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Executive Summary  

Since 2010, over 30 agencies have participated in meetings of the Eastern Shore of Virginia Climate 
Adaptation Working Group (CAWG) to address the mounting challenges from recurrent flooding 
and sea-level rise facing the region by providing education and outreach, soliciting local data and 
information needs, and developing tools to assist with local planning and decision-making. In 2014 
a major milestone was achieved when the U.S. Department of the Interior awarded $1.46 million to 
The Nature Conservancy and CAWG partners to meet local planning needs through the 
development of a customized Coastal Resilience Planning Tool that will equip Eastern Shore 
communities with the tools necessary to address climate-ÒÅÌÁÔÅÄ ÈÁÚÁÒÄÓ ÁÎÄ ÅÎÈÁÎÃÅ ÔÈÅ ÁÒÅÁȭÓ 
natural resilience. 

On November 12 and 13, 2014, ÔÈÅ %ÎÈÁÎÃÉÎÇ #ÏÁÓÔÁÌ 2ÅÓÉÌÉÅÎÃÅ ÏÎ 6ÉÒÇÉÎÉÁȭÓ %ÁÓÔÅÒÎ 3ÈÏÒÅ 
Community Leader Workshop was conducted as the first of a series of stakeholder workshops and 
part of a comprehensive Coastal Resilience Project. Over 40 community leaders from local, state, 
and federal governments and non-government organizations provided input that is being used to 
customize the Coastal Resilience planning tool (maps.coastalresilience.org) that will include various 
applications for addressing sea-level rise, marsh migration, storm surge, and seaside barrier island-
inlet evolution. Workshop participants partook in a series of interactive exercises and 
presentations to provide scientific background for the information included in the various 
applications and to provide insight into the utility of the planning toolȭÓ applications.  

Participants provided their input into how applications for simulating sea-level rise and 
corresponding marsh migration could best be developed to address local levels of risk tolerance, 
local planning horizons, and local rates of sea-level rise. The majority of participants indicated that 
ÔÈÅÙ ÐÅÒÃÅÉÖÅÄ ÔÈÅ ÌÉËÅÌÉÈÏÏÄ ÏÆ ÉÍÐÁÃÔÓ ÁÓ ȰÐÏÓÓÉÂÌÅ ÔÏ ÌÉËÅÌÙȱ ÁÎÄ ÔÈÁÔ ÃÏÎÓÅÑÕÅÎÃÅÓ ÆÒÏÍ flooding 
ÉÍÐÁÃÔÓ ×ÅÒÅ ÅØÐÅÃÔÅÄ ÔÏ ÂÅ ȰÍÏÄÅÒÁÔÅ ÔÏ ÍÁÊÏÒȱȢ Additionally, 25 years was the most commonly 

desired planning horizon and the group almost unanimously agreed that ÔÈÅ Ȱ(ÉÇÈȱ sea-level rise 
scenario curve ɉρȢςȭ ÂÙ ςπυπȟ ςȢσȭ ÂÙ ςπχυȟ τȢυȭ ÂÙ ςρππɊ was preferred by participants since it was 
recommended by the science community. 

The storm surge application included in the Coastal Resilience tool will provide multiple simulations 
for storm tracks and storm types/intensities. Participants provided information regarding locations 
of historic storm tracks and areas known to be most vulnerable to storm surge as well as areas 
expected to become increasingly vulnerable to future storm surge with accelerated sea-level rise. 
Many coastal communities and places were identified along the bayside and seaside and the storm 
surge application will be developed to address vulnerabilities accordingly. 

The seaside barrier island-inlet evolution application to be included in the Coastal Resilience tool is 
expected to provide a comprehensive perspective for how various shoreline management actions 
along the seaside barrier islands may impact the adjacent barrier island shorelines.  The agencies 
involved in actively managing shorelines, the U.S. Fish and Wildlife Service Chincoteague National 
Wildlife Refuge, National Park Service Assateague Island National Seashore, and the NASA-Wallops 
Flight Facility, provided various management actions currently being considered. Multiple 
combinations of these actions are planned to be included in the application.  

Project team members have worked closely with the modelers responsible for developing the 
Coastal Resilience tool applications to communicate the planning needs identified during the 
workshop. While it was determined that some of the local planning needs cannot be addressed 
under the scope of this project, it is important to note that the CAWG partners will continue to 
pursue the funding necessary to adequately address these needs. 

 

http://maps.coastalresilience.org/network/
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1.0 INTRODUCTION  

4ÈÉÓ ÒÅÐÏÒÔ ÒÅÐÒÅÓÅÎÔÓ ÔÈÅ ÐÒÏÃÅÅÄÉÎÇÓ ÆÒÏÍ ÔÈÅ %ÎÈÁÎÃÉÎÇ #ÏÁÓÔÁÌ 2ÅÓÉÌÉÅÎÃÅ ÏÎ 6ÉÒÇÉÎÉÁȭÓ 

Eastern Shore Community Leader Workshop held on November 12 and 13, 2014 at the 

Chincoteague Bay Field Station in Wallops Island, Virginia. The workshop is the first of a 

series of stakeholder workshops and part of a comprehensive Coastal Resilience Project, 

both of which are described in the following sections. 

This report was prepared by the Accomack-Northampton Planning District Commission (A-

NPDC) as part of the ongoing leadership and coordination of the Eastern Shore Climate 

Adaptation Working Group.  Founded in 2010, the Eastern Shore Climate Adaptation 

Working Group, led by A-NPDC, is dedicated to providing education, outreach, and 

information to local communities to plan for and adapt to sea-level rise, recurrent flooding, 

and storm surge.  These efforts have resulted in achieving a major new milestone:  The U.S. 

Department of Interior has awarded $1.46 million  from the Hurricane Sandy Coastal 

Resiliency Fund to The Nature Conservancy and Climate Adaptation Working Group 

partners to  equip coastal communities with the tools and information urgently 

needed to reduce the risks posed by climate -ÒÅÌÁÔÅÄ ÈÁÚÁÒÄÓ ÁÎÄ ÅÎÈÁÎÃÅ ÔÈÅ ÁÒÅÁȭÓ 

natural resilience.    

 

1.1 Project Overview  
6ÉÒÇÉÎÉÁȭÓ %ÁÓÔÅÒÎ 3ÈÏÒÅ ÌÉÅÓ ×ÉÔÈÉÎ ÏÎÅ ÏÆ ÔÈÅ ÎÁÔÉÏÎȭÓ ÍÏÓÔ ÔÈÒÅÁÔÅÎÅÄ ÃÏÁÓÔÁÌ ÒÅÇÉÏÎÓȢ Sea 
levels are rising at three to four times the global average and storms are predicted to 
intensify. Both threats are linked, in part, to climate change.  The Eastern Shore is not alone 
in its plight, yet it is poised to be a leader for communities facing similar challenges. 

4ÈÅ ÃÏÍÍÕÎÉÔÙ ÈÁÓ ÁÎ ÕÎÐÒÅÃÅÄÅÎÔÅÄ ÏÐÐÏÒÔÕÎÉÔÙ ÔÈÒÏÕÇÈ ÔÈÅ $ÅÐÁÒÔÍÅÎÔ ÏÆ )ÎÔÅÒÉÏÒȭÓ 
Hurricane Sandy Coastal Resilience Funds awarded to The Nature Conservancy to catalyze 

©2014 Gordon Campbell/At Altitude Photography 
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solutions for adaptation to these increasingly variable conditions by providing local land 
use managers, planners, and landowners with decision-making knowledge and tools that 
can be used to mitigate hazards and reduce risks where nature is part of the solution.    

The Nature Conservancy is leading a two year grant project in partnership with the A-NPDC, 
the members of the Eastern Shore Climate Adaptation Working Group, the University of 
6ÉÒÇÉÎÉÁȭÓ ,ÏÎÇ-Term EcÏÌÏÇÉÃÁÌ 2ÅÓÅÁÒÃÈ ÐÒÏÊÅÃÔȟ .!3!ȭÓ Wallops Flight Facility, the U.S. 
Fish and Wildlife Service, elected community leaders, and a variety of other academic and 
community partners to accomplish the following overarching goals: 

 

 

The full cost of the project is $2,285,000.  Of this, $1.46 million was awarded to The 

Nature Conservancy and partners from the National Fish and Wildlife 

Foundation/Department of Interior (DOI) Hurricane Sandy Coastal Resiliency Fund, 

$525,000 was awarded ÔÏ 53Ȣ &ÉÓÈ ÁÎÄ 7ÉÌÄÌÉÆÅ 3ÅÒÖÉÃÅȭÓ #ÈÉÎÃÏÔÅÁÇÕÅ .ÁÔÉÏÎÁÌ 7ÉÌÄÌÉÆÅ 

Refuge directly from DOI, and another $300,000 have been privately fundraised by The 

Nature Conservancy as match for the project.  The Nature Conservancy contracted the 

A-NPDC to assist with identifying and engaging community leaders and stakeholders to 

ensure that the Coastal Resilience planning tool is developed with local input in a 

manner that best suits local needs.  

  

ENHANCING COASTAL RESILIENCE PROJECT GOALS 
1. Stakeholder Engagement. 

Climate Adaptation Working Group meetings have provided a platform for local stakeholder 

groups to identify information and planning tool needs for preparing for natural hazards. The 

Nature Conservancy and partners have leveraged a unique opportunity to meet these 

information and planning tool needs and plan to work closely with Eastern Shore community 

leaders to create a customized planning tool developed in a manner that best meets local 

needs. 

2. Create Eastern Shore Coastal Resilience Planning Tool.    
The Coastal Resilience tool (maps.coastalresilience.org) will incorporate the best available 

science, data, and state-of-the-art analytical tools for assessing risks of coastal hazards on 

people, the economy, and the ecosystems of the Eastern Shore using local information.  The 

novelty of this tool is that it will also enable identification of nature-based solutions like oyster 

and wetland restoration to mitigate risk and enhance resilience. 

3. Demonstrate Nature -Based Solutions.  
The Nature Conservancy and partners will restore a total of five oyster reefs, which will be 

used to demonstrate and quantify how natural infrastructure can dampen wave energy and 

mitigate coastal erosion. Three of these reefs will be restored along eroded roads at 

Chincoteague National Wildlife Refuge and two will be built fronting marsh near the Village of 

Oyster. 

 

http://maps.coastalresilience.org/network/


[COMMUNITY LEADER WORKSHOP SUMMARY REPORT] APRIL 2015 

 

 
3 

1.2 Community Leader Workshop Overview 

The project was kicked off on November 12 and 13, 2014 with a Community Leader 

Workshop at the Chincoteague Bay Field Station in Wallops Island, Virginia.  The purpose of 

this workshop was to bring together community stakeholders and the project team to 

determine the sea-level rise and storm surge scenarios most useful for local planning and 

decision-making.  This will in turn inform the development of the models and application 

(apps) for building the Coastal Resilience tool.  Specific workshop goals were as follows:  

 

The workshop agenda was focused on introducing the project and each of the models to be 

included in the Coastal Resilience tool and to solicit feedback and input regarding specific 

needs and areas of interest that the tool could best serve. The workshop agenda is included 

in Appendix A . The workshop was attended by over 70 people that included over 40 

community leaders and stakeholders in addition to the almost 30 project team members 

representing the various partner organizations leading the project. A list of participants 

and project team members is included in Appendix B .  In addition, a field trip was held at 

the end of the first day where the group visited local sites on Chincoteague Island and 

Assateague Island where coastal resilience challenges and opportunities exist.  One of these 

sites was along the Chincoteague National Wildlife Refuge service road, the site of one of 

the grant-funded oyster reef restoration sites.  Appendix C has additional information 

about this dimension of the project.  

2.0 Workshop Outcomes and Summary  

The following sections describe all input received during discussions that followed 

presentations, group exercises, and breakout group exercises. 

2.1 Introductory Presentations and Exercises  

COMMUNITY LEADER WORKSHOP GOALS 
o Bring together community leaders, decision-makers and project team members to 

identify the issues of greatest concern on the Eastern Shore regarding the reduction of 

coastal hazard risks and the enhancement of socio-economic and environmental 

resilience, and to discuss how the project can be most relevant, applicable, and beneficial 

for local decision-making. 

o Provide an overview of the sea-level rise, storm surge, marsh migration, and barrier 

island-inlet evolution models that will be used in carrying out the project including model 

capabilities, potential outputs and a discussion of how these models can be applied to 

assist in identifying solutions for reducing risk and enhancing resilience on the Eastern 

Shore. 

o Engage community leaders, decision-makers and project team members in the process of 

identifying future conditions and management actions that are most likely and of greatest 

concern, and therefore, most useful and relevant to address as part of the project in 

support of Eastern Shore adaptation planning and hazard mitigation actions. 
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2.1.2 Coastal Resilience Science 
Primer  

Participants were led through an exercise by Jill 

Bieri of the Nature Conservancy to ensure that 

terminologies to be utilized during the workshop 

were commonly understood by the group. Teams 

were designated and assigned a specific term. 

Participants were instructed to develop a definition 

before being provided with a master list of terms as 

defined by NOAA. Teams were asked to note any 

differences among their definitions and report-back 

their findings to the entire group. The results are 

summarized in the table on the following page: 

 

  

2.1.1 Pre-Workshop Participant Survey  
In order to gauge the effectiveness of the workshop, the group was asked to participate in 
pre- and post-workshop surveys. The surveys consisted of the same questions and were 
administered by the workshop team. The results of the pre-workshop survey are summarized 
below and included in their entirety in Appendix D . The outcomes of the post-workshop 
survey and comments on reported effectiveness of the surveys are summarized in Section 3.1 
ÌÁÔÅÒ ÉÎ ÔÈÅ ÒÅÐÏÒÔȢ !ÄÄÉÔÉÏÎÁÌÌÙȟ ÑÕÅÓÔÉÏÎÓ ÁÄÄÒÅÓÓÅÄ ÄÕÒÉÎÇ ÔÈÅ ×ÏÒËÓÈÏÐ ÆÒÏÍ ÔÈÅ Ȱ0ÒÏÂÌÅÍ 
0ÏÓÔȱ ÁÒÅ ÉÎÃÌÕÄÅÄ ÉÎ Appendix E . 

Summary of Pre -Workshop Survey Outcomes 

The majority were affiliated with a government 

agency and resided on the Eastern Shore. 

The majority agreed that the CR approach and tool 

will benefit local communities and fill an urgent 

local need. 

The group was mostly uncertain if the CR approach 

and tool will offer unique benefits. 

The group was mostly uncertain if they would use 

and apply the CR tool for planning and decisionɂ

making. 

Responses were evenly distributed between 

disagreeing and agreeing that political, 

technological, and social barriers may prevent the 

use of the CR approach and tool within their group. 

The majority strongly agreed that nature-based 

solutions were an important priority for increasing 

coastal resilience and reducing risk of coastal 

hazards. 
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Term  Participant Definition ( NOAA Definition in Bold  and Italicized ) 

Adaptation  

Ability to react to changing environments (Example: elevating homes in flood zones). 
Adjustment in natural or human systems in response to current natural hazards and actual or expected climate change impacts. Actions 
taken to help communities and ecosystems moderate, cope with, or take advantage of actual or expected changes in weather and climate 
conditions. (Modified  from IPCC, 2007) 

Coastal 
Erosion  

Loss of land at the shoreline into coastal waters caused by water inundation, wave action, movement of sediments, wind and tidal action 
accelerated by storms and sea-level rise (Example: Smith Beach). 
The wearing away  of land or the removal of beach or dune sediments by wave action, tidal currents, wave currents, or drainage. A 
combination of episodic inundation events and relative sea level rise will serve to accelerate coastal erosion.  

Coastal 
Hazard 

An event like a hurricane, harmful algal bloom, toxic phytoplankton, or other extreme event that is likely to affect ecosystems and human 
communities and in ways that we consider as negative impacts (Example: shoreline erosion, storm surge, flooding and inundation). 
A source of potential danger or adverse condition. Hazards include naturally occurring events that strike populated areas and hav e the 
potential to harm people or property. Examples of coastal hazards are shoreline erosion, storm surge, flooding, and inundatio n. 

Global Sea-
Level Rise 

Inundation of coastal shorelines and adjacent land masses by water worldwide. Melting water from glaciers increases volume of water due to 
temperature increases. 
Caused by a change in the volume of the world's oceans due to temperature increase, deglaciation (uncovering of glaciated land because 
of melting of the glacier), and ice melt.  

Inundation  
Temporary or permanent overwhelming volume of water in a place where formerly there was less water (Example: when your toilet overflows 
and inundates the immediate area). 
Water covering normally dry land is a condition known as inundation.  

Marsh 
Migration  

1) Marsh migration is due to a changing ecosystem. Marsh migration is limited to a vertical limit that is determined by water level as the 
ecosystem must be supported by a certain volume of water.  
2) The point where kinetic energy moving a land mass is dissipated to a velocity where the land matter settles to the lowest level and is 
conducive to the propagation of marsh grasses. 
The movement of wetland plant communities into adjacent, higher elevation land. Marsh migration represents a natural response  to sea 
level rise, where marsh plants gradually replace trees, lawns, and agricultural crops in wet soils.  

Mitigation  
To reduce damage due to the effects of an event. (Example: beach replenishment on Wallops Island). 
Sustained actions taken to reduce, minimi ze or eliminate long -term risk and vulnerability from hazards and their effects.  

Relative Sea-
Level Rise 

1) Combined effect of global sea-level rise and local subsidence or other geological changes in land elevation.  
2) Rise of sea level relative to land (Example: Norfolk is sinking while sea level rises. The two numbers combine to provide relative sea-level rise 
which is around 14 inches at some points). 
Occurs where there is a local increase in the level of the ocean relative to the land, which might be  due to ocean rise or land subsidence. 

Resilience 

1) The capacity of a community/system to adapt to change (event, gradual) and maintain function/well -being.  
2) The capacity of a community to recover; their ability to develop strategies and implement changes to address sea-level rise, extreme events, 
and changing conditions. 
The capacity of a system, community, or society potentially exposed to hazards to adapt, by resisting or changing, in order t o reach and 
maintain an acceptable level of functioning an d structure. This is determined by the degree to which the social system is capable of 
organizing itself to increase its capacity for learning from past disasters for better future protection and to improve risk reduction 
measures. (SDR, 2005) 

Risk 
To a harmful consequence is a quantitative and qualitative measure of natural or human-induced hazard and exposure to that hazard. 
The probability of harmful consequences or expected losses (death and injury, losses of property and livelihood, economic dis rupti on, or 
environmental damage) resulting from interactions between natural or human -induced hazards and vulnerable conditions. (SDR, 2005)  

Scenarios 

A range of possible future drivers (e.g. sea-level rise, storms, management approaches) and responses (e.g. erosion, stabilization, 
abandonment), both natural and human. 
The term "scenarios" describes qualitative and quantitative information about different aspects of future environmental chang e to 
investigate the potential consequences for society. Scenarios do not predict future changes, but describe future potential conditions in a 
manner that supports decision -making under conditions of uncertainty.  

Shallow 
Coastal 

Flooding  

Areas of low-lying land that are affected by storm surge, high mean tides, and coastal flooding. These areas are also vulnerable to erosion as they 
can experience regular exposure to flooding. Climate change may increase the chances of shallow coastal flooding and may have an adverse 
effect because a small rise in sea level/storm surge may impact shallow areas significantly. Heavy rainfall and onshore winds can cause even 
greater inundation. (Examples: Coastal development and lower elevation in Charleston, SC and Savannah, GA). 
The inundation of land areas along the coast caused by higher t han average high tide and worsened by heavy rainfall and onshore winds 
(i.e., wind blowing landward from the ocean).   

Storm Surge 
The abnormal rise of water associated with a land-falling hurricane. The surge combined with normal tides result in the hurricane storm tide, 
which can increase water level by 15 feet or more. 
Water that is pushed toward the shore by the force of the winds swirling around the storm.  

Subsidence 
The sinking of land; in a climate change context, combined with sea-level rise, ÃÒÅÁÔÅÓ ȰÒÅÌÁÔÉÖÅ ÓÅÁ-ÌÅÖÅÌ ÒÉÓÅȱȢ !Ó Á ÒÅÓÕÌÔȟ ÔÈÅ ÌÁÎÄ ÉÓ ÍÏÒÅ 
susceptible to flooding and sea-level rise. Caused by: Chesapeake Bay Impact Crater, isostasy, and ground water withdrawal. 
Land subsidence is a gradual settling or sudden sinking of the Eart h's surface owing to subsurface movement of earth materials.  

Uncertainty  

The confidence or lack thereof in a prediction or measurement (i.e. the range around a value of measurement or prediction caused by a lack of 
information about some contributing processes or factors). 

Scientists think of uncertainty as a specific, quantifiable measure of how well something is known. For example, uncertainty is used to 
define the range of probable sea level rise (SLR) outcomes. The predicted SLR values within the range of uncertainty are those scenarios 
most likely to occur. SLR values beyond the range of uncertainty are not as likely to happen.  

Vulnerability  
Risk of profound loss of ecological or economic integrity due to natural or human factors. 
Susceptibility of people, property, and resources to negative impacts from hazard events.  
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2.1.4 Overview of Coastal Resilience Approach & Tool ɀ Zach Ferdana, TNC 

Main Messages (from presenter)  Questions & Concerns (from participants)  

The CR  tool was developed to address climate 
adaptation issues more comprehensively than had 

previously been accomplished by government agencies. 

As communities think about adaptations, can those be 
inserted into the tool to show how that affects the 
scenarios? Answer: No. We will monitor results of 

adaptations and over time, this feedback will inform the 
model. TNC is working with insurance companies to 

calculate cost-benefits of using natural infrastructure. 

Coastal Resilience is an online mapping platform and 
decision support tool that can be customized to fit the 

needs of communities on the Eastern Shore. 

The CR Tool offers a variety of potential apps for 
scenario planning based on community needs that 
include a sea-level rise and flooding app, a future 

habitats app, a restoration explorer app and a coastal 
defense app to name a few. 

The tool will inform both the built environment and natural 
solutions and how the two can co-exist, as well as 
consequences of no action vs. natural solutions.  

The CR Tool goes beyond just assessing vulnerability of 
communities and helps planners identify nature-based 

solutions like marsh or oyster restoration that may 
help adapt to rising seas and storms. 

Multiple scenarios can be simulated together within the 
tool. 

 

2.1.3 Local and State Climate Adaptation Activities and Local 
Applications of Coastal Resilience Tool ɀ Curt Smith, A-NPDC 

Main Messages  
(from presenter)  

Questions & Concerns (from participants)  

Eastern Shore communities 

inherited many of the challenges 

they face today. 

Some participants again stated that they needed to know more about the 

ÃÁÕÓÅ ÏÆ ÔÈÅ ÁÃÔÕÁÌ ÐÒÏÂÌÅÍȢ Ȱ7ÈÁÔ ÉÓ ÔÈÅ ÃÏÓÔ ÏÆ ÄÏÉÎÇ ÎÏÔÈÉÎÇȩ .Ï ÏÎÅ ÈÁÓ 

told me ÔÈÁÔȢ 7ÈÁÔ ÉÓ ÔÈÅ ÎÅØÔ ÂÅÓÔ ÔÈÉÎÇ ÔÏ ÎÏÔ ÂÕÉÌÄÉÎÇ ÔÈÉÓ ÍÏÄÅÌȩȱ 

The ESVA Climate Adaptation 

Working Group has provided a 

local voice on the state and 

national level. 

A lack of clear policy statements or frameworks within which local 

government staff can act in the realm of climate change and sea level rise 

could pose a challenge for getting definitive answers moving forward. 

Participants expected that keeping elected officials and staff on equal footing 

in terms of understanding science an on-going challenge. 

Current and historic adaptation 

activities are moderate but need to 

anticipate future changes. 

4ÈÅ ÍÏÄÅÌ ÓÈÏÕÌÄ ÃÏÎÓÉÄÅÒ ÁÎÄ ÉÎÃÌÕÄÅ ȰÎÏ ÁÃÔÉÏÎȱ ÁÌÔÅÒÎÁÔÉÖÅÓ ÆÏÒ ÓÈÏÒÅÌÉÎÅ 

management. 

-ÏÄÅÌÉÎÇ ȰÎÏ ÁÃÔÉÏÎȱ ÁÌÔÅÒÎÁÔÉÖÅÓ ×ÏÕÌÄ ÓÅÒÖÅ ÁÎ outstanding need of local 

communities. 
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2.2 Sea Level Rise and Marsh Migration Modeling Overview and  
 Discussion  
For the purposes of selecting 

scenarios of sea-level rise over 

time, the project team decided to 

use sea-level rise projections 

customized for Virginia by the 

Virginia Institute of Marine 

Science Center for Coastal 

Resources Management (VIMS 

CCRM) as part of the 2013 

Recurrent Flooding Study for 

Tidewater Virginia (Mitchell et 

al. 2013).  These projections are 

considered the most 

authoritative, peer-reviewed 

source for the Virginia coastal 

zone, and as such, we deemed 

they would have the most buy-in 

and recognition from Eastern 

Shore community leaders.  VIMS CCRM adjusted the 2014 National Climate Assessment (Parris 

et al. 2012) sea-level rise curves by adding an average regional rate of subsidence based on a 

recent USGS publication (Eggleston and Pope 2013) and a 1974 survey of changes in benchmark 

elevation (Holdahl and Morrison 1974).   While the USGS publication suggests that the average 

rate of subsidence for tidewater Virginia is 3.1 mm/yr, this rate is high for the Eastern Shore 

area.  Instead a more conservative estimate for the Eastern Shore of 2.7 mm/year was used 

based on both the USGS report and more recent elevation survey data from the Shore (see figure 

above and Appendix F).   In summary, the four relative sea-level rise curves that project sea-

level rise under different emission scenarios are defined as follows: 

a) The lowest or ȰÈÉÓÔÏÒÉÃȱ scenario is a projection of observed long-term rates of sea-
level rise going back a century or more. It incorporates no acceleration.  

b) The ȰÌÏ×ȱ scenario is based on the Intergovernmental Panel on Climate Change 4th 
Assessment model using conservative assumptions about future greenhouse gas 
emission (the B1 scenario). 

c) The ȰÈÉÇÈȱ scenario is based on the upper end of projections from semi-empirical 
models using statistical relationships in global observations of sea level and air 
temperature. 

d) The ȰÈÉÇÈÅÓÔȱ scenario is based on estimated consequences from global warming 
combined with the maximum possible contribution from ice-sheet loss and glacial 
melting (a practical worst-case scenario based on current understanding).   

Using these curves, the participants considered scenarios of time horizons and sea-level rise 
projections (levels) that were most useful and relevant for their particular agency, 
institution or organization.  These decisions are summarized below and will inform all of 
the scenarios used in the multiple modeling efforts incorporated into the Coastal Resilience 
tool.   
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2.2.1 Briefing on Accelerated Sea-Level Rise and Mainland Tidal Salt 
Marsh Response ɀ Matt Kirwan, VIMS 

Main Messages  
(from presenter)  

Questions & Concerns 
(from participants)  

Sea levels are rising on the Eastern Shore faster than the global average due to 
increased ocean volume (thermal expansion, ice melt), sinking land (glacial warping, 

impact crater), and changing ocean currents (position of Gulf Stream). 

What is the rate of sea 
level rise that would out-
pace the natural ability of 

marshes to adapt?  
 

Answer: It is estimated 
that the limit would be 
about 10-15 mm/year, 

but additional modeling is 
needed to have any 

confidence. 

Historic sea-level rise rates from the mid-16th century until the late 19th century were 
steady at approximately 1 mm/year and have been around 3 mm/year for the last 

century or more.   Projections (based on National Climate Assessment and VIMS CCRM 
work) show different scenarios of relative sea-level rise based on different methods of 

prediction, varying from two to seven feet by 2100 based on a 1992 baseline. 

Mainland marshes tend to be resilient, migrating to higher land and keeping pace 
with moderate rates of sea level rise. 

There is enough land available to accommodate expansion of mainland marshes in 
response to sea level rise. 

For edge marshes to survive, shoreline transgression must be at least 0.2 meters/year. 

 

 

2.2.2 NOAA Inundation Model: Overview, Applications, and Limitations  
ɀ Chris Bruce, TNC 
 

Main Messages (from presenter)  
Questions & Concerns  

(from participants)  

./!!ȭÓ ÍÏÄÅÌ ÉÓ Á ȰÂÁÔÈÔÕÂȱ model that relies on high-resolution elevation 
data (LiDAR: light detection and ranging) ×ÉÔÈ Á ÖÅÒÔÉÃÁÌ ÁÃÃÕÒÁÃÙ ÏÆ τȢωχȭ 

for the Eastern Shore. 

Can the elevation data in the NOAA 
model support sub-foot accuracy for 
short term sea-level rise scenarios?  
Answer: The elevation data do not 
support this because the margin of 
ÅÒÒÏÒ ÉÎ ÔÈÅ ÄÁÔÁ ÉÓ τȢωȭ ÔÈÅÒÅÂÙ 

creating excessive uncertainty and 
lack of reliability for short-term sea-

level rise scenarios. 

The elevation data is tied to a fixed datum. For inundation modeling, 
NOAA transformed the data to mean higher high water (MHHW). 

Limitations of the NOAA model include data accuracy, level of detail in 
hydrology data, it does not consider potential management actions, and 

does not consider natural processes (erosion, marsh migration, etc.). 
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2.2.4 Sea-Level Rise & Marsh Migration (SLAMM) Modeling Breakout  
Group Outcomes 

Overview & Goals 
Workshop participants were organized into three breakout groups to solicit input from 
community leaders on scenarios and planning horizons of most interest and relevance to 
stakeholders regarding inundation and marsh migration models that will eventually be 
incorporated into the Coastal Resilience tool. Members of the project team served as 
facilitators for each breakout group and scribes were assigned to record all discussions. 

Groups were provided a handout explaining how risk tolerance is considered and presenting a 
series of four sea level curves developed for the Eastern Shore. Groups were then asked to 
respond to the following questions: 

1) How much risk is your agency, organization, institution 

able to tolerate with regards to coastal hazards related 

to accelerated sea-level rise and storm surge (e.g. 

shoreline erosion, flooding)? Or, another way, how much 

flexibility do you have to accommodate the consequences 

of these coastal hazards? 

2) What future planning horizon(s) can your organization 

realistically and feasibly plan to address? (e.g. 1 year, 5 

years, 10, years, 25, 50, 75, 100). Why?  

3) Given your risk tolerance and planning horizons, which 

sea-level rise scenarios are you most interested in seeing 

modeled for the Eastern Shore? 

 

 

 

2.2.3 Sea-Level Affecting Marshes Model (SLAMM) Overview  
ɀ Marco Propato, Warren -Pinnacle 

Main Messages (from presenter)  

3,!-- ÇÏÅÓ ÂÅÙÏÎÄ ÔÈÅ ./!! ÂÁÓÉÃ ȰÂÁÔÈÔÕÂȱ ÍÏÄÅÌ ÏÆ ÉÎÕÎÄÁÔÉÏÎ ÁÎÄ 
takes into account that marshes are dynamic and migrate in response to 

changes in accretion and erosion of sediments thereby enhancing 
ÐÌÁÎÎÅÒÓȭ ÁÂÉÌÉÔÉÅÓ ÔÏ ÍÁËÅ ÄÅÃÉÓÉÏÎÓ ÁÂÏÕÔ ÐÒÏÔÅÃÔÉÎÇ ÃÕÒÒÅÎÔ ÁÎÄ 

future marsh habitat. 
Advantages to this model are that it is quick and easy to run, there are 
minimal data requirements, and it provides information to decision-

makers. 
Disadvantages and limitations are that SLAMM does not consider how 
water flows, the modeled processes are simple, anthropogenic actions 

are not included, and large storm effects are under-estimated. 
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2.2.4 Sea-Level Rise & Marsh Migration (SLAMM) Modeling Breakout 
Group Outcomes (Continued)  

 
Risk Tolerance Outcomes  

o The majority of participants indicated that they perceived the likelihood ÏÆ ÉÍÐÁÃÔÓ ÁÓ ȰÐÏÓÓÉÂÌÅ 
ÔÏ ÌÉËÅÌÙȱ ÁÎÄ ÔÈÁÔ ÃÏÎÓÅÑÕÅÎÃÅÓ ÆÒÏÍ ÔÈÅ ÉÍÐÁÃÔÓ ×ÅÒÅ ÅØÐÅÃÔÅÄ ÔÏ ÂÅ ȰÍÏÄÅÒÁÔÅ ÔÏ ÍÁÊÏÒȱȢ 

o Participants indicated that risk tolerance and impacts were driven by external factors such as 
what occurs on neighboring lands. 

o Priority mu st be given for preparing for immediate risks then plan ahead for longer-term risks. 
o Participants expressed a need to distinguish between wildlife versus human impacts. Wildlife 

habitat will change to a different kind of habitat, but human impacts are not as adaptable. 

 

Planning Horizon  Outcomes  
o Most participants voted for the following planning horizons:  10 years (2025), 25 years 

(2040) and 50 years (2065), with some interest in a longer term planning horizon (2100).  
Overall, 25 years was the most commonly desired planning horizon.  More specifically, 
 ,ÏÃÁÌ ÇÏÖÅÒÎÍÅÎÔÓȭ ÐÒÅÆÅÒÅÎÃÅÓ ÒÁÎÇÅÄ ÆÒÏÍ ρπ-20 years. 
 &ÅÄÅÒÁÌ ÇÏÖÅÒÎÍÅÎÔÓȭ ÐÒÅÆÅÒÅÎÃÅÓ ÒÁÎÇÅÄ ÆÒÏÍ ρυ-50 years. 
 Local non-ÇÏÖÅÒÎÍÅÎÔ ÏÒÇÁÎÉÚÁÔÉÏÎÓȭ ÐÒÅÆÅÒÅÎÃÅÓ ÒÁÎÇÅÄ ÆÒÏÍ ρπ-50 years.   

o Since the elevation data used as the basis for our modeling efforts has an accuracy of +/- 0.5 
feet it is not practical to model a 10 year planning horizon as the elevation data cannot 
support sub-foot SLR increments.  Therefore, the three planning horizons chosen for 
models are 25, 50, and 85 years (Figure 2.2.4). 

Sea-Level Rise Scenario Outcomes 
Ȱ(ÉÇÈȱ ÓÃÅÎÁÒÉÏ ÃÕÒÖÅ ×ÁÓ ÁÌÍÏÓÔ ÕÎÁÎÉÍÏÕÓÌÙ ÐÒÅÆÅÒÒÅÄ ÂÙ ÐÁÒÔÉÃÉÐÁÎÔÓ ÂÅÃÁÕÓÅ ÉÔ ÉÓ ÍÏÓÔ 

recommended by scientists, ×ÈÅÒÅÁÓ ÔÈÅ ȰÌÏ×ȱ ÓÃÅÎÁÒÉÏ ÆÏÌÌÏ×ÅÄ ÂÙ Á ÄÉÓÔÁÎÔ ÓÅÃÏÎÄ ÁÎÄ ÔÈÅ 

highest scenario had some interest. There was very ÌÉÔÔÌÅ ÉÎÔÅÒÅÓÔ ÉÎ ÕÓÉÎÇ ÔÈÅ ȰÈÉÓÔÏÒÉÃÁÌȱ (no 

acceleration) rise scenario.  Therefore, the three sea-level rise scenario curves chosen for the 

models are highest, high, and low  (Figure 2.2.4).   


