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

- Clean Water

«Resilient Landscapes

« Environmental Informatics

- Science Communications

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






http://sfei.org/rmp

Nutrients & Algal Blooms



It Bl o &,

PR RIS N TR L SR R
> : \ _' & .‘t— )
' IN < :,
(,. .~I ; ‘
B 3 )

evel Rise




SFEI Reports

SEDIMENT FOR SURVIVAL.

A Strategy for the Resilience of Bay Wetlands
in the Lower San Francisco Estuary

Report PDF

SAN FRANCISCO BAY SHORELINE

Adaptation Atlas

Working with Nature to Plan for Sea Level Rise
Using Operational Landscape Units

\ k : SFE San Francisco
; \ \ 23 ‘ & | Estuary Institute
PR $:SPUR

Report 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

SEDIMENT FOR SURVIVAL:

Needed Sediment: 477M Cubic Yards T " e

VOLUME OF SEDIMENT =~ |
NEEDED FOR TIDAL WETLANDS = Amount of sediment that can he

supplied by nature and current
AND MUDFLATS BY 2100 management approaches

e \%n
The sediment need that could be met by T

changing management practices to access P \ San Jose Mercury News
more in-bay and watershed sediment p



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

VOLUME

COMPARISON

SAN FRANCISCO
ESTUARY INSTITUTE

AMOUNT OF SEDIMENT NEEDED

HEIGHT 1,089 feet
RADIUS 3,036 feet

voune 477,000,000 52

Photograph by Shira Bezalel (SFEI)

Salesforce Tower
(1,070%) lTransamenca

Golden Gate Bridge
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SALESFORCE TOWER (San Francisco)
HEIGHT 1,070 feet
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mailto:Natekaufman@berkeley.edu

S.F. Bay Shoreline
Adaptation Atlas

Nature-based science for

N FRANCISCO BAY SHORELINE

climate adaptation 8
Adaptation Atlas

th Nature to Plan for Sea Level Rise
Using Operational Landscape Units

Working wi

Report PDF



https://adaptationatlas.sfei.org/
https://adaptationatlas.sfei.org/
https://www.sfei.org/documents/adaptationatlas
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Nature’s Boundaries

Operational Landscape Units

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

East Bay Operational Landscape Units
Crescent
OLUs are shown over the areas expected to be

flooded during a 100-year storm event under
different sea level rise scenarios, as determined
by the USGS Coastal Storm Modeling System
(CoSMos 2.0; Barnard et al. 2014).
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Adaptation measures

Nature-based Regulatory & policy
Nearshore reefs - Zoning
Beaches - Setbacks, buffers,

Tidal marshes Sl sl

Rebuilding restrictions
Ecotone levees

Conservation easements
Migration space preparation
Tax incentives

Creek-to-bayland reconnections : -~
Geologic Hazard Districts

Green stormwater infrastructure
Buyouts
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o NATURE-BASED ADAPTATION OPPORTUNITIES MAP.
Napa-Sonoma

Legend

CONDITIONS SUITABLE FOR*: AT

I Tidal marsh _— are:fl;
Polder management I ufat

B Tidal marsh
B8 Development

- Ecotone levee

[ Migration space preparation (unprotected)

Migration space preparation (protected
4 e b ) Elevation unknown per USGS 2013

EE0E Newly restored or planned restoration
For a map of current baylands habitats, see page CZ 48

San Pablo Bay

1 mile N is not an adaptation plan. This map only provides
ormauon on the suitability of nature-based measures according to
W the methods detailed in this report. Additional study, planning; and

engineering will be required to further refine these opportunities.

130 oLuATLAS

o NAPA - SONOMA

Nature-based Adaptation Measures

In the Napa-Sonoma OLU there has be

L restoatio in ar such as the Napa-Sonoma Salt Ponds
|d ) the Napa River. There are considerable
> ge connected patches of tidal marsh in the

-scale

1 significant landscap

0 )

opportuntties

remaining dik ):-yh nds closer to Sonoma Creek. Ro nd rail corridors
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o protect them from flooding, their creek cros
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iTTlCl‘éékw Gdhh ections

realigning the shoreline may be more feasible. Significant opportunities
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ne majority of

ng these areas will be
a e»t"mo tidal

hected from undeveloped

exist to improve the delivery of freshwater, nutrients, and sediment from

Sonoma Creek and the Napa River to build better elevation capital closer

to upland in these subsided ba

ds, and to reduce flooding i
There are also opportunities fo i
Creek and Tolay Creek if Highw

embankment and pilings

mbination of

Ecotone levee creatior L in this

OLU due to limited presence of development in need of protection, but
ecotone levees could be incorporated into the design of embankments to

raise Highway 37 or the railroads.

Other Adaptation Opportunities

Like Petaluma, the very large Napa-Sonoma OLU—by far the
nq 2 i®con®ricod of 85% rural and open space L
r h . This makes it a good can

{m Jﬁdpml onneasur at

facilitate @ar ', tural uges i

mi 'aréemmm
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mbu: outs ino

sto relocation or volun !!\’[)LJ\/()U S,

'rbtet:téd’m reas

large areas of restoration possible in this OLU.

Elevating roadways

OPERATIONAL LANDSCAPE UNITS: SAN FRANCISCO BAY 3l

Nearshore reefs

Submerged aquatic vegetation
Beaches
Tidal marshes

Polder management

NATURE-BASED

Ecotone levees

( XX X XOLOL®)

Migration space preparation

Limited Some High
Osuitability Q suitability . suitability

Aerial view looking downstream of the Napa
River towards the Napa-Sonoma baylands (Photo by
WineCountry Media, CC BY 2.0)
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Triple Challenge

- Sea Level Rise
e Groundwater

e Lowland Flooding

T

14
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https://www.sfei.org/projects/sonoma-creek-baylands-strategy

The “S110 Billion”
Report

Sea Level Rise Adaptation
Funding and Investment
Framework

Sea Level Rise Adaptation Funding and

Investment Framework Final Report
R e O rt P D F Metropolitan Transportation Commission / Association of Bay Area Governments
and the San Francisco Bay Conservation and Development Commission

July 2023


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

Adaptation Needs
by 2050
$110 Billion

* S$52B: Planned Projects
* S54B: Estimated Projects
* S3B: Sediment Needs

Assets at Risk

$236 Billion

* S85B: Parcels
* S151B: Roadways

« The Inventory Map: What & Where

« The Technical Report: Assumptions & Methods



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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CLIMATE ADAPTATION PLANNING

Adaptation
P I ann i ng FUTURE (regional)

<«— PLANNING
PROCESS

CURRENT (local)
<— PLANNING
PROCESS

10 20 30 40 50 60
GEOGRAPHIC SCALE

(miles)
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ARCCA Ca IS SIERRA

Reso':z‘e“;acrot:setrship A C A M p

Alliance of Regional iy CLIMATE READINESS
- e

Collaboratives for

Climate Adaptation @ BayCAN

BAY AREA CLMATE ADANTATION METWORK

CENTRAL
COAST '\
CLIMATE

COLLABORATIVE

Il North Coast Resource Partnership (NCRP)

Il Sierra Climate Adaptation & Mitigation
Partnership (Sierra CAMP)

B Capital Region Climate Readiness
Collaborative (CRC)

Il Bay Area Climate Adaptation Network (BayCAN)
B Central Coast Climate Collaborative (4C)

Los Angles Regional Collaborative for ( ¥ Climate )

Climate Action and Sustainability (LARC) b Collaborative
B 'niand Southern California Climate Collaborative (ISC3) o '
B San Diego Regional Climate Collaborative (SDRCC)



https://arccacalifornia.org/

Funding Sources

Grant Program

Grant program

Climate Pollution Reduction Implementation
Grants (Phase 2)

Measure AA Grant Rounds

Community Grants

Extreme Heat and Community Resilience
Grant Program

BayCAN Funding Tracker

Organization

Organization W

Environmental Protection Agency (EP.

San Francisco Bay Restoration Author

San Francisco Bay Restoration Author

CA Office of Planning and Research (t

Category

Category

Air Quality
Climate resilience

Climate justice

Coastal resilience
Conservation / restoration

Climate resilience ' Waste

Climate resilience
Coastal resilience

Urban greening  Water

Climate resilience ' Health

BayCAN

BAY AREA CLIMATE ADAPTATION NETWORK

Description

Description

The Climate Pollution Reduction Grants (CPRG) program will
provide grants to states, local governments, tribes, and
territories to develop and implement plans for reducing
greenhouse gas emissions and other harmful air pollution. EPA...

The San Francisco Bay Restoration Authority is a regional
government agency whose purpose is to raise and allocate
funds for the restoration and enjoyment of wetland and wildlife
habitat along the San Francisco Bay shoreline. Funds are raise...

For the Community Grants Program, we are looking for projects
that meet the Measure AA requirements and do the following:

-Support community visioning aimed at developing conceptu...

ICARP’s Extreme Heat and Community Resilience Program
coordinates the state’s comprehensive response to this climate
impact and builds capacity for heat action planning — creating



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

Funding - Additional Resources

e 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 S1.2M/Yr.

To Leverage $S400M 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 fora
S14 Million Tax

To leverage a
$1.2 Billion Project

*Property Owners Vote

News Release
6-21-23



https://www.sjgov.org/press-releases/press-release-detail/2023/06/21/stockton-property-owners-levee-improvements
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San Francisco Estuary Institute @

www.sfei.org

warnerc(@sfei.org
510-375-2141

Photo: Shira Bezalel


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

SAN FRANCISCO BAY SHORELINE
Adaptation Atlas

Working with Nature to Plan for Sea Level Rise
Using Operational Landscape Units SEDIMENT FOR SURVIVAL:

A Strategy for the Resilience of Bay Wetlands
in the Lower San Francisco Estuary

‘San Francisco
| Estuary Institute

SFE


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

Purchase printed SFEI reports via Amazon

SEDIMENT FOR SURVIVAL:
A [] EI_TA R EN EW ED A Strategy for the Resilience of Bay Wetlands
in the Lower San Francisco Estuary

A Guide to Science-Based

Ecological Restoration

IN THE SACRAMENTO=SAN JOAQUIN DELTA

SAN FRANCISCO BAY SHORELINE
Adaptation Atlas

Working with Nature to Plan for Sea Level Rise
Using Operational Landscape Units

Operationalizing ecological
resilience at the landscape scale

N : -~_‘

. SFE San Francisco
5 ' Estuary Institute
3 £SPUR

- ; o z : \:" Pl
SAN FRANCISCO ESTUARY INSTITUTE | e
“AQUATIC SCIENCE CENTER §0Fs§clz e


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

