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San Francisco Estuary Institute (SFEI)

● Formed in 1986 out of need to monitor water quality in SF Bay
● Provide scientific support and tools for decision-making and 

communication through collaborative efforts
● Perform independent scientific assessments to improve the 

health of the waters, wetlands, wildlife and landscape 
● San Francisco Bay, California Delta, Southern California
● ~ 60 scientists and growing
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SFEI: Clients and Partners
● Federal agencies (EPA, Army Corp of Engineers, National Marine Fisheries Service)
● State & regional regulators (MTC, San Francisco Bay Regional Water Quality Control 

Board,  CA Dept. of Fish and Wildlife)
● Cities and Counties (Palo Alto, Corte Madera, Hayward, Marin, San Mateo)
● Land use and resource agencies (Santa Clara Valley Water District, Zone 7, Santa Clara 

Valley Open Space Authority, Peninsula Open Space Trust, etc.)
● Business & NGO leaders (Google Ecology Program, San Francisco Estuary Partnership)



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.

CC BY 2.0



Sea-Level Rise

Courtesy of Google Earth

• Sea level in the Bay Area has risen over 0.6 
feet in the last 100 years. 

• Projection of sea level rise up to 2 feet by 
2050 , and between 5 and 7 feet by 2100 . 

• Extremely high sea level rise by 2100 (as 
high as 10 feet) is plausible but with very 
low probability. 

• At least 6 feet of sea level rise is 
inevitable over the next several centuries. 



BCDC Flood Explorer



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

challenge by:

Courtesy of Google Earth



Adaptation Atlas



Nature’s 
Boundaries
Operational Landscape Units 
Areas with shared geophysical and land 
use characteristics suited for a particular 
suite of measures

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



Hard Measures

Nature-Based Measures



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



Peter Baye

Wave barriers: beaches

Courtesy of The Bay Institute

Coastal 
storm-surge 
barriers: 
tidal marsh & 
horizontal 
levee



Combining measures : levee, marsh, and beach

Peter Baye



• As a toolkit to bring together stakeholders
around a given shoreline unit (BCDC)

• A resource to assist environmental review 
and permitting (BCDC, RB2)

• Guidance for developers and project 
applicants

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

How can this be used?



Today



2030?



Adaptation pathways



Thank you
Jeremy Lowe

JeremyL@sfei.org
San Francisco Estuary Institute
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