Lagoonal system
• Low elevation
• Limited sediment supply 

• Extreme ‘waffle’ marsh
• Limited capacity to migrate
• Not fully protected
• Limited restoration potential



Summary Points:
Another product is the identification of research 
needs. As Jennifer noted, there are some 
certainty scores that are so low (in this case, 
less than 2) that they indicate a lack of data 
or reference materials from which to draw. 
Specifically, we will need to learn more about 
nutrient and contaminant impacts under future 
climate scenarios if we are to better plan for 
future changing conditions.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Case Studies

Final Score
Exposure-Sensitivity  36.7

Adaptive Capacity    9.0
Certainty    2.2

Overall Vulnerability - Moderate

Nag Marsh [Prudence Island, RI]

Primary considerations
• Rural and natural setting
• Limited invasives
• Moderate elevation
• Intact dune 

• Limited capacity to migrate
• Fully protected
• Agency supports restoration
• Isolated location

Research Needs

Current 
Condition

CO2 Temp. Precip. Sea Level Extreme 
Climate

Direct Effects
●

Invasive
/Nuisance Sp. ● ●
Nutrients ● ● ● ● ●
Sedimentation ● ---
Erosion ●
Env.
Contaminants ● ● ● ● ● ●

Direct stressor or stressor interactions with identified research needs 
for RI salt marsh



Summary Points:
Those relative vulnerability scores and collective 
support documentation represent a huge 
component for contextualizing why sites varied 
and why we scored any given site higher than 
another.

Creating an effective management strategy 
requires that all climate and non-climate stressors 
are addressed, with the intent that the effort will 
guide future management efforts across the 
state.

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Adaptive capacity
North Inlet (18) Murrells Inlet (13) 

Habitat is un-fragmented

Few barriers to migration

High recovery rate

Diversity of species

Management options exist

Positive human response likely

Zeke’s Island (10)  

Masonboro Island (7)  

RC Middle Marsh (4)  

RC Town Marsh  (13) 

Currituck Banks (20) 

Resource Collection and Scoring

Environmental Contaminants

Current Condition: CO2: Temperature:

Precipitation: Sea Level: Extreme Climate:

• Presumed tolerance to 
historic and persistent 
levels of exposure 
however “cost” may be 
reduced ability to 
tolerate climatic stress

• Increased contaminant 
uptake

• Enhanced contaminant 
toxicity

• Increase in pesticide 
exposure

• Short term seasonal 
drought concentrates 
contaminant levels 
beyond tolerance

• Altered land use may 
enhance exposure

• Increased sensitivity 
to contaminants at 
elevated salinity levels

• Greater risk of high 
levels of contaminant 
exposure due to runoff, 
coastal flooding

• Increased plant 
productivity may 
positively influence 
accretion rates

Case Studies

Final Score
Exposure-Sensitivity  36.7

Adaptive Capacity    9.0
Certainty    2.2

Overall Vulnerability - Moderate

Nag Marsh [Prudence Island, RI]

Primary considerations
• Rural and natural setting
• Limited invasives
• Moderate elevation
• Intact dune 

• Limited capacity to migrate
• Fully protected
• Agency supports restoration
• Isolated location

Applications

 Determine main sources of vulnerability
 Prioritize restoration & resiliency planning efforts and 

acquisition areas
 Education and outreach to decision makers
 Guide policy and funding decisions
 Compare relative vulnerability across geographic 

locations
 Identify research and monitoring needs



Questions:
How do you assess ‘room to migrate potential’ and 
‘positive human response’?
Highly subjective. For room to migrate potential, we 
looked at maps and on a scale of low to high; is it 
completely surrounded by development or is there a 
lot of protected land around it? Human response is 
largely based on how people responded in the past. 
For example, Murrells Inlet received a good human 
response score because the community has rallied to 
develop a watershed management plan. 

Next steps: In your experience, has the 
communication from scoring the vulnerability to 
action been successful? Are there case studies of 
this approach guiding management actions?
We’re just getting to that now. So stay tuned! But I do 
want to make a plug for next steps - we’re working on 
developing a web tool version of CCVATCH - taking 
printed guidance document and making it an online 
resource for groups to use to help them walk through 
the tool.

Have you thought about applying this CCVATCH 
approach in some way to prioritize buffer lands or 
lands wetlands might migrate to?
That was one of the products we hoped might come 
out of this. In the pilot study, we initially had a lot of 
involvement with The Nature Conservancy and land 
trust people and that’s what they were interested in. 
They were thinking about if we have a choice between 
two plots of land, how do we decide, based on future 
vulnerabilities, which might be the better bet in the 
long run?

What: A grant-sponsored collaboration of 
public, academic, and nonprofit organizations

Purpose: To enhance the capacity of NH 
stakeholders to make informed decisions 
about buffer restoration and protection in the 
Great Bay region

Why values and aspirations?

Questions we asked

Values and Aspirations

People’s values and aspirations provide 
common ground for collaboration and 

shape their perceptions of its issues 
and challenges

• Tell us why the SRW is special to you. What’s it like living 

and working here? What makes the watershed important? 

What qualities are most important to you?

• What is your biggest hope for the future of the SRW?

• Imagine a collaborative was formed and we are now 5 

years into the future. What would success look like to you?

Lessons Learned

● End Users

● Partnerships 

● Using a model

● Management of graduate students 

● Copyright

● Leveraging funds
http://www.vims.edu/research/units/centerspartners/map/education/prof
dev/VASEA/lessons.php

Reviewing resource section was a way to talk about sea level rise 
and climate change impacts

next steps for 
anyone

• Start the conversation 

• Use existing resources

• Build off previous work

• Work with partners to 
incentivize action

Questions?

acox@wellsnerr.org

wellsreserve.org/

tourismresilience
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the University of Michigan Water Center 
(NA14NOS4190145).
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