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Importance of Vegetation

• Riparian Zone: “The Green Ribbon of Life”

Source:  https://slco.org/watershed/streams-101/the-riparian-zone/

• Areas bordering streams, rivers, and lakes 
(lacustrine fringe) 

• Where aquatic and terrestrial environments 
converge

• Increased plant and wildlife diversity 

• Linear nature of many riparian areas provides 
distinct travel corridors in otherwise 
fragmented landscapes





Vegetation Importance to Aquatic Systems

• Vegetation in fluvial/floodplain ecosystems are 
the beginning of nutrient cycling

• Organic matter as food/energy source

• Filter nonpoint source pollution

• Downed dead wood provides structural 
complexity

• Importance to the water cycle/hydrological 
processes



• Ecosystem Services of Riparian Vegetation

• Filtration of pollutants and chemical 
conditions of freshwaters

• Carbon sequestration

• Erosion control

• Flow regulation

• Pollination and seed dispersal

• Pest control

• Regulation of microclimate

• Fire effects mitigation

• Cultural services/value

• Recreation

• Aesthetics

Vegetation Importance to Terrestrial Systems



From Tolkkinen et al. (2020)





Case Study—Niagara Falls Storage Site, New York

• Phytomanagement of soil and groundwater

• Storage area for radioactive residues and uranium (U) ore 
processing

• Test plots established to examine growth performance along a 
U-impacted sanitary sewer line

• No significant uptake or translocation into aboveground 
biomass

• Favorable species for contaminant stabilization via subsurface 
dewatering.



Case Study—Lower Mississippi River Alluvial Valley
Restoring Bottomland Hardwood Forests

• Restoration area >12,000 hectares 

• Stand ages range from 5-26 years

• Wetland functional assessments across a restoration 
chronosequence

• Rapid metrics derived to evaluate restoration success at varying 
stages of forest succession





Case Study—Atchafalaya River, Louisiana
Multifactor Ecosystem Assessment of Wetlands

• Included evaluations of:

• Geomorphic evolution

• Ecosystem classification 
and distribution

• Floral communities

• Avian communities

• Aquatic invertebrates

• Soils and 
biogeochemical activity

• Hydrodynamics and 
sediment transport



Case Study—Atchafalaya River, Louisiana

Multifactor Ecosystem Assessment of Wetlands

• Strategic placement of dredged material in areas that mimic natural processes

• Created a 35-ha island supported by dredged material

• Wetlands created provide nutrient cycling functions, including nitrogen removal, to 
improve water quality

• Important habitat for migratory waterfowl and forest songbirds, including nesting sites

• Enhanced invertebrate communities that sustain recreational and commercial fisheries, 
including shrimp.



Case Study—Historical Dredged Material Projects

• Evaluated long-term benefits of innovative dredged 
material management
• Revisited 6 historic habitat improvement projects

• Documented long term trajectory of these projects

• Compared project outcomes with natural (reference) conditions

• Determined level of success in accordance with EWN initiatives



Case Study—Historical Dredged Material Projects

Cat Point reference site

Apalachicola, Florida

Point Mouillee CDF study site

Estral Beach, Michigan

Buttermilk Sound study site

Brunswick, Georgia
Nott Island study site

Old Lyme, Connecticut





Case Study—Historical Dredged Material Projects
• Evaluated long-term benefits of innovative dredged material management

• Improved our understanding of ecological functional trajectories associated with long-term 
beneficial use project outcomes

• Identified positive engineering outcomes derived from implementation of the dredged 
material beneficial use projects

• These study sites have persisted with little to no intervention for more than 4 decades and 
provide an array of ecological functions and engineering benefits highlighting the EWN 
initiative—an intentional alignment of natural and engineering processes to efficiently and 
sustainably deliver economic, environmental, and social benefits through collaborative 
processes.





THANK YOU!

Christopher Haring , PhD, P.G., CFM

Christopher.P.Haring@usace.army.mil

Nathan Beane, PhD 

Nathan.R.Beane@usace.army.mil



Questions?

Download

• Executive Summary (70 pages)

• International Guidelines on NNBF for Flood 
Risk Management (1,000 pages) 

EngineeringWithNature.org


	Slide Number 1
	The Role of Vegetation to Maximize EWN® Success
	Importance of Vegetation
	Slide Number 4
	Vegetation Importance to Aquatic Systems
	Vegetation Importance to Terrestrial Systems
	Slide Number 7
	Slide Number 8
	Case Study—Niagara Falls Storage Site, New York
	Case Study—Lower Mississippi River Alluvial Valley
	Slide Number 11
	Case Study—Atchafalaya River, Louisiana
	Case Study—Atchafalaya River, Louisiana
	Case Study—Historical Dredged Material Projects
	Case Study—Historical Dredged Material Projects
	Slide Number 16
	Case Study—Historical Dredged Material Projects
	Slide Number 18
	Slide Number 19
	Questions?

