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TOPICS

 Coastal SEEs Initiative: Sustainability in Chesapeake Bay

 Commonwealth Center for Recurrent Flooding Resiliency

 Adapt Virginia – Data Portal

 CBP Climate Resiliency Initiatives and VIMS role



NSF collaborative research (October 2016-2020)

Cross-disciplinary Partners:

VIMS- Carl Hershner, Donna 
Bilkovic, Molly Mitchell, Joseph 
Zhang, Jian Shen

College of W&M – Randy 
Chambers, Matthias Leu, 
Sarah Stafford

ODU – Michelle Covi

University of Georgia- Shana 
Jones, Matthew Hauer

SUSTAINABILITY IN CHESAPEAKE BAY SHORESCAPES: CLIMATE 
CHANGE, MANAGEMENT DECISIONS, AND ECOLOGICAL 
FUNCTIONS

Social-ecological system (SES) framework 



SHORESCAPES: SHORELINE ZONE THAT INCLUDES RIPARIAN, 
INTERTIDAL, AND LITTORAL AREAS



Products will include:

• Descriptive analyses of past changes in tidal 
marsh distributions in Virginia

• Marsh Evolution Model developed as part of the 
SCHISM modeling system

• Model of shoreline property owner management 
decisions that takes into account interactions 
between physical conditions, socioeconomic 
factors, and regulatory and governmental contexts

• Comprehensive VA shoreline permit database 
(early1990s-present)

TASK 1. DESCRIBE CURRENT TRAJECTORY OF CHESAPEAKE 
BAY SHORELINE CONDITIONS



Products will include:

• Identification of factors 
influencing risk 
perception and 
management option 
decision making in both 
property owners and 
governance personnel

TASK 2. IDENTIFY THE DECISION FACTORS INFLUENCING BOTH 
SHORELINE PROPERTY OWNERS AND THE POLICY/MANAGEMENT 
PERSONNEL GOVERNING PROPERTY OWNERS



Products will include:

• Comparative assessment of 
ecosystem functions provided by 
living shorelines and natural 
marshes 

• Estimated relationships between 
marsh ecosystem function and 
shorescape setting (rural---
urban) for living shorelines and 
natural fringing salt marshes

TASK 3. MARSH FUNCTION MODEL: COMPARE ECOSYSTEM FUNCTIONS OF 
LIVING SHORELINES AND NATURAL MARSHES IN DIFFERENT SHORESCAPES



Products will include:

• An evaluation of the 
critical elements in 
the shorescape
social-ecological 
system affecting 
sustainability

TASK 4. SYNTHESIS



Now Best Future

11% armoring
<1% living shls ~99% living shorelines



ROLE OF THE COMMONWEALTH CENTER FOR 
RECURRENT FLOODING RESILIENCY

• Provide coordinated research and technical support for 
planners and decision makers for adaptation to and 
mitigation of recurrent flooding in Virginia

• Integrate federal, state, local and nongovernmental data, and 
provide easy, useful access for all stakeholders

• Real-time water level and tide gauge data across multiple agencies 
and jurisdictions

• Socio-economic analyses and planning tools in support of resiliency 
planning

• Legal and policy reviews and guidance related to implementing 
resiliency actions

• Leverage institutional resources through the Center to bring 
more federal, foundation and philanthropic support to 
address flooding resiliency in the Commonwealth



ONGOING CCRFR PROJECTS

 Localized Subsidence
 Risk Communication Strategies
 Tourism Resilience
 Economic Impact Analysis 
 Street Level Flood Modeling
 Enhanced TideWatch
 Liaisons with federal research 

partners & local convener
 Data Portal (CCRM)



ON THE HORIZON

 CRS Support - Working with localities to identify 
long-term projects that will benefit many 
localities 

 Provide continued liaison with federal program 
directors and researchers (e.g. NOAA, NASA, 
USGS) and with the military concerning national 
security issues associated with sea level rise. 

 Over time, accumulate data leveraging federal, 
state, local, NGO/Private, and university data to 
provide easy, useful access for all stakeholders.  

 Expansion of efforts into western VA

 Provision of legal and policy advice to assist 
localities in moving research into action



TIDEWATCH

Mid-term projection: based on analysis of tide gauge data

Long-term projection: based on National Climate Model









CBP CLIMATE RESILIENCY WORKSHOPS

Climate Resiliency Workgroup is helping incorporate 
climate change into Bay Model

 2 workshops this year:
 Picking appropriate climatic shifts (temperature, precipitation)

 Picking appropriate sea level rise scenarios

 Extending those changes to shifts in natural resources (tidal 
marshes, seagrass, oysters, etc.)



SHIFTS IN TIDAL MARSHES WITH SEA LEVEL RISE

•Loss of extent (fringe marshes, marsh 
islands, marshes in front of shoreline 
structures
•Change in community (Freshwater-
headwater wetlands, extensive riverine 
marshes



WHAT ARE WE SEEING?

• There are site specific 
drivers of change (such 
as topography, local 
sediment supply & 
erosion rates) that 
complicate the overall 
patterns of change

• Human shoreline use 
will be a key determinant 
of future marsh 
distribution



THANK YOU!   

New Book on Living Shorelines 
–to be published by CRC Press 

March 2017
www.crcpress.com

QUESTIONS?

molly@vims.edu 
donnab@vims.edu
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