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Ecosystem Modeling of Ocean Acidification

Complex
models

CompIeX|ty & Trade-offs
« empirical vs. dynamical
« functional form & parameters
e parameterizing across scales
& unresolved processes
« data for model evaluation
e physical-chemical framework
« quantifying uncertainty
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Size-structured & Calcification
functional group
models Growth
Phyto-
lankton
Herblvore Higher trophic
levels
Nutrient
Cctena

-Aggregate into trophic levels/functional groups/size classes

Carnivore

DOM &
Detritus

Particle sinking, remineralization,
and ballast parameterizations

Moore et al. Global Biogeochem. Cycles 2004; LeQuere et al. Global Change
Biology 2005; Hood et al. Deep-Sea Res. || 2006



Rules Governing Plankton Group Responses
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Potential Biogeochemical Impacts & Feedbacks

PHOTOSYNTHESIS (Fertilization) C:N STOICHIOMETRY CALCIFICATION

Gehlen et al.
Ocean Acidification Book 2011
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Acidification Impacts on Biogeochemistry

c) CaCO3 production d) CaCOs dissolution
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CaCO; - Acidification — Carbon Cycle Feedbacks

a) Atmospheric CO2 f) COz-calclficatlon feedback
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See also:

Heinze Geophys. Res. Lett. 2004
Ridgwell et al. Biogeosciences 2009
Pinsonneault et al. Biogeosciences 2012
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Oxygen supply/demand
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Direct and Indirect Food-web Effects
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Vulnerability & Adaptation of Shellfisheries to OA
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Ekstrom et al. Nature Climate Change 2015



Regional/Coastal Biogeochemical Models
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Vulnerability Assessment of California Current Food
Webs and Economics to Ocean Acidification
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What Have We Learned in the Past Decade?

[0l THE ROYAL June 2005
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Ocean acidification due to increasing
atmospheric carbon dioxide

Clear and
“simple’!

Increasingly robust
and predictable

Busch et al.
Oceanography
2015 (in press)

Confidence

More nuanced,
conflicting results

Time




Many marine species are
sensitive to changes in
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"I am never content until | have constructed a mechanical
model of the subject | am studying. If | succeed in making
one, | understand; otherwise | do not.”

- Lord Kelvin

"People don't understand the earth, but they want to, so
they build a model, and then they have two things they don't
understand,”

-Gerard Roe in “The Whale and the Supercomputer” by C. Wohlforth

Complex
models




Ecosystem Modeling of Ocean Acidification
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« empirical vs. dynamical
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Projected Deep pH Trends & Biodiversity Threats
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Other Local Sources of Acidification
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