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What is “Natural Infrastructure (NI)?”

Natural systems that 
provide essential services 
and benefits to society
• Clean air and water
• Food
• Natural resources
• Fish and wildlife habitat
• Recreational opportunities…

• Protection against natural 
hazards (i.e., “natural defenses”)



Hazards Addressed

Inland flooding
• Development, heavier rainfall

Coastal hazards
• Stronger storms, sea-level rise

Extreme heat and drought
• Interrelated risks

Wildfires
• Historical management, WUI, 

climate change



Growing Interest in Alternatives to 
Conventional Approaches

Conventional “gray” 
infrastructure
• Costly, aging, increasingly 

unreliable

Healthy natural 
systems
• Cost-effective

• Adaptive to disturbances

• Provide numerous co-
benefits



Measuring Effectiveness of NI

Indices and models
• Measure performance of 

living shoreline designs 
under various scenarios 
for sea-level rise

Field-based 
experiments
• Assessing effects of various 

marsh restoration 
techniques on erosion



Measuring Effectiveness of NI

Empirical evidence
• Assessing and valuing comparative 

damage reduction after storms

• Long-term monitoring



Natural Defenses for 
Floods

Floodplain and 
watershed restoration
• Levee setbacks, dam 

removal
• Wetland and forest 

restoration



Natural Defenses for 
Floods

Protecting floodplains from 
development
• Open space acquisition, voluntary buyouts



Natural Defenses for 
Coastal Hazards

Coastal habitat restoration
• Coastal wetlands, mangroves



Natural Defenses for 
Coastal Hazards

Living shorelines
• Vegetation only, combined 

vegetation and structural



2011 (Pre-Irene) 2011 (Post-Irene)

Smith et al. (2017)

Living Shoreline vs. Bulkhead in North Carolina



Natural Defenses for 
Coastal Hazards

Protecting coastal areas 
from development
• Open space protection, 

voluntary buyouts



Natural Defenses for 
Extreme Heat and Drought

Watershed protection and 
restoration
• Riparian areas, headwater streams, 

beaver restoration



Thank You!

Contact information:
glick@nwf.org

ritterj@nwf.org

Our report is available at:
https://www.nwf.org/protective-value-of-nature
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