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The Salmon and People Connection

Tribal

Recreation

Commercial

California fishing vessels landing salmon
 1980: 4,315   2022: 464

Palmquist Collection, Cal Poly Humboldt University Library.
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Partnerships to Address Climate Change



Opportunities to recover salmon and steelhead
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Legend
  Hydro Projects
     
            WCR area historically 
            available to anadromy



CA Central Valley Recovery Challenge
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Returning endangered 
winter-run Chinook to the 
McCloud River with 
Winnemem Wintu Tribe

Fish passage 
around Daguerre 
Point Dam



Marine Corps Base Camp Pendleton
So Cal Steelhead Passage 2019 - Santa Margarita River

Passage under higher flows, April 2023



Conservation Hatcheries

• HSRG guidance/performance targets 
for 

• Broodstock: source, collection, 
composition

• Program: Operations, size, mating 
protocols, release strategies

• Monitoring: Disease, health, 
genetics, response and validation 

• Hatchery Genetic Management 
Plans (HGMP’s)

• Operations and performance targets
• Required monitoring 

• Salmon recovery and reintroduction
• Role of hatcheries in climate change 
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Bipartisan Infrastructure Law (BIL)

$1.5 Billion Habitat 
Restoration
● Pacific Coastal Salmon 

Recovery Fund
● Community Based 

Restoration 

First awards
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NMFS $1.2Billion Inflation Reduction Act (IRA) 

Expand and Modernize 
Stock Assessments

Data Acquisition and Management $145M

Climate, Ecosystems, & Fisheries Initiative $40M

Region-Specific Fisheries 
and Protected Resources

Pacific Salmon $42M

Regional Fisheries Management Councils $20M

North Atlantic Right Whale $82M

Red Snapper $20M

Tribal Fish Hatcheries Mitchell Act Hatcheries $60M

Non-Mitchell Act Hatcheries $240M 
Habitat Restoration and Fish Passage $484M
Arctic Research $2.9M
Efficient Permitting $15.5M
Facilities $95M
https://www.fisheries.noaa.gov/national/climate/helping-america-prepare-and-respond-climate-change-under-inflation-reduction-act 
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Pacific Salmon IRA Funds: $42M Total ($15M WCR, $16.2M NWFSC, $10.8M SWFSC)
Salmon Habitat 
Restoration

Pacific Coastal Salmon 
Recovery Fund (PCSRF)

Salmon habitat restoration and reconnection 
actions by State and Tribal partners

$15M

West Coast Salmon 
Science and 
Research

Restoration, Reintroduction, 
and Recovery Techniques

Present and future habitat quality, reintroduction 
effectiveness, adaptive capacity of salmonids

$6M

Habitat Stressors in 
Freshwater and Estuary 
Environments

Urban stormwater effects, resilience under climate 
change, habitat stressors

$3M

Ocean and Nearshore 
Ecology

Indicators of marine survival, predation rates, 
coastal ecology, lower trophic level energetics

$7M

Integrated Model 
Development and 
Application

Life cycle model development, generalized models, 
integrative modeling, recovery strategy evaluation

$8M

Cross-project support FTE labor, supplies & equipment, and travel across 
projects and research themes

$3M

Region-Specific Initiative: Pacific Salmon ($42M)
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IRA Pacific Salmon Science Themes ($27M of $42M) 

Integrated Model Development 
and Application

• Improved confidence in management 
decisions supported by LCMs

• A widely-used generalized life cycle 
modeling tool

• Robust recovery strategy evaluations
• Modeling tools transferable to multiple 

salmon species
• ESU-specific recovery scenarios including 

environmental flows, reintroduction 
above dams, and hatchery outplanting

Ocean and Nearshore Ecology
• Ocean productivity indicators that improve 

predictions of salmon survival and growth.
• Quantification of pinniped and avian 

predation rates.
• New indicators of primary production and 

lower trophic level energetics that improve 
ecosystem assessments.

• Improved understanding of potential long-
term changes to salmon habitat in the 
California Current

Restoration, Reintroduction, and 
Recovery Techniques

• Science-based indicators and habitat 
valuation tools used to make meaningful 
conservation and 
management decisions

• Information shared with partner 
organizations thru a web-based dashboard

• Strategies to enhance success of 
reintroductions and improve conservation 
and traditional hatcheries for long term 
benefit of listed species

• Genetic analyses to determine adaptive 
capacity of Chinook salmon, steelhead, and 
coho populations

Habitat Stressors in Freshwater 
and Estuary Environments

• Use of toxicity data in salmon 
management decisions

• Thresholds for stormwater toxicity and 
thiamine deficiency across salmonid life 
stages and species

• New analytical techniques for measuring 
stormwater contaminants

Advance 
Salmon Recovery in a 

Changing Climate



Restoration, Reintroduction, and Recovery Techniques ($6M)
Goal: Build the understanding and tools needed to make decisions related to salmon habitat 

and hatcheries as the climate changes. 
Expected Impact:  Science-based indicators that facilitate sound conservation and 

management decisions; Strategies to enhance success of reintroductions and improve 
conservation and traditional hatcheries; More informed hatchery management plans.

Planned Funding FY23 - FY26

SWFSC NWFSC

$1.5 $4.5M T. H. Williams

T. H. WilliamsT. H. Williams



Habitat Stressors in Freshwater and Estuary Environments ($3M)
Goal:  Improved understanding of water quality threats to salmon in freshwater and estuarine 

habitats. Expanded use of water quality data in salmon management decisions.  
Expected Impact:  Use of toxicity thresholds in salmon management decisions; Better 

understanding of the impacts of combined habitat stressors (e.g., thiamine deficiency, 
elevated water temperature) on salmon.

EcoFlight

Planned Funding FY23 - FY26

SWFSC NWFSC

$1.4 $1.6M

Blake Feist



Ocean and Nearshore Ecology ($7M)
Goal: Provide more accurate measurements of ocean conditions, linkages between habitat 

conditions and salmon health, and predation rates of out-migrating salmonids. Updated data will 
improve model accuracy and confidence in management decisions. 

Expected Impact: Ocean productivity indicators that improve predictions of salmon survival and 
growth; Quantification of pinniped and avian predation rates will improve salmon abundance 
predictions; New indicators of primary production and lower trophic level energetics that improve 
ecosystem assessments.

T. H. Williams

R. Ruiz-Cooley

Planned Funding FY23 - FY26

SWFSC NWFSC

$2.3 $4.7M



Integrated Model Development and Application ($8M)

Goal: Develop a generalized modeling framework and transferable model structure that will 
help us understand environmental interactions and alternative management strategies. 

Expected Impacts: Improved confidence in management decisions supported by life-cycle 
models; Robust recovery strategy evaluations; Population viability analyses under climate 
change scenarios; Modeling tools transferable to multiple salmon species and for use by 
Tribal, state, and federal managers.

Planned Funding FY23 - FY26

SWFSC NWFSC

$3.2 $4.8M

Su Kim



Major Initiative, In a Nutshell
We’re using the Pacific Salmon IRA funds to advance:

● Science that puts salmon and their recovery in the context of their ecosystem
○ food web
○ chemical milieu  (natural, cultural, and social surroundings)
○ habitats they find themselves in
○ climate status
○ intersections with people, including tribal peoples

● New and existing analytical tools that
○ integrate, in repeatable ways, data and information 
○ deliver output that can feed into management systems 
○ help managers make hard decisions

T. H. Williams
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Healthy Rivers, Healthy Communities

Ann Willis, PhD
California Regional Director
March 28, 2024



Why rivers?

South Fork Tuolumne River (Photo: Ann Willis)



Source: Wikimedia Commons



Image source: Wikimedia Commons

Image source: Robert Szucs, Grasshopper Geography



Lane et al. (2017)



Different flows form different river communities

National Park Service, Mud Canyon Road Maiya Greenwood, South Yuba River Ann Willis, Big Springs Creek



Lane et al. (2017) Source: The Nature Conservancy

Freshwater Species Richness



Lane et al. (2017) Source: The Nature Conservancy

Freshwater Species Richness

 

 
Taxonomic Percent of species 
Group endemic to the study area 

 Fishes  66% 

 Mollusks  51% 

 Crustaceans  51% 

 Amphibians  40% 

 Reptiles  36% 

 Insects  24% 

 Plants  20% 

Mammals 0% 

Turtles 0% 

 

FRESHWATER ENDEMICS 



California is a 
global biodiversity 
hotspot

Myers et al. (2000)



Science and conservation: Jim Sedell, PhD

“…fish were part of larger aquatic 
communities and that effective 
conservation meant understanding 
how various parts interacted.”

Image source: Ellen Sedell

Bisson, P., Reeves, G. and Gregory, S. (2012)









Science and communication: Katharine Hayhoe, PhD

“The single most important thing that 
anyone – not just me, but literally 
anyone – can do to bring people 
together is, ironically, the very thing 
we fear most. Talk about it.”

Image credit: Brigham Young University

Katharine Hayhoe in Saving Us: A Climate Scientist’s 
Case for Hope and Healing in a Divided World



Climate change



Biodiversity at risk

Concentrations of imperiled biodiversity

California has 
the most 
imperiled 
biodiversity 
of any state in 
the 
contiguous 
United States

Image source: The New York Times



Racial injustice



Science and policy: Kaveh Madani, PhD

Image credit: Handout (via the Guardian)



Science and policy: Kaveh Madani, PhD

Image credit: Handout (via the Guardian)



It is not difficult to 
conclude what this California 
Globe reader did:
“I had an ugly thought reading 
this, so I did some checking, 
which made my suspicions 
stronger. Removing these 
dams, in the way it was done, 
just destroyed the economies, 
property values, and water 
supplies of the most reliably 
conservative communities in 
California. Areas of the state 
that went overwhelmingly for 
Trump in 2016 and 2020. 
Right before the 2024 general 
election. Make of it what you 
will.”

https://californiaglobe.com/fr/klamath-river-and-the-award-goes-to/#comment-78915
https://californiaglobe.com/fr/klamath-river-and-the-award-goes-to/#comment-78915


“The biggest 
challenge we face 
isn’t science denial. 
It’s a combination 
of tribalism, 
complacency, and 
fear.” 

Katharine Hayhoe, 
Saving Us



Taking Action With Science

Burney Falls, Burney Creek (Photo: Ann Willis)



GRETA GERWIG’S ‘BARBIE’ 
BREAKS RECORD WITH 

$155MM OPENING WEEKEND

AMERICAN RIVERS’ 
‘NORTH STAR’ PROTECTS 

1M MILES OF RIVER BY 2030
Image credit: Wayne Tilcock



P h o t o :  J a s o n  H a r t w i c k / S w i f t w a t e r  F i l m s

Remove 30,000 dams
by 2050



Reconnect and restore 30,000 acres of 
floodplains by 2050

San Joaquin River Ackerson Meadow

Image credit: Robb HirschImage credit: Mike Davis



Protect 10,000 miles through hydropower reform

Thomas O'Keefe, Skagit River, WA Thomas O'Keefe, Skagit River, WA



Science for policy

• S.B. 1521 Community and Hydropower Improvement Act

• S.B. 3045 Ackerson Meadow Land Swap

• H.R. 3700 Northwest California Wilderness, Recreation, and Working Forests 
Act

• H.R. 5104 National Dam Safety Reauthorization Act



Building a movement through storytelling



SM
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