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How do we detect change when we do
not have good observations of the
‘baseline’ state?

How do we distinguish anthropogenic
effects from the background of
interannual and interdecadal variability?

Baseline H, (Ockham’s Razor): a linear
response to atmospheric CO,
concentration superimposed on a
stationary background variability




A brief history of ocean observation




Wally was right, mostly



There is a biological pump for atmospheric CO,,
but there is no biological pump for
anthropogenic CO, at steady state

Biological pump can become a net sink for
anthropogenic CO, only if:

e climate change and/or ocean acidification
alters export production

 humans alter export production by deliberate
fertilization (geoengineering)

e other human perturbations (e.g., fishing) alter
community structures enough to affect export
production globally
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Carbon is boring
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Latitude
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“the current
anthropogenic trend in
ocean acidification
already exceeds the
level of natural
variability by up to 30
times”
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Sea Surface Temperature 30 year trend - Ocean Station P - RCP85
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10 year trends are rarely significant
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CMIP5 models now online

Ensemble mean



Global and North Pacific

Integral export production
(normalized)

Trend is consistent

across models




North Pacific benchmark observing stations




Primary production at

BATS (subtropical Atlantic)

Inconsistent trends, and
highly variable baseline
values

Ensemble mean value is
guite reasonable




Conclusions

e anthropogenic impact has existed throughout the
modern era of ocean observation; we are entering the era
when the anthropogenic transient will likely be the largest
component of variability in many ocean bgc fields

e 10 years is rarely enough to detect a secular trend

because of internal variability; 20-30 years may be, but
whether the models have a realistic amount of internal
variability at longer timescales is unknown

e tirends are fairly consistent across models in some
cases, but differences in baseline values among models
can be large
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