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Tracking the Estuary’s Health
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Geographic Scope



Twenty-Four Indicators



Five Categories



Thriving Communities



Designed for Multiple Audiences



High-Level Takeaways



Backed By Rigorous Science



What is this moment in history?

Illustrator: Rafael Tiffany
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The Health of the Estuary



Key Takeaway

Where the approaches to restore ecosystem health 
a re  w e ll-u n d e rst o o d  a n d  m a n a g e rs  h a ve  t a ke n  
a c t io n  o n  t h e  g ro u n d , re su lt s  a re  vis ib le .

Photo Credit: Aviva Rossi



Tidal Marsh and Marsh Birds
Tid a l Ma rsh

Photo Credit: Joey KotficaPhoto Credit: Joey Kotfica



Tidal Marsh and Marsh Birds
Ma rsh  Bird s



Key Takeaway

Other problems persist because they’re physically 
d ifficu lt  t o  a d d re ss , o r t h e ir so lu t io n s co m e  w it h  
so c ia l a n d  e co n o m ic  t ra d e -o ffs .



Beneficial Floods



Fish Safe For Eating



Key Takeaway

Most Bay indicators are in Fair condition and 
st a b le , w h ile  m o st  De lt a  in d ica t o rs  a re  in  P o o r 
co n d it io n  a n d  d e c lin in g .



Key Takeaway

Closer examination reveals bright spots of 
p ro g re ss , sh o w in g  t h a t  a  h e a lt h ie r, m o re  re silie n t  
e co syst e m  is  p o ssib le .



Reading the Scorecard

Good Fair Poor

Improving No Change Declining Mixed Not Available



Our Estuary 2025 Scorecard
Freshwater Flow Native Fish Waterfowl Beneficial Floods

Safe for Aquatic Life Harbor Seals Eelgrass Migration Space

Safe for Eating Shorebirds Open Water Habitat Soft Shores

Safe for Swimming Tidal Marsh Birds Tidal Marsh Subsided Lands
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Waterfowl
W a t e rfo w l





Flows, Floods, 
and Habitat 

How Water Defines the 
Health of the Estuary

State of Our Estuary 2025 Update

Christina (Tina) Swanson, Ph.D.
tinaswanson7870@gmail.com





Very Wet           Wet Median            Dry                Very Dry



Unimpaired



Unimpaired
Actual



Freshwater Flow compares actual flows 
to unimpaired flows 

Beneficial Floods measures floodplain 
inundation and high Estuary inflows 

Open Water measures Delta reverse flows
and low salinity habitat



Freshwater Flow Index

Good

Poor

Fair



Dry Year 
Frequency

29% of years Very Dry

71% of years Very Dry

Unimpaired

Actual

From 2000 to 2024





Beneficial Floods
Yolo Inundation

Good

Poor

Fair

DELTA





Open Water 
Low Salinity Habitat

Good

Poor

Fair

BAY



Photo Credit: Shira Belazel



Water

Photo Credit: Shira Belazel



Water Habitats
Living Resources

Photo Credit: Shira Belazel



Water

Resilience

Habitats
Living Resources

Photo Credit: Shira Belazel



Water

StewardshipResilience

Habitats
Living Resources

Photo Credit: Shira Belazel



Jay Davis, PhD
San Francisco Estuary Institute
jay@sfei.org

Water 
Quality

Ho w  is  t h e  
Es t u a ry d o in g ?

Photo: Shira Bezalel, SFEI
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Safe for Swimming: Beach Bacteria
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Safe for Eating: Mercury in Sport Fish

Good

Fair

M
er

cu
ry

 (p
p

m
)

PoorStriped Bass

Jacksmelt



Safe for Aquatic Life: Mercury in Prey Fish
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A Lot More to the Story

• Nu t rie n t s
• Co n t a m in a n t s  o f Em e rg in g  Co n c e rn
• P FAS (“Fo re ve r Ch e m ic a ls”)
• P e s t ic id e s



On the Bright Side
• Ou r re g io n  is  in n o va t ive , p ro a c t ive , c o lla b o ra t ive … 

• Ma n a g e m e n t

• W o rld -c la ss  m o n it o rin g
• Ba y Re g io n a l Mo n it o rin g  P ro g ra m

• Nu t rie n t  Ma n a g e m e n t  St ra t e g y

• De lt a  Re g io n a l Mo n it o rin g  P ro g ra m

• In c re a se d  fu n d in g  (a t  t h e  m o m e n t )





Soft 
Shores
Tra c k in g  n a t u ra l 
in fra s t ru c t u re  a lo n g  
t h e  Es t u a ry’s  sh o re

Photo by XX

Cate Jaffe, MEM |  SFEI
ca t e j@sfe i.o rg

Katie McKnight, MLA-EP |  SFEI

mailto:catej@sfei.org


Why track soft shorelines?
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Multiple 
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Adaptable and 
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Adaptable and 
self-sustaining 

Why track soft shorelines?

Multiple 
benefits for 
people and 

wildlife

Fills gaps in 
existing 

metrics and 
indicators



What is a soft shore?

DWR

Softer shores have 
undeveloped land or managed 
wetlands behind the shoreline 

and natural infrastructure –
such as tidal marshes – in front 



Approach

c la ss ify & su m m a rize  
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7,0 0 0 + se g m e n t s
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Approach

c la ss ify & su m m a rize  
la n d  c o ve r w it h in  
7,0 0 0 + se g m e n t s

1 2

ra n k  sh o re lin e  
se g m e n t s  

c o n t in u o u s ly fro m  
“so ft e s t ” t o  “h a rd e s t ”

c a lc u la t e  re g io n a l 
in d e x

3

De ve lo p e d

Ag ricu lt u re Un d e ve lo p e d

Ma n a g e d  w e t la n d s



Results

Th e  “h a rd e s t ” sh o re lin e s

Th e  “so ft e s t ” sh o re lin e s  

Ranking the shoreline



Results
Final Scores

Sh o re lin e  ra n k in g s  a re  
u se d  t o  c a lc u la t e  a  s in g le  
Index fo r e a c h  re g io n

North Bay
4 .5

Fair

Delta
3.7

Fair

Suisun
6 .6

Good

South Bay
5.0

Good

Central Bay
1.0

Poor



Future updates will…..

Sherman Island, by DWR
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Future updates will…..

Sherman Island, by DWR

Sh o w  h o w  w e ll t h e  
sh o re lin e  su p p o rt s
natural processes  

Track outcomes 
from many different 

nature-based 
projects a lo n g  t h e  

sh o re lin e

Leverage new data 
products fro m  
re g io n a l e ffo rt s



Bay and Delta 
Native Fish 
Communities
Stability in the Bay, declines 
in the Delta, and a hope for 
resilience & persistence

Dr. Levi S. Lewis1,2

ls le w is@u c d a vis .e d u

Dr. James A. Hobbs1

ja h o b b s@u c d a vis .e d u

1UC Da vis , 2Ac c re t in g  An a lyt ic s

mailto:lslewis@ucdavis.edu
mailto:jahobbs@ucdavis.edu


Native Fish Communities in the SFE

● Habitats
○ P e la g ic , De m e rsa l, Lit t o ra l, W e t la n d

● Protected spp
○ De lt a  Sm e lt , Lo n g fin  Sm e lt , St e e lh e a d , St u rg e o n

● Trophic Level
○ Fo ra g e  fish  (sm e lt , a n c h o vie s ), P re d a t o rs  (sa lm o n , s t u rg e o n , sh a rks , h a lib u t )

● Life history
○ Fre sh w a t e r, Es t u a rin e , Ma rin e , Dia d ro m o u s

● Stressors
○ W a t e r d ive rs io n s  & e xp o rt s , p o llu t io n , n o n -n a t ive s , fish in g , t ro p h ic  c o lla p se , c lim a t e

Fishes as indicators: native fish communities reflect integrated ecological responses of 
aquatic fauna to multiple stressors; thus indicating the Estuary’s ability to sustain native 
species that evolved to survive within its dynamic environment.



SFE Regions
● Delta (Upper Estuary)

○ Sa c -SJ  R. De lt a
○ Su isu n  Ma rsh ,
○ Su isu n  Ba y

● Bay (Lower Estuary)
○ Sa n  P a b lo  Ba y
○ Ce n t ra l Ba y
○ So u t h  Ba y 

● Indicator Scores
○ 0 (very poor) to  4 (excellent)

○ Analyses based on prior work (B. 
Bennett, C. Swanson, A. Weber -Stover, 
J. Rosenfield)

○ Regions separated in 2025 report

Bay
(Lower Estuary)

Delta 
(Upper Estuary)



Longfin Smelt (Spirinchus thaleichthys)
Photo Credit: Levi Lewis

Surveys:  SF Ba y St u d y

Bay Fish Communities



Bay Fish Communities
In t e g ra t e d  Ba y Fish  In d e x (b y re g io n )

Metrics:
Native Abundance 
Composition
Distribution 

Regions:
San Pablo Bay
Central Bay
South Bay

● h ig h  n a t ive  a b u n d a n c e

● n a t ive  d o m in a n c e

● b ro a d  d is t rib u t io n

Central Bay San Pablo Bay South Bay
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Bay Fish Communities
In t e g ra t e d  Ba y Fish  In d e x

● h ig h  n a t ive  a b u n d a n c e

● n a t ive  d o m in a n c e

● b ro a d  d is t rib u t io n

Metrics:
Native Abundance 
Composition
Distribution 

Regions:
San Pablo Bay
Central Bay
South Bay
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Bay Fish Communities

Interesting Observation

● Op p o s in g  lo n g -t e rm  p a t t e rn s  
in  p e la g ic /d e m e rsa l 
a b u n d a n c e  sc o re s

● Ma y in d ic a t e  d iffe re n t  fo rc in g s  
in  o p e n -w a t e r a n d  b e n t h ic  
h a b it a t s /c o m m u n it ie s
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Metrics:
Native Abundance 
Composition
Distribution 

Regions:
San Pablo Bay
Central Bay
South Bay



Delta Fish Communities

Delta Smelt (Hypomesus transpacificus)
Photo Credit: Levi Lewis 

Bay
(Lower Estuary)

Delta 
(Upper Estuary)

Surveys:  FMW T, DJ FMP , SMFS, (SF Bay Study)



Delta Fish Communities
Metrics:

Native Abundance 
Composition 

Zones:
Pelagic 
Littoral
Wetland 

● lo w  n a t ive  a b u n d a n c e

● n o n -n a t ive  d o m in a n c e
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1980 1990 2000              2010                2020 



Delta Fish Communities

Interesting Observation

● Recent regional boom in 
cyprinids in littoral zone 
(beach seine) dataset

● Mean status is still poor

● Evidence of resilience?

Metrics:
Native Abundance 
Composition 

Zones:
Pelagic 
Littoral
Wetland 
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SFE Fish Communities

● SFE Fish Index: fish  c o m m u n it ie s  in  fa ir c o n d it io n
○ lo w e r in  u p p e r e s t u a ry
○ h ig h e r in  lo w e r e s t u a ry
○ so m e  e vid e n ce  o f re s ilie n ce  (w e t  ye a rs )

● Bay Fish Communities: h ig h  a b u n d a n c e , d ive rs it y, 
c o m p o s it io n
○ Mix o f e s t u a rin e  a n d  m a rin e  sp e c ie s
○ Sim ila r a m o n g  su b re g io n s  (lo w e s t  in  SP B)

● Delta Fish Communities: lo w  a b u n d a n c e , d ive rs it y, 
c o m p o s it io n
○ Mix o f e s t u a rin e  a n d  fre sh w a t e r sp e c ie s
○ Va ria b le  a m o n g  su b re g io n s  (Delta -very poor, Suisun Marsh -poor )
○ Slig h t  in c re a se  in  De lt a  fo llo w in g  h ig h  o u t flo w  ye a rs (cyprinids )

Co n c lu s io n s



SFE Fish Communities

Fu t u re  Dire c t io n s  fo r Fish  In d ic a t o rs

➢ Align indicator metrics b t u p p e r/lo w e r Es t u a ry

➢ Re fin e  regional & functional categories

➢ In c lu d e  wetland data for lower Estuary

➢ In c lu d e  d a t a  o n  larger-bodied fisheries targets

➢ In c lu d e  native invertebrates a n d  total fish/invert abundance

SFEP & UCD are working on a scoping report to develop new & improved indicator 
metrics for future updates.

Dungeness Crab 
(Metacarcinus magister)

Photo Credit: Levi Lewis 



SFBAYSTATEOFTHEBIRDS.ORG

SF BAY STATE OF THE BIRDS

SF BAY STATE OF THE 
BIRDS

Julian Wood, San Francisco Bay Program Leader
Point Blue Conservation Science

October 28, 2025



SF BAY: HIGHLY DIVERSE BIRD 
COMMUNITY



OurEstuary.orgSFBayStateoftheBirds.org

http://ourestuary.org/
http://sfbaystateofthebirds.org/


SF BAY STATE OF THE BIRDS 
PARTNERSHIP

Thank You to 
Our Funder:

Photo Credit: Vlad Butsky



SFBAYSTATEOFTHEBIRDS.ORG

SF BAY STATE OF THE BIRDS

A COLLABORATIVE EFFORT

Photo Credit: Beth Huning









Artwork by: Christina Burnham

TIDAL MARSH



Photo Credit Beth Huning

TIDAL MARSH





Artwork by: Christina Burnham

TIDAL FLATS



Photo Credit: Ingrid Taylar

TIDAL FLATS



Credit: Dick Evans

SFBayStateoftheBirds.org





Artwork by: Christina Burnham

SUBTIDAL



Photo Credit: Michael Penn*Preliminary results

SUBTIDAL*



Artwork by: Christina Burnham

NON -TIDAL 
WETLANDS & WATERS



NON -TIDAL 
WETLANDS & WATERS*

Photo Credit: AndreIstanescu*Preliminary results



*Preliminary results



SFBAYSTATEOFTHEBIRDS.ORG

SF BAY STATE OF THE BIRDS

MAIN TAKE-AWAYS
• Restoration works

• Investments needed to help reverse species declines

• Managers need timely information to develop actions
• Visit the Actions tab on the website

Photo Credit: Michael Vi



SFBAYSTATEOFTHEBIRDS.ORG

SF BAY STATE OF THE BIRDS

Photo Credit: Andre Istanescu

SFBayStateoftheBirds.org



Photo: Joey Kotfika



Thank You!

Funding for this project has been provided in full or in part through an agreement with the State Water Resources Control Board. California’s Clean Water 
State Revolving Fund is capitalized through a variety of funding sources, including grants from the United States Environmental Protection Agency and state 
bond proceeds. The contents of this document do not necessarily reflect the views and policies of the foregoing, nor does mention of trade names or 
commercial products constitute endorsement or recommendation for use.
This material is based upon work supported by the Delta Stewardship Council’s Delta Science Program, under Contract No. DSC23010.
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