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U.S. LTER Network - 26 sites

including terrestrial, aquatic, & human-dominated ecosystems
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California Current Ecosystem LTER
A Coastal Upwelling Biome




Multiple, interacting time scales

of ecosystem change

Progressive, long-term changes

In the California Current Ecosystem




Long-term Changes in Vertical Stratification
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Links to Biogeochemistry
Deep Sea C fluxes?
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Long-Term Decrease in Ocean Transparency
(Secchi disk depth)
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Importance of long term research:
detecting thresholds of change

Southern California
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Natural modes of climate variability:

Interannual and interdecadal changes

In the California Current Ecosystem




Interannual variability
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Interdecadal variability
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Interdecadal variability

North Pacific Gyre Osclillation (NPGO)

California Current
CalCOFI Observations
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Spatial dimensions of climate forcing:

differential effects on co-occurring species




Distinction between

Coastal boundary upwelling
Wind-stress curl upwelling
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Long-term increase in curl-driven upwelling
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Zooplankton body size
IS proportional to upwelling velocity
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Spatial dimensions of climate forcing:

Climate change may act at the

mesoscale and sub-mesoscale




Mesoscale & sub-mesoscale ocean features

(N.B. glider and SeaWifs images
are on different color scales)
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Biophysical gradients at ocean fronts
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Sections across the “A-Front”
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Coda:

Human perceptions of

(and responses to) Climate Change




Part of the
LTER Maps and Locals (MALS) project:

Fish species landed in San Diego during El Nino or La Nina
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Interviews with captains of commercial passenger
fishing vessels (CPFVs)

Only 12.9 % of these respondents unambiguously
agreed that climate change is a possibility

The broader American public, in 2010:
71% (Yale) 74.5% (Stanford)




Examples of climate influences on the California Current Ecosystem LTER site:

Processes operate on multiple, interacting time scales
Progressive, long-term changes /" i

Interannual ’WJT”TL'“
Interdecadal i T
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Importance of the spatial dimension in climate responses
Wind stress curl vs. coastal boundary upwelling
Possible nonlinear effects of ocean “hot spots”

Best conceptual model for biotic responses ?
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Long-Term Variablility in Front Frequency

satellite SST imagery
Related to variation in climate (NOI)
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End-to-end Observing System — Southern California Current System
pCO, to marine mammals, integrated with 4D ocean modeling
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Spawning of small pelagic fishes
CalCOFI egg survey (CUFES)
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Preliminary study of an Oceanic Front

“A-front” study
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