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What are natural and 
nature-based solutions (NNBS) or 

natural and nature-based 
features (NNBF)?



WHAT ARE NATURAL AND NATURE-BASED 
FEATURES (NNBF)?

Natural and Nature-Based Features (NNBF) 
refers to the use of landscape features to 
produce flood risk management (FRM) 
benefits. NNBF projects may also produce 
other economic, environmental, and social 
benefits known as co‑benefits. These 
landscape features may be natural or nature 
based and include such features as beaches, 
dunes, wetlands, reefs, and islands..

US Army Corps of Engineers ERDC (2021). “Overview: International 
Guidelines on Natural and Nature-Based Features for Flood Risk 
Management”

https://ewn.erdc.dren.mil/



WHAT ARE NNBF?

US ARMY CORPS 

“Natural and nature-based features 
(NNBF) refers coastal and fluvial landscape 
features, either natural or nature-based, 
that produce flood risk management and 
other benefits. 

Natural features are those created by 
nature; 

nature-based features are engineered by 
people to mimic natural conditions. NNBF 
projects provide multi-purpose functions 
related to flood and storm damage 
reduction and ecosystem restoration. They 
are designed to simultaneously deliver 
economic/engineering, social and 
environmental benefits.”

https://ewn.erdc.dren.mil/ Source: USACE Engineering With Nature (EWN)



“Natural and nature-based 
features (NNBF) refers coastal and 
fluvial landscape features, either 
natural or nature-based, that 
produce flood risk management and 
other benefits. 

Natural features are those created 
by nature; 

nature-based features are 
engineered by people to mimic 
natural conditions. NNBF projects 
provide multi-purpose functions 
related to flood and storm damage 
reduction and ecosystem 
restoration. They are designed to 
simultaneously deliver 
economic/engineering, social and 
environmental benefits.”

What are NNBF?
US ARMY CORPS 

NOAA defines natural 
infrastructure as “healthy 
ecosystems, including forests, 
wetlands, floodplains, dune 
systems, and reefs, which provide 
multiple benefits to communities, 
including storm protection through 
wave attenuation or flood storage 
capacity and enhanced water 
services and security.”

NOAA
“Nature-based solutions are 
sustainable planning, design, 
environmental management 
and engineering practices 
that weave natural features or 
processes into the built 
environment to promote 
adaptation and resilience.”

FEMA

https://ewn.erdc.dren.mil/ NOAA Administrative Order (NAO) 
216-117: National Habitat Policy

https://www.fema.gov/emergency-ma
nagers/risk-management/nature-bas
ed-solutions 



A RANGE OF SHORELINE TYPES FROM 
NATURAL TO HARDENED



To what extent can nature be 
used to help build flood 

protection in the region? 
(Extent that nature can help 

build protection)



What types of nature-based 
solutions are feasible for our 

community? 



How might natural & 
nature-based features be 
integrated into the HATS 

proposals?



ENHANCE EXISTING MEASURES

Enhance the hard 
shore-based measures, 
storm barriers, and risk 
reduction features with 
habitat/ecosystem 
enhancing features

+ Create habitat & Support 
biodiversity

+ Help offset environmental 
impacts hard structures

+ Restore/provide a range of 
ecosystem functions



ECOLOGICALLY ENHANCED BULKHEADS

Central Seawall Project, Seattle



1 Huron Street, Brooklyn 
photo:  Scape

ECOLOGICALLY ENHANCED REVETMENTS

Photo: SCAPE



ECOLOGICALLY ENHANCED BREAKWATERS 

Living Breakwaters (NY GOSR)photos: SCAPE + COWI



FiDi & Seaport Climate Resilience Master Plan (NYC EDC)



LAYER NATURAL AND NATURE-BASED FEATURES

Layer nature-based 
strategies (e.g. living 
shorelines) and natural 
systems restoration (e.g. 
saltmarsh, eelgrass)

+ Create habitat & Support 
biodiversity

+ Help offset environmental 
impacts hard structures

+ Restore/provide a range of 
ecosystem functions

+ Reduce erosion and wave 
impacts

+ Help preserve existing 
natural shorelines

+ Can help reduce the height 
and cost of shore-based 
structures



Overview of the Final Design

BREAKWATER A

BREAKWATER C

BREAKWATER D

BREAKWATER E

BREAKWATER F

BREAKWATER G

BREAKWATER H

BREAKWATER B

LIVING SHORELINES + SHORE-BASED MEASURES

SCAPE 2023 WAGGONNER & BALL  2021

In constructionIn construction

Ohio Creek Neighborhood Resilience Project (City of Norfolk, VA)



Overview of the Final Design

BREAKWATER D

BREAKWATER E

BREAKWATER F

BREAKWATER G

BREAKWATER H

LIVING BREAKWATERS + SHORE-BASED MEASURES

WEEKS MARINE 2022 WAGGONNER & BALL  2021

In construction Living Breakwaters (NYS GOSR)
SCAPE Team for NYS GOSR



Overview of the Final Design

SCAPE Team for NYS GOSR

Living Breakwaters, Staten Island









Jamaica Bay Living Shoreline Project , Queens

LIVING SHORELINE 

SOURCE: NYC Water



LIVING SHORELINE 

Brooklyn Bridge Park, Brookly
SOURCE: Brooklyn Bridge Park Conservancy



CONSTRUCTED WETLANDS

Hunters Point South Park, Queens



[NARROW, URBAN] LIVING SHORELINE

Harlem River Park, Manhattan

James Corner Field Operations, courtesy of the Hudson River Park Trust

NYC Parks Natural Resources Group



[NARROW, URBAN] LIVING SHORELINE

Ganesvoort Peninsula Park, Manhattan

James Corner Field Operations, courtesy of the Hudson River Park Trust



SCAPE + Woods Hole Group + Tetratech  for City of Boston

Climate Ready Dorchester, Boston, MA



SCAPE + Woods Hole Group + Tetratech  for City of Boston

Climate Ready Dorchester, Boston, MA



REVIVE ECOSYSTEM-SCALE SYSTEMS

Revive estuary-scale 
nature-based systems 

+ Create habitat & Support 
biodiversity

+ Help preserve or restore 
natural shoreline and 
nearshore habitats, and 
ecosystem functions

+ Reduce erosion and wave 
impacts

+ In the right location and at 
the right scale can reduce 
surge heights/extents

+ Can help reduce the height 
and cost of shore-based 
structures



USACE Philadelphia District

Dredging + Marsh Restoration, Stone Harbor, NJ

USACE New York District

Jamaica Bay Marsh Island Restoration, Queens + Brooklyn, NY







Emphasis on Natural & Nature-based solutions: 
Wetland preservation and restoration reduce flood risk. 





PRESERVE & RESTORE NATURAL FEATURES

Preserve the healthy 
ecosystems we do have 
and restore ecosystems.

+ Sustain or improve habitats 
& biodiversity

+ Help preserve or restore 
natural shoreline and 
nearshore habitats, and 
ecosystem functions

+ Protect against erosion and 
wave impacts

+ May also keep surge 
heights/extents

+ Can help reduce the height 
and cost of shore-based 
structures



WETLAND MANAGEMENT FRAMEWORK FOR NYC

https://naturalareasnyc.org/wetlands
NYC Parks NRG + Natural Areas Conservancy



Hudson Raritan Estuary 
Comprehensive Restoration 
Plan (2016) 

• The Plan identified substantial coastal and 
freshwater wetland restoration opportunities 
within the HRE study area. Restoration 
opportunities were based on land elevation, 
bathymetry, and fetch distance as well as land use 
constraints in the estuary

• A. Meadowlands, Hackensack and Passaic Rivers 
(east of Kearny and along Berrys Creek)

• B. Islands of the Arthur Kill, Staten Island (Old Place 
Creek, Saw Mill Creek and branches of the Fresh 
Kills) and NJ side of Arthur Kill (Piles Creek and the 
Rahway River)

• C. Jamaica Bay (including Bayswater State Park, 
Fresh Creek, Brant Point, Dubos Point, Dead Horse 
Bay, and Hawtree Basin)

• D. Raritan River and its main tributary, the South 
River

https://www.hudsonriver.org/article/hrecrp

https://www.hudsonriver.org/estuary-program USACE + PANYNJ + Partners



Resilient New Jersey -

Raritan River and Bay Communities

https://resilientnewjersey.com/action-plan/



How do will gate closures and 
hardened shorelines impact 

erosion?



A typical coastal shoreline (beach, non-hardened)



A typical coastal shoreline (beach, non-hardened)



EROSION: LONGSHORE TRANSPORT



EROSION: Longshore transport effects with hardened structures





EROSION: CROSS SHORE TRANSPORT



EROSION: CROSS SHORE TRANSPORT



Modified from Tait and Griggs, 1990

EROSION: Cross shore effects with hardened structures



©Brooks/Cole - Thomson

PROBLEM OF TRADITIONAL SOLUTIONS





Where/How can I learn more?
Federal, State and Local 

Guidance on Nature-Based 
Solutions for Coastal 

Resilience



US Army Corps of Engineers
Engineering with Nature (EWN) 
Initiative

• “Engineering With Nature is the intentional 
alignment of natural and engineering 
processes to efficiently and sustainably deliver 
economic, environmental, and social benefits 
through collaboration.”

• Uses science-based collaboration to organize 
and focus interests, stakeholders, and 
partners and produce more broadly acceptable 
projects

• use natural processes to minimize the 
environmental footprint of projects, enhance 
the quality of project benefits, and reduce 
demands on limited resources

https://ewn.erdc.dren.mil/



NJ DEP 
Living Shorelines

Add NJDEP resource - 
living shorelines page?
Add link

• As defined in New Jersey’s Coastal Zone 
Management Rules, a living shoreline is “a shoreline 
management practice that addresses the loss of 
vegetated shorelines, beaches, and habitat in the 
littoral zone by providing for the protection, 
restoration or enhancement of these habitats.”

• There are three types of living shorelines: natural, 
hybrid, and structural

– Natural living shorelines include natural 
vegetation, submerged aquatic vegetation, 
fill, and biodegradable organic materials. 

– Hybrid living shorelines incorporate natural 
vegetation, submerged aquatic vegetation, 
fill, biodegradable organic materials, and 
low-profile rock structures such as 
segmented sills, stone containment, and 
living breakwaters seeded with native 
shellfish. 

– Structural living shorelines include, but are 
not limited to, revetments, break-waters, and 
groins.

https://www.nj.gov/dep/opi/living-shor
elines.html



NYS DEC

https://www.dec.ny.gov/docs/administratio
n_pdf/crranaturalmeasuresgndc.pdf

Using Natural Measures to Reduce the 
Risk of Flooding and Erosion

• Provides an overview of natural resilience 
measures and how they can reduce risk of flooding 
and erosion. Natural resilience measures are actions 
to conserve, restore or mimic natural landforms and 
processes that reduce risk from flooding and erosion.

• The Community Risk and Resiliency Act (CRRA) 
requires state agencies and applicants to consider 
future physical climate risks, including storm surge, 
sea-level rise and flooding and extreme weather 
events in certain permitting, funding and regulatory 
actions.

https://www.dec.ny.gov/docs/administration_pdf/crranaturalmeasuresgndc.pdf
https://www.dec.ny.gov/docs/administration_pdf/crranaturalmeasuresgndc.pdf


NYC Parks NRG
NYC Wetlands Management Framework

https://naturalareasnyc.org/
media/pages/wetlands/cf00
7d5e6f-1621282492/nac_wm
f_final_20200317-singles-1-
1.pdf

https://naturalareasnyc.org/wetlands

• Provides a 30-year roadmap for the preservation, 
restoration, and management of all wetlands and 
streams in New York City with particular focus on 
those under the care of NYC Parks.

• Identifies a variety of actions and dozens of potential 
projects that would increase the footprint of 
wetlands in New York City, and bring 7,000 acres of 
wetlands and surrounding area into active 
management.


