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• The Bay and shoreline are heterogeneous and dynamic

• There is no one-size-fits-all approach for SLR adaptation

• Natural infrastructure (such as beaches and wetlands), in 
conjunction with levees, can lessen flood risk 

• Natural infrastructure provides other benefits, such as 
habitat, recreation, carbon sequestration, aesthetics

In an urbanized estuary...





A science-based framework is essential to 
identify effective adaptation strategies....

...that are appropriate for their particular settings 
and that take advantage of natural processes.
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Addressing this 

• Dividing up the Bay into manageable 
units that respond to the physical 
and ecological processes 

• Mapping suitability for  
nature-based adaptation measures 

• Integrating across the land-water 
divide, and connecting bayside 
measures with landside measures
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STEP 1

Plan using 
nature’s 
boundaries 
(instead of traditional 
boundaries)

STEP 2

Identify 
adaptation 
measures that 
could work well 
in a given place 
(and use nature as much 
as you can)

STEP 3

Use when 
bringing 
stakeholders 
together to 
envision a 
resilient future 



Physical processes that govern 
the shoreline happen at the 
Bay scale. 

Too large and complex for 
individual projects. 

Courtesy of Google Earth



Traditional 

● 9 counties

● 101 cities

● Multiple special districts

● Regulatory jurisdictions

● Frontline communities in 
low-lying areas

jurisdictions



Sea level rise
will not stop at 
city boundaries.
 



What is a 
useful scale?

Operational Landscape Units 
Areas with shared geophysical and land 
use characteristics suited for a particular 
suite of nature-based measures

● Bigger than a project
● Bigger than a City
● Smaller than a County 



Geomorphic Unit 

Headlands & small valleys1

Alluvial fans & plains2

Wide alluvial valleys3

Types



       Housing density         Job density
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7.12 ft NAVD - King Tide, 2019
Crab Cove Alameda
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Regulatory, financial, policy tools
• Zoning and overlay zones

• Setbacks, buffers, and clustering

• Building codes and building retrofits

• Rebuilding and redevelopment 
restrictions

• Conservation easements

• Tax incentives and special assessments

• Geologic Hazard Abatement District

• Transfer of Development Rights

• Buyouts

Adaptation measures
Nature-based measures 
• Nearshore reefs

• Submerged aquatic vegetation     
(eelgrass)

• Beaches (sand, cobble, shell)

• Tidal marshes

• Polder management

• Ecotone levees

• Migration space preparation

• Creek-to-bayland reconnections 

• Green stormwater infrastructure



Submerged 
vegetation 
restoration

Nearshore 
reefs

Submerged 
aquatic 
vegetation 
(eelgrass)

Beaches

Polder 
management

Tidal 
marshes

Ecotone 
levees

Migration 
space 
preparation



Suitability
of nature-based
measures
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Open space

Suburban edge

Urban neighborhoods

Office parks and commercial

Secondary job centers

Dense mixed use



Flood-proofing buildings 
and retrofits
Elevating roadways 
Perimeter Protection

Beaches
Eel grass
Oysters
Polder management



Acquiring migration 
space
Easements, buyouts in 
open/ protected areas
Elevating roadways

Polder management
Marsh Restoration
Migration Space
Creek connections



Adaptation pathways
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• As a toolkit to bring together stakeholders 
around a given shoreline unit 

• A resource to assist environmental review 
and permitting 

• Guidance for developers and project 
applicants

• Local, regional planners, and communities 
creating adaptation plans and policies

How can this be used?



February 21, 2017

                                     Contact:          julieb@sfei.org    
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           For more info:       adaptationatlas.sfei.org
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