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What is Saltmarsh Adaptation?

Incorporating climate change information and resilience strategies 
when planning, designing, implementing, and managing restoration 
and conservation projects to enhance longevity of saltmarsh areas 
and health.



When is Saltmarsh Adaptation Needed?

– Sea level rise/storm events or 
other disturbances

– Vegetation Dieback

– Interior ponding expansion

– Fragmentation

– Erosion/Sediment Loss and 
Reduced Carbon storage

– Low elevation capital

– Open water conversion Vinent et al. 2021



Saltmarsh Adaptation: MD Targeting & Tools

Topic Data Link

Health USGS Unvegetated to Vegetated Ratio https://www.usgs.gov/tools/natio

nal-uvvr-map

Lifespan USGS Chesapeake Bay Marsh Lifespan 

Units

https://www.usgs.gov/data/lifesp

an-chesapeake-bay-salt-marsh-

units

Future Wetland Extent Sea Level Affecting Marshes Model https://warrenpinnacle.com/prof/

SLAMM/EESLR_MD/

Migration Corridors DNR Wetland Adaptation Areas https://dnr.geodata.md.gov/Coas

talAtlas/

Coastal Protection DNR Marsh Protection Index https://dnr.geodata.md.gov/Coas

talAtlas/

Marsh Management TNC Chesapeake Bay Marsh 

Management Decision Tool

https://www.maps.tnc.org/marsh

-management/



USGS Marsh Health & Lifespan

Blackwater NWR areas 
with Unvegetated to 
Vegetated Ratio >1.5 
(stability threshold)

UVVR, Elevation, and Sea 
level Rise Vulnerability as 
indicators of marsh 
lifespan

Elevation 

(m)

UVVR



Sea Level Affecting Marshes Model (SLAMM) rerun using 6 

sea level rise scenarios

• Range of GHG emissions 
and likelihood scenarios 
representing 2-7 ft SLR by 
2100

• Scenarios represent 
different risk tolerances

• Low risk tolerance = risk 
averse (ex: critical 
infrastructure planning)

• High risk tolerance = some 
risk is OK (ex: habitat 
planning that is adaptable)



SLAMM Results for 17% Growing
2050, 2070, & 2100

2050 (2.0 ft. SLR)

2070 (2.8 ft. SLR)

2100 (4.3 ft. SLR)



Wetland 
Adaptation 

Areas
Combined-
Migration 
Corridor

(2050, 2070, & 2100)



Wetland 
Adaptation 

Areas
Index

(2100)

https://storymaps.arcgis.com/stories/b97fcfa6836c42dcafd64be91ad2f1fe

https://storymaps.arcgis.com/stories/b97fcfa6836c42dcafd64be91ad2f1fe


Coastal Protection Benefits

• Where are wetlands 
buffering people from 
coastal hazards?

• How will these ecosystem 
services change over time?

• Where should we prioritize 
restoration to preserve 
these benefits?



Marsh Protection Potential Index

2024 Update to 
Consider: 

• Population, Social 
Vulnerability & 
Flood risk data

• USGS UVVR & 
Marsh Lifespan 

• Marsh Width
• Wetland 

Adaptation Areas



Adaptation to climate change requires diverse 
site-specific solutions, including conservation, 
management, and restoration over the short 

and long term.



Chesapeake Bay Marsh Management 
Decision Tool

– Shoreline protection (ex: living shorelines)
– Hydrology/Improvements in hydrological 

connectivity (ex: runnels, ditch filling/cleaning, 
channel alteration, culvert replacement)

– Sediment management (ex: beneficial use of 
dredged material/thin layer sediment placement)

– Marsh migration buffer zones (ex: easements)
– Water quality improvements 
– Endangered species management
– Invasive species removal/treatment
– Vegetation enhancement



https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/md/Pages/marsh-management-decision-support-tool.aspx



Project: 
Deal Island

Somerset County

• 1,100 linear-foot living shoreline

• Dunes with high marsh and dune grass plantings

• Breakwaters with pocket beaches

1991 2014 2018 2021



Project: 
Tilghman on the 

Chesapeake
Talbot County

• ~975 linear-foot (vented marsh sill, concrete oyster break, 
marsh migration corridor, sand dune) living shoreline

• Upland stormwater features (meadow, non-tidal wetland)

Oct. 2021 Tidal Flooding



– Somerset County
– 161 yd3 dredged 

material
– Target elevation +3-

3.5 MLLW (1.8ft – 2.3ft 
NAVD88)

Beneficial Use of Dredged Material:  
Wicomico River Maintenance Dredging

https://www.nab.usace.army.mil/Missions/Civil-

Works/Wicomico-River-Maintenance-Dredging-Project/



Thin Layer Sediment Placement:  
Chesapeake Bay Environmental Center

• Queen Anne’s County
• 8,494 cubic yards of dredged material
• 4 acres wetlands

• Elevation target based on existing high 
marsh vegetation/elevation and contingent 
on available material/settlement (expecting 
4-6 inches)



Coastal Resilience Easement Example

Conservation easements to protect existing 
saltmarsh, manage marsh migration corridors, 
and facilitate land transition to healthy salt 
marsh on parcels subject to sea level rise. 

– 10-year Management Plan

– Development setbacks and impervious surface 
limits

– Delineate wetland migration buffer

– No conversions, fertilizer or pesticide applications

– Identify viable restoration opportunities (living 
shorelines, vegetated buffers)

– Seeding and planting

– Control of Phragmites and other invasives

– Reduce mowing turf grass up to the water's edge in 
favor of native buffer plantings

Change Point Easement, Talbot County, 2021



Selecting Adaptation Options

Consider:

– Site Conditions 
(elevation, vegetation)

– Sediment Availability

– Cost

– Lifespan of practice

– Local Buy-in

– Prioritization/Funding

TNC Marsh Management Conceptual model



Thank you! Questions?
Nicole Carlozo, nicole.calozo@maryland.gov

Data available 
on the MD 

Coastal Atlas

mailto:nicole.calozo@maryland.gov

