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American
Migration

https://education.nationalgeographic.org/resource/bering-land-bridge/
https://education.nationalgeographic.org/resource/bering-land-bridge/
https://education.nationalgeographic.org/resource/bering-land-bridge/
https://education.nationalgeographic.org/resource/bering-land-bridge/




1750

https://ambermanfree.com/portfolio/sf-cultural-landscape-1772-1846/
https://ambermanfree.com/portfolio/sf-cultural-landscape-1772-1846/
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San Francisco Estuary Institute

• Clean Water  

• Resilient Landscapes

• Environmental Informatics

• Science Communications

http://sfei.org/cw
http://sfei.org/rl
http://sfei.org/ei




S.F. Bay Water Quality

http://sfei.org/rmp
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Nutrients & Algal Blooms
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Sea Level Rise 



SFEI Reports

Report PDFReport PDF

https://www.sfei.org/projects/sediment-survival
https://adaptationatlas.sfei.org/
https://www.sfei.org/documents/adaptationatlas
https://www.sfei.org/documents/sediment-for-survival


San Jose Mercury News

Needed Sediment:    477M Cubic Yards

https://www.mercurynews.com/2021/04/13/san-francisco-bay-protection-from-future-disasters-is-being-thrown-away-scientists-say/




Natekaufman@berkeley.edu
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S.F. Bay Shoreline
Adaptation Atlas
Nature-based science for 
climate adaptation

Report PDF

https://adaptationatlas.sfei.org/
https://adaptationatlas.sfei.org/
https://www.sfei.org/documents/adaptationatlas


Bay Area

● 9 counties

● 101 cities

● Multiple special districts

● Regulatory jurisdictions

● Frontline communities in 
low-lying areas

Jurisdictions



Operational Landscape Units 

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

Nature’s Boundaries

https://sfei.maps.arcgis.com/apps/Cascade/index.html?appid=387068afa25246a596f62e1fa4be3da1




Selected 
infrastructure

• Ports

• Landfills

• Airports

• Pipelines

• Wastewater plants



Migration space

Protected 
Unprotected



Regulatory & policy

• Zoning 

• Setbacks, buffers, 

• Building codes 

• Rebuilding restrictions

• Conservation easements

• Tax incentives 

• Geologic Hazard Districts

• Buyouts

Adaptation measures
Nature-based

• Nearshore reefs

• Beaches 

• Tidal marshes

• Ecotone levees

• Migration space preparation

• Creek-to-bayland reconnections 

• Green stormwater infrastructure



Suitability
of nature-based
measures



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

Polder 
management
Marsh Restoration
Migration Space
Creek connections
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•  Sea Level Rise

• Groundwater

•  Lowland Flooding

Triple Challenge



Hwy 37  Novato to Vallejo



Hwy 37

Nature-based 
Solutions…

…Integrated         
vs.
Mitigation

https://www.sfei.org/projects/sonoma-creek-baylands-strategy


The “$110 Billion” 
Report

Sea Level Rise Adaptation 
Funding and Investment 
Framework

Report PDF

https://mtc.ca.gov/digital-library/5024464-sea-level-rise-adaptation-funding-and-investment-framework-final-report
https://mtc.ca.gov/digital-library/5024464-sea-level-rise-adaptation-funding-and-investment-framework-final-report
https://mtc.ca.gov/digital-library/5024464-sea-level-rise-adaptation-funding-and-investment-framework-final-report
https://mtc.ca.gov/digital-library/5024464-sea-level-rise-adaptation-funding-and-investment-framework-final-report


● The Inventory Map: What & Where 

● The Technical Report: Assumptions & Methods
            

       

Assets at Risk

$236 Billion

Adaptation Needs
by 2050

$110 Billion

• $52B: Planned Projects

• $54B: Estimated Projects

• $3B: Sediment Needs

• $85B:  Parcels

• $151B:  Roadways

https://mtc.maps.arcgis.com/apps/webappviewer/index.html?id=4cfbec7006d542a5913a46ec15d7cd24
https://mtc.ca.gov/sites/default/files/documents/2023-07/SLR_Framework_Technical_Methodology_Report_0.pdf
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mailto:Natekaufman@berkeley.edu




Adaptation 
Planning



ARCCA 

Alliance of Regional 
Collaboratives for 
Climate Adaptation

https://arccacalifornia.org/


Funding Sources

BayCAN Funding Tracker

         Grant Program                Organization           Category                     Description

https://www.baycanadapt.org/fundingtracker
https://www.baycanadapt.org/fundingtracker
https://www.baycanadapt.org/fundingtracker


Funding -  Additional  Resources

• ARCCA -  Alliance of Regional 
Collaboratives for Climate Adaptation 
CA Climate Resilience Grant Program Tracker

             

• San Francisco Bay Joint Venture 
Funding Guide

             
 

• Governor’s Office of Planning and 
Research
ICARP – Integrated CA Adaptation and Resiliency Program Grants

https://arccacalifornia.org/grant-tracker/
https://sfbayjv.org/funding/
https://opr.ca.gov/climate/icarp/grants/


Pajaro
79% Yes Vote 
For $1.2M/Yr. 

To Leverage $400M in
State & Federal Funds

Santa Cruz Sentinel
6-9-22

https://www.santacruzsentinel.com/2022/06/09/voters-approve-levee-assessment-for-south-santa-cruz-county/


Stockton*
58% Yes Vote for a 
$14 Million Tax

*Property Owners Vote

News Release
6-21-23

To leverage a 
 $1.2 Billion Project

https://www.sjgov.org/press-releases/press-release-detail/2023/06/21/stockton-property-owners-levee-improvements
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natekauffman@berkeley.edu 



San Francisco Estuary Institute
www.sfei.org

warnerc@sfei.org
510-375-2141

Photo: Shira Bezalel

http://www.sfei.org/
mailto:warnerc@sfei.org


https://www.sfei.org/projects/sediment-survival
https://adaptationatlas.sfei.org/


Purchase printed SFEI reports via Amazon

https://www.amazon.com/s?k=san+francisco+estuary+institute&crid=3504XL0BNJ4F3&sprefix=san+francisco+estuary+institute%2Caps%2C142&ref=nb_sb_noss_1

