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Hard Infrastructure

Nature-Based Infrastructure







Upland

Wetland-Upland Transition

Horizontal Levee

Peter Baye



Horizontal Levee Concept - 3 Legged Stool
• Habitat

• Refugia for special status species by restoring transitional ecotone 
• Restoration of wetland-upland transitional habitiat.

• Sea Level Rise Adaptation
• Freshwater & brackish plants can build organic soils
• Transgression space for wetlands to move upslope 

• Wastewater polishing
• Subsurface treatment removes 90% of nitrate, 87% of phosphate, 99% of indicator viruses, and significant removal 

of pharmaceuticals discharged to the Bay.

Source: ESA





Hybrids





Questions to Ask
1. What is the problem?

• What is the hazard, what is at risk and how valuable is it?

2. Where do marshes, beaches, reefs, etc make sense?

• What is appropriate to the natural setting? What is the elevation?

• How much space do you have? What is in front, behind and to the 
sides?

3. How effective, how expensive, and how long will it last?

• How do you prioritize the use of resources?

• How do natural features combine with traditional levee approaches?



● Create spatial framework to 
guide nature-based adaptation 
strategies for sea-level rise 

● Mapping suitability for  nature-
based adaptation measures 

● Pairing problems with 
adaptation measures in 
appropriate places

What is appropriate 
where?



Adaptation Atlas







Thank you
Jeremy Lowe

JeremyL@sfei.org
San Francisco Estuary Institute


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Horizontal Levee Concept - 3 Legged Stool
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	What is appropriate where?
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

