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 Big picture Coastal 
Resilience at TNC 

Marsh Retreat Zone Analysis 
Next steps  

Today’s Topics 



Climate Resilience and Risk Reduction:   
 

HELP COMMUNITIES INCORPORATE NATURAL INFRASTRUCTURE 
INTO COMMUNITY PLANNING TO REDUCE RISK, CAPTURE 

BENEFITS AND INCREASE ECOSYSTEM HEALTH. 
 

 

A  G L O B A L  P R I O R I T Y  



Desired Conservation Outcomes 
C L I M A T E  R E S I L I E N C E  &  R I S K  R E D U C T I O N  

Communities are made safer and more resilient to 
climate hazards. 

Ecosystem health and functionality are restored to 
benefit both humans and nature. 

The benefits of natural solutions are well documented 
and embraced while damages from disasters and 
climate change are reduced.   

Presenter
Presentation Notes
Main strategy:  Mainstream use of natural infrastructure as integral part of efforts to reduce risk to people and infrastructure.  

Natural habitats that reduce risk from natural disasters, provide numerous other ecosystem services, and help maintain ecological function are conserved and restored.
Natural features are assessed in insurance catastrophe models and premiums appropriately reflect risk, public subsidies in repetitive loss areas are reduced, and development of high risk areas is limited.
Public sector flood, floodplain and coastal management programs and private engineering and architectural firms consistently include natural infrastructure as part of disaster risk reduction solutions.
Communities vulnerable to damage from natural disasters are strengthened and made more resilient to the impacts from riverine and coastal flooding through a more sustainable balance of natural and gray infrastructure.






Enhancing Coastal Resilience on 
Virginia’s Eastern Shore 
C O A S T A L R E S I L I E N C E . O R G / V I R G I N I A  



Protecting Future 
Shorelines 

• Mainland marshes transgress or 
migrate landward w/ SLR 
 

• Marshes need unimpeded, low 
elevational gradient for successful 
migration 
 

• Marsh migration is impeded by 
shoreline hardening  
 

• The extent to which marshes are 
allowed to migrate depends on the 
landowner, existing & future uses 
 

• Three-quarters of existing marsh is 
protected;  what level or protection 
exists for future marsh? 

S I T U A T I ON  



Desired Outcome: 
• Maximize the potential for marshes 

to migrate inland and persist in the 
face of sea-level rise given existing 
land uses, condition and barriers.  
 

Strategy: 
• Identify future marsh migration or 

retreat zones along the mainland 
edge of the Eastern Shore to direct 
future investments in restoration, 
protection and policy strategies that 
enhance coastal resilience.   

 

Protecting Future 
Shorelines 



Selecting SLR Projections 

/9 



SLAMM: Sea Level Affecting Marshes Model 

/10 



Future Habitat app   |   maps.coastalresi l ience.org/virginia 



Future Habitat app   |   maps.coastalresi l ience.org/virginia 



Marsh Retreat Zone Analysis 

Current uplands 
and freshwater 
wetlands… 

…that will convert 
to water, tidal flat 
or salt marsh in a 
future scenario… 

…are called 
“Marsh Retreat Zone” 



Selecting SLR Projections 



Marsh Retreat Zones Based on 3 SLR Projections 

2040 2080 2100 



Current Condition 





5.2’ SLR 



5.2’ SLR 





Marsh Retreat Zone 

Presenter
Presentation Notes
“Marsh retreat zone” represents areas that will become marsh or that marsh will transition through in this scenario.



Marsh Retreat Zone 
w/ Parcels > 50 acres 

& Protected Lands 

Presenter
Presentation Notes
Overlay marsh retreat zone with unprotected parcels > 50 acres and calculate acreage of marsh retreat zone per parcel



Parcels Ranked by 
Marsh Retreat Zone 

Presenter
Presentation Notes
Final step, calculate mean acreage of marsh retreat zone per parcel for entire study area and rank parcels based on this mean. “Below average” = below mean; “average” = above mean; “above average” = more than 0.5 std. dev. above mean; “far above average” = more than 2 std. dev. above mean



Current Land Cover 

Source: NOAA;  
C-CAP land cover 
and marsh migration 
model from 
Sea Level Rise and 
Coastal Flooding 
Impacts Viewer 

Presenter
Presentation Notes
We also calculated an average VEVA score for each parcel



Current Land Cover 

Source: NOAA;  
C-CAP land cover 
and marsh migration 
model from 
Sea Level Rise and 
Coastal Flooding 
Impacts Viewer 

Presenter
Presentation Notes
And used a similar method to rank parcels based on the mean score



Current Land Cover 

Source: NOAA;  
C-CAP land cover 
and marsh migration 
model from 
Sea Level Rise and 
Coastal Flooding 
Impacts Viewer 

Presenter
Presentation Notes
Sample of the bird data from USFWS



Current Land Cover 

Source: NOAA;  
C-CAP land cover 
and marsh migration 
model from 
Sea Level Rise and 
Coastal Flooding 
Impacts Viewer 



Integration (one possibility) 

Highest priority parcels meeting 
the following criteria: 
 
• At least one avian guild “far 

above average” 
• Either marsh retreat zone or 

VEVA score “far above 
average” and the other at 
least “above average” 



Protected areas for marsh retreat zones 
vs. current marsh (mainland only) 
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Some Initial Conclusions 

• Analysis shows high adaptive capacity in 
Virginia Eastern Shore landscape for 
marsh retreat 
 

• However, the spatial distribution and 
extent of marsh retreat zone varies 
dramatically from existing marsh 
distribution 

 

• The majority of the potential future marsh 
retreat zones are on the bayside in private 
ownership 
 

• Whether marshes will expand or contract 
in response to future SLR depends on 
whether landowners and society will allow 
them to migrate inland 

 



Next Steps 

• Re-run SLAMM using 2015 LiDAR 
• Uncertainty analysis 
• Update Future Habitat app on Coastal 

Resilience 
• Re-run marsh retreat zones with 

scenarios based on new National 
Climate Assessment SLR curves plus 
local subsidence 

• Decide on internal prioritization 
scheme to drive acquisition 

• Identify willing land owners and funding 
sources 



Further Information 

Coastal Resilience Portal: 
maps.coastalresilience.org/virginia 
 
 
 

Land Protection Tool:  
Map package - http://bit.ly/1zPIJuU 
Geodatabase - http://bit.ly/1IF1V63 

 
Chris Bruce 
GIS Manager 
(434) 951-0565 
cbruce@tnc.org 
 
 

http://bit.ly/1zPIJuU
http://bit.ly/1IF1V63
mailto:gcrichton@tnc.org
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