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Bayesian hierarchical models
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Northward shift in NPC = Beneficial

Weak effects of NPC positioning on productivity
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NPC bifurcation may impact quality of 
food resources in early marine period
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Time-varying hierarchical models
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Era model State-space model

• Evidence for time-varying salmon—
NPGO relationships

• Evidence for gradual shifts in 
relationships over six decades
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Regional-scale ocean 
processes indexed by PDO 
and NPGO shifted over time

Mapping between basin scale ocean 
patterns and regional or local ocean 

processes is not temporally fixed
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Horizontal ocean transport impacts 
salmon productivity, but the effects 
vary across space and time.

Bifurcation Intensity (NPGO)
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