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● Research institute with over 80 staff 
working in the Bay Area and California 

● We deliver visionary science to 
empower people to revitalize nature

sfei.org



Mapping nature - based adaptation opportunities

● Adaptation Atlas 

● Baylands Resilience Framework

● Beneficial Baylands



● San Francisco Bay Shoreline Adaptation Atlas: 

Operational Landscape Units: Where do shoreline jurisdictions 
need to be working with neighbors?

Suitability: What areas are suitable for nature - based 
solutions?



Adaptation Atlas



● Adaptation Atlas: 
Suitability: What areas are suitable for nature - based 
solutions?

● Baylands Resilience Framework:
Effectiveness: Where are nature - based solutions 
needed and why?



What does “baylands resilience” mean?
As sea levels rise, marshes and mudflats continue to…



What does “baylands resilience” mean?
As sea levels rise, marshes and mudflats continue to…



What does “supporting wildlife” mean?
Some elements of resilience include…



Developing metrics
Example: connectivity to upland transition zone



Baylands Resilience Framework
Metrics focused on:

• Marshes
• Diked baylands

Current metrics for:
• Wildlife support
• Flood attenuation
• Sediment placement feasibility

Future metrics will include:
• Carbon sequestration
• Recreation access
• Water quality improvement



Analysis units 
Example: Marsh units
and diked bayland unit
in Redwood CityAcross San Francisco Bay:

• 1,163 diked bayland units
• 805 marsh units
• Ranging in size from 2.5 -

7,000 ac



Baylands Habitat Map 2020



sfei.org/brf

http://sfei.org/brf


Baylands Resilience Metrics: Mapbook



Uses of the metrics

● In form  s e d im e nt  p lace m e nt  p roje c t s  in  t he  US Arm y Corps  of 
Engine e rs ’ Re giona l Dre dge d  Mat e ria l Manage m e nt  Plan

● In form  na t u re - bas e d  s olu t ion  de ve lopm e nt  in  re giona l 
adap t a t ion  p lann ing (e .g. t he  RSAP)

● Show how proposed projects fit into the surrounding 
landscape and how they can increase baylands resilience

● Track effectiveness of projects in increasing baylands 
resilience



The project: Develop a decision - support tool for 
bayland adaptation projects and hone the design 
of several landscape - scale projects

The goal: Accelerate implementation of nature -
based solutions (NbS) that:

● im prove  wa t e r qua lit y
● provide  wild life  hab it a t
● fos t e r t he  ongoing he a lt h  of bayland  

e cos ys t e m s  and  s hore line  com m unit ie s
● e nhance  ot he r e cos ys t e m  func t ions

The process: Co- de ve lop  t he  t ool wit h  fu t u re  us e rs

Phot o b y Sh ira  Be za le l

Beneficial Baylands



Photo by Aviva Rossi

Tool focus

Solve the Blank Slate Problem

● Ide n t ify opport un it ie s  t o  e nhance  baylands  
hab it a t s  by im p le m e nt ing NbS

● Eva lua t e  re a s ons  t o  purs ue  NbS p roje c t s  a t  a  
give n  s it e  

● Build  on—but  don’t  re c re a t e —e xis t ing 
m app ing t ools

● Targe t  us e rs : loca l adap t a t ion / re s t ora t ion  
p lanne rs  and  t he ir cons u lt an t s



Tool functions

Photo by NV5

Identify suitable NbS measures for a given site

● Based on updated Adaptation Atlas data

Exp lore  be ne fit s  t ha t  NbS m e as ure s  can  de live r

● Based on Baylands Resilience Metrics

Tool output:

● Site - specific NbS scenario map(s)
● Benefits summary
● Suggested feasibility considerations



Challenge Solution

Existing information is too 
distributed

Tool provides a one - stop shop to develop 
NbS scenarios

Overwhelming amount of available 
information

Tool walks users through scenario 
development 

Project proponents put forward 
inappropriate designs

Tool daylights suitability and feasibility 
considerations

Information is challenging to apply 
at the relevant scale

Tool provides ideas at the scale of available 
info and suggests additional studies for 
more detailed analysis

Tool value



Learn about 
Nb S

Exp lore  s it e  
cond it ions  and   
hab it a t  goa ls

1. En t e r t ool

Build  Nb S 
s ce na rio  m ap (s )

De fine  a re a  of 
in t e re s t

Und e rs t and  
wha t  t he  t ool is  

for

2. Exp lore  and  
Ide n t ify NbS

3. In t e rp re t  
and  e xport  
re s u lt s

Re vis e  and  
e xp ort  Nb S 

s ce na rio  m ap (s )

Vie w and  e xp ort  
b e ne fit s  

s um m ary t ab le

Id e n t ify ne xt  
s t e p s  and  
re s ource s



Underlying Datasets: Adaptation Atlas & 
Baylands Resilience Framework

Examples of Adaptation Atlas 
suitability layers:

● Ne ars hore  re e fs
● Subm e rge d  aqua t ic  

ve ge t a t ion  (e e lgras s )
● Coars e  be ache s
● Ecot one  le ve e s
● Polde r (d ike d  bayland ) 

m anage m e nt
● Tida l m ars h  re s t ora t ion

Exam ple s  of Resilience Metrics :

Wild life  s upport  m e t rics :

● Pa t ch  s ize  and  s hape
● Pa t ch  conne c t ivit y
● Conne c t ivit y t o  m igra t ion  

s pace

Flood  a t t e nua t ion  m e t rics :

● Wave  a t t e nua t ion
● Com pound  flood ing 

a t t e nua t ion



WRMP 
m onit oring d a t a

RSAP At la s

Sub t id a l Goa ls  & 
s u it ab ilit y m ap p ing

Bayland s  Ecos ys t e m    
Hab it a t  Goa ls

Bayland s  Hab it a t  Map

Re giona lly Ad vanc ing Living 
Shore line s  d e s ign  gu id ance

Ad ap t a t ion  At la s  
s u it ab ilit y m ap p ing

Ad d it iona l (ne w) ana lys e s

Input Data Related Tools / Links To…

SFEI Bayland s  
Re s ilie nce  m e t ric s

Beneficial Baylands 
Decision Support 

Tool
EcoAt la s

Flood  e xp os ure  
t ools  (e .g. ART 
Flood  Exp lore r)



Ideas? 

Contact:

lydiav@sfei.org

Or fill out this survey:



Thanks to the rest of the SFEI team, especially: 

Jeremy Lowe, Alex Braud, Katie McKnight, Annie Sneed, 
Lydia Vaughn, Melissa Foley

Thank you to our funders:

Adaptation Atlas and Resilience Metrics Mapbook:
SF Bay Regional Water Quality Control Board

Baylands Resilience Framework:
US Army Corps of Engineers and Google

Beneficial Baylands:
EPA Region 9

Contact: ellenp@sfei.org

Photo by Ellen Plane
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