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Alaska’s Fisheries are at Risk
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Spatial Variability
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Temporal Variability
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Lots of work on impact to ecosystem, but unknown
effects to carbon chemistry



- Research Questions .

1. What are the mechanisms
behind the observed spatial
variability in Q_ .7

arag -

2. What is the impact of climate
variability on the ocean carbon
cycle?

3. How does this climate
variability impact the rate of
ocean acidification?
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Minimal production in nearshore
regions, but doesn’t explain
corrosive conditions



Freshwater Runoff
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Combined Effect
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Productivity increase TA/DIC and Q,,, in middle and outer shelf

Freshwater runoff decrease TA/DIC and Q,,q in inner shelf



Climate Variability -
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- Climate Variability -
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- TA/DIC drives change in Q,,, -
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Masking Effect
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Shelf Annual CO 5 Flux
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Increasing Carbon Uptake on Shelf

Substantial increase in shelf carbon
uptake driven by increase in fall
phytoplankton productivity

Observational estimates vary
considerably (2-67 PgClyear)

Extrapolating suggests shelf
annual Q4,4 < 1 by 2040



- But we can do better! -



Conclusions

* Productivity, freshwater runoff drive spatial heterogeneity in Q4

 Observed climate variability modifies rate of Q, ., decrease, masks in outer
shelf region

* Increase in atmospheric CO, still dominant mechanism, Q,,, decreases by 0.2
over 10-year timeframe
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