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Natural and 
Nature-Based Features

• Natural Features are created and evolve 
over time through the actions of 
physical, biological, geologic, and 
chemical processes operating in nature.

• Nature-Based Features mimic 
characteristics of natural features, but 
are created by human design, 
engineering, and construction to provide 
specific services such as coastal risk 
reduction.



Living Shorelines

• “An erosion control measure that is dominated by tidal wetland vegetation and is 
designed to preserve the natural shoreline, minimize erosion, and establish aquatic
habitat.” (Living Shorelines Protection Act of 2008)

• “Maintain continuity of the natural land–water interface and reduce erosion while 
providing habitat value and enhancing coastal resilience.” (NOAA, Guidance for 
Considering the Use of Living Shorelines, 2015)



Nature-Based Living Shoreline

coastalresilience.org



Beyond Shoreline Stabilization

• Water quality

• Fish and wildlife habitat

• Food webs

• Biodiversity

• Recreation

• Aesthetic Value

• Coastal and community resilience

– Storm and wave attenuation and absorption





Study of nearshore 
macrofauna in the 
Chesapeake Bay.



Study of nearshore 
macrofauna in the 
Delaware Coastal 

Bays.







Enhancing Resiliency with 
Natural Features

US Army Corps 2015, Use of NNBF for Coastal Resilience



In Maryland, wetlands reduced 
damages to private property by 
29% during Hurricane Sandy.





Climate-Resilient Practices

• Maintain natural coastal processes (i.e. sediment dynamics)

• Regenerative

• Thrive under dynamic conditions / Adapt to changing 
conditions

• Recover and readjust following natural disturbance

• Increase community resiliency (human and ecological)



RESILIENCY THROUGH RESTORATION:

Design and Implementation of Resilient Practices



DNR’s Building Resilience to 
Climate Change Policy

“It is the policy of the Maryland 
Department of Natural Resources to 
make sound investments in land and 

facilities and to manage its assets and 
natural resources so as to better 

understand, mitigate and adapt to 
climate change.”



Initiative Components

1. Targeting
– Identify vulnerable coastal communities

– Identify locations where nature can help reduce risk

2. Coastal Resiliency Grant Program
– Technical and financial assistance 

– Protect residents, economies, infrastructure and public resources.

3. Innovative Climate-Resilient Designs
– Tidally influenced sites (SLR, marsh migration, storm surge, etc.)

– Non-tidal/inland sites (Precipitation, streamwater flow, etc.)

4. Monitoring for Maintenance & Adaptive Management
– Identify physical, chemical and biological metrics 

– Improve design with changing conditions

5. Outreach, Communication & Education



Coastal Resiliency Grant Program

• Eligible Projects:
– Year 1: Natural and nature-based shoreline 

stabilization and coastal flood reduction projects. 

– Year 2: Expansion to upland/non coastal communities 
with stormwater and/or floodplain climate impacts

• Community Resilience Grant Solicitation 
– Phase 3: Implementation

– 22 requests (over $1.6 M)

– Design/permitting

– Future funding: construction,
adaptive management

http://dnr.maryland.gov/ccs/coastsmart/Documents/cs_RFP.pdf


Climate Change in Maryland –
2100 Snapshot

✓Sea Level Rise:  2- 6 feet

✓Temperature: +2 to > 8 degree C

✓Annual Precipitation:  -10% to +20%

✓Spring Runoff: Higher 

✓Summer Runoff: Lower

✓ More Extreme Events

Global Climate Change = Real Consequences for our Coasts 



Climate-Resilient Designs

• Address site-specific conditions and climate 
impacts:
– Tidally influenced sites (SLR, marsh migration, storm surge, 

floodplain, fetch, accretion rate, depth, etc.)

– Non-tidal/inland sites (Precipitation, streamwater flow, upland 
land use, channel structure)

– Capacity, inflow and outflow

– Assess for potential fresh or saltwater intrusion

• Restore hydrologic conditions, facilitate infiltration 
and select appropriate vegetation:
– Reconnect Floodplains

– Maximize wetland area

– Expand riparian buffers at potential high-flow areas

– Utilize a diversity of native species and manage invasive species



Building a Toolbox…



Pilot: Deal Island Shoreline & 
Marsh Enhancement

Approximately 
234 feet of 

shoreline change
Somerset County, Deal Island



• Headland breakwater, dune restoration, submerged 
breakwaters, invasive species removal

• Outreach via Deal Island Peninsula Project 
https://www.dealislandpeninsulaproject.org/

20181991 2014

Innovative Designs & Outreach



Monitoring for Adaptive 
Management

• Chesapeake Bay National Estuarine Research Reserve

– Physical, chemical and biological metrics

• Beneficial Use – Identifying Locations for Dredge

• George Mason University / The Nature Conservancy

– Water Levels, Currents, Waves

– Topo/bathymetric surveys

– Vegetation Surveys

– Extreme event rapid deployment



Want to Learn More?

For more information: 

• Coastal Atlas / ESRI Story Maps
http://dnr.maryland.gov/ccs/coastalatlas/

• Resiliency through Restoration
http://arcg.is/1Gaquy 

• Community Resilience Grants
http://dnr.maryland.gov/ccs/Pages/funding/fundingopp.aspx

• Coastal Resiliency Assessment
http://dnr.maryland.gov/ccs/coastalatlas/Pages/CoastalResiliencyAssessment.aspx

Contact: nicole.carlozo@maryland.gov


