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Factoids of general importance

e 71% of the Earth is ocean

« 92% of all habitats on the planet are
marine

* [IPCC AR5 contained a first-time new
chapter on Oceans
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e 71% of the Earth is ocean

« 92% of all habitats on the planet are
marine

* [IPCC AR5 contained a first-time new
chapter on Oceans

« coastal upwelling systems = ~2% of the
surface area of the global ocean, but
provide ~20% of wild marine-capture
fisheries



The ocean food web

Along the U.S. West Coast, most major fish, mammal and seabird species rely on forage fish
for food - a group of about 30 species of small schooling fish. Scientists increasingly recognize
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Spatial variability in upwelling
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Spatial variability in upwelling
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Temporal variability in upwelling
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Global Climate Change and Intensification of
Coastal Ocean Upwelling

ANDREW BAKUN (1990)

| A mechanism exists whereby global greenhouse warming could, by intensifying the
alongshore wind stress on the ocean surface, lead to acceleration of coastal upwelling.
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Bakun Upwelling Hypothesis (BH)

Global Climate Change and Intensification of
Coastal Ocean Upwelling

ANDREW BAKUN (1990)

A mechanism exists whereby global greenhouse warming could, by intensifying the
alongshore wind stress on the ocean surface, lead to acceleration of coastal upwelling,.
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Wind intensification meta-analysis

« Sydeman et al. Science July 4, 2014

» Synthesized resulis from 22 studies
 represented analyses of 198 wind frend
series from 1950-2010



Wind intensification meta-analysis

« Sydeman et al. Science July 4, 2014

» Synthesized resulis from 22 studies
 represented analyses of 198 wind frend
series from 1950-2010

* H: Results “consistent” with Bakun’'s hypothesis:
* intensification of upwelling-favorable
winds given global warming
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* Metric: wind frends scored as consistent or
inconsistent with BH

» consistent = increase in winds

» inconsistent = decrease in winds



Wind intensification meta-analysis

* Metric: wind frends scored as consistent or
inconsistent with BH

» consistent = increase in winds

» inconsistent = decrease in winds

 Variation in data sets:
« Eastern Boundary Current System
« “season” (annual or summer season)
» data type (observed measurements or
re-analysis/modeled wind)
* latitude of observation
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» Upwelling is crucial for a productive
marine ecosystem

* Upwelling-favorable winds are increasing
 Dependent on system and data type
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Conclusion

» Upwelling is crucial for a productive
marine ecosystem

* Upwelling-favorable winds are increasing
 Dependent on system and data type

» More wind intensification at higher
latitudes

 Strongest results for California Current,
where there is the most data



