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GOAL 

Build a downscaling framework to produce high-resolution regional climate projections of 

ecosystem variables for the California Current System (CCS) 

Better resolution of 
fine-scale processes

Exploit physical/biological 
relationships

Coupled dynamics 
Radiative forcing
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FISH DISTRIBUTION AND POPULATIONS 

• Coastal pelagic species (Fiechter et al.) 

• High-migratory (Lezema-Ochoa et al.) 

• Groundfish (Samhouri, Harvey, et al.)

UNCERTAINTY & ECOLOGICAL DECISIONS  

• High-migratory, coastal pelagic, and 

groundfish (Brodie et al.,)
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Coastal Pelagic

FISH DISTRIBUTION AND POPULATIONS 

• Coastal pelagic species (Fiechter et al., 

Smith et al., Koenigstein et al.)

Sardine 



Sardine 

Fiechter, Pozo Buil et al., 2021

Future Sardine Distributions in the CCS

Individual-Based fish Model 

Sardine biomass distribution is shifting northward by the end of the 

century with significant decadal variations in total biomass 

Ensemble Mean Sardine Biomass

2000-2020 2040-2060 2080-2100
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Future Sardine Distributions in the CCS
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Sardine 

Fiechter, Pozo Buil et al., 2021

Future Sardine Distributions in the CCS

Change in Future Catch by the end of the century 

• increase by 50–70% in the northern CCS 

• decrease by 30–70% in the southern and central CCS

North

Central

South

2000-2020 2040-2060 2080-2100



• Global model outputs should be bias corrected and downscaled 

to remove the systematic errors and improve spatial resolution 

• Large inter-model differences arise in the coastal region, 

especially for biogeochemistry 

• Sardine biomass exhibits poleward shift driven by thermal 

habitat preference 

• Sardine catch is projected to increase in the northern CCS and 

decrease in the southern and central CCS
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SUPREME - An Ocean Decade Endorsed Programme 

• To support robust climate predictions to guide effective marine ecosystem 
management and adaptation strategies in a changing climate.  

• To advance the modeling tools needed to reduce risks and increase 
resilience of marine/coastal resources and the people who depend on them. 
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