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Engineering With Nature®

…the intentional alignment of natural and engineering processes 

to efficiently and sustainably deliver economic, environmental and 

social benefits through collaboration.  

Key Elements:

 Science and engineering that 
produces operational efficiencies 

 Using natural process to 
maximum benefit

 Broaden and extend the benefits 
provided by projects

 Science-based collaborative 
processes to organize and focus 
interests, stakeholders, and 
partners

www.engineeringwithnature.org
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The EWN® Approach: Innovation in Practice
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Policy Directives and Supports
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 EO 14072, Sec. 4. Deploying Nature-
Based Solutions to Tackle Climate 
Change and Enhance Resilience: 
 “To further amplify the power of nature, 

including its ability to absorb climate pollution 
and increase resilience in all communities, 
today’s Executive Order calls for the 
following:”

1. Report on Nature-Based Solutions

2. Guidance on Valuing Nature

3. First U.S. National Nature 
Assessment 

Nature-Based Solutions: A White House Priority
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EWN Research & Development
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 EWN Atlas Volume 1 and 2

 Engineering Guidance for Natural and Nature-Based Features – International Guidelines!

 Remote sensing research for EWN Design and Application 

 Incorporating  EWN into Existing Infrastructure

 Synthesizing Beneficial Use of Dredge Material (BUDM) Efforts Undertaken by USACE into EWN 
ProMap

 Maximizing the Long-Term Function of Coastal Islands Derived from EWN Efforts

 Characterizing Engineering Performance of NNBF Combined with Conventional Measures

 Wave Attenuation of Coastal Mangroves During Extreme Water Levels at Near Prototype Scale 

 EWN CSTORM Modeling Toolkit 

 Implementing Sustainable Dredged Sediment Management Practices for Supporting Coastal 
Wetlands

 Coastal Carbon Capture via Beach Nourishment: Pilot Deployment of Olivine Sands as a Tool for 
Mitigating Climate Change

 Quantifying Engineering With Nature® (EWN®) Benefits Associated with Large-Scale Levee Setback 

Projects

 Quantifying the Efficacy of Floating Vegetated Canopies for Shoreline Protection

 Computational Modeling of Manmade Oyster Reefs: Life-cycle, Wave Attenuation, Performance, and 
Reliability

 Engineering With Nature® (EWN®) Jekyll Island “Sand Motor”

 Guidance for Modeling EWN® Watershed Management Methods using GSSHA

 Remote Sensing of Back-Bay Establishment Following Sediment Nourishment

 Comprehensive Benefits Evaluation for Nature-Based Solutions

 Identification of Opportunities for Beneficial Use of Dredged Material Within Atlantic Intracoastal 
Waterway

 And more…

Example EWN® R&D Projects:

www.engineeringwithnature.org



US Army Corps of Engineers  • Engineer Research and Development Center

UNCLASSIFIED

UNCLASSIFIED

11

Engagement, Partnering
and Teaming 
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Communications
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Communicating Nature-Based Solutions

www.engineeringwithnature.org
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https://ewn.erdc.dren.mil/?p=3586

https://ewn.erdc.dren.mil/?p=3586
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EWN Podcast 
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Example Effort at 
Military Installations 
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Great Lakes Playbook 
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There are 4,530 miles of U.S. coastline for the five Great Lakes, 

more than double the coastline along the U.S. Atlantic Ocean, and more 

than three times the coastline on the U.S. West Coast,

further underlining the need for Great Lakes specific NNBF guidance. 

NNBF integrates naturally with the concept of 

Multiple Lines of Defense (MLD), whereby multiple strategies 

are used to erect a system of comprehensive, resilient, and

sustainable coastal risk solutions. 

Background
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GL Handbook Need

• Current understanding of NNBF and MLD coastal resiliency measures is 
mostly limited to ocean coast, resulting in lack of confidence on the 
applicability and cost-benefit of these measures in the Great Lakes. 

• Engagements and discussions with Great Lakes Communities revealed 
the need for NNBF guidance specific to the Great Lakes. 

• Without greater understanding and guidance, a paradigm shift from 
traditional flood risk management (FRM) practices to NNBF will not 
occur. 

• USACE also needs this guidance to confidently consider these types of 
measure as part of the Great Lakes Coastal Resiliency Study (GLCRS) 
and related spin-off studies. 
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Project Objectives 

• Develop a Great Lakes specific guide (“playbook”) to Natural and Nature 
Based Features (NNBF) and Multiple Lines of Defense (MLD) to improve 
future coastal resiliency. 

• The guide will significantly advance the understanding of NNBF and MLD 
emerging technologies as applied to the entire Great Lakes region. 

• The guide will provide additional needed confidence to federal, state, and local 
government agencies to plan, design, and implement  sustainable, adaptable 
and cost-effective NNBF measures, either instead of, or in addition to, 

traditional structural and non-structural flood risk management (FRM) 

practices.  
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Approach

• Work with partners to identify existing NNBF and MLD projects 
within the Great Lakes region and performance / cost under range 
of conditions. 

• Utilize Engineering with Nature (EWN) principles to develop new 
conceptual designs specific to the Great Lakes that achieve greater 
resiliency / adaptability than conventional designs. 

• Estimate adaptive capacity, failure tipping points and planning-level 
cost/benefit performance outputs of conceptual designs under 
range of current conditions and future climate scenarios.
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Engineering With Nature®

Questions?

www.engineeringwithnature.org
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jeffrey.k.king@usace.army.mil

burton.suedel@usace.army.mil

mailto:jeffrey.k.king@usace.army.mil
mailto:Burton.s.suedel@usace.army.mil
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