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Climate Variability and the
California Current Ecosystem:
Key Questions

What are the key environmental factors that shape ecosystem structure
and productivity?

How are they are influenced by climate events and future climate
scenarios?

How does the California Current respond to climate variability?

What are the primary ecological consequences of concern to California's
economy and culture?
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WHAT FACTORS SHAPE THE
CALIFORNIA CURRENT ECOSYSTEM?
"BOTTOM-UP”

e SEA LEVEL

e OCEAN TEMPERATURE/FRESHWATER
e CURRENTS & TRANSPORT

e STABILITY & FRONTS

o WATER QUALITY

e NUTRIENT AVAILABILITY

e FOOD TYPE & AVAILABILITY
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WHAT FACTORS SHAPE THE
CALIFORNIA CURRENT ECOSYSTEM?
"TOP-DOWN"

PREDATION

COMPETITION

FISHING

URBAN RUNOFF

EXOTIC SPECIES INVASIONS

e CLIMATE EVENTS & CLIMATE CHANGE
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Interannual Var'lablln‘y Affects Fish Catch
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Interdecadal climate variability (“regime shifts™)
changes ecosystem structure and productivity
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Human activities have changed atmosphere

composition since the pre-
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Climate Change Projected to Impact
California Current Ecosystem

Projected changes - 21st century Examples of ecological impacts
Warmer summer temperatures; * Northward species shifts

greater ocean stratification, * Lower productivity & food
weaker upwelling (very likely) « Exotic species introduced
Warmer & wetter winters; » Reduced coastal water quality
greater freshwater inflow, e Toxic blooms

coastal flooding (very likely) e Human health hazards

I—_Iliglhe)r coastal sea level (very e Intertidal species displaced
ikely

More extreme events; stronger ~ * Greater coastal erosion
storms, EI Nino, hurricanes * Fisheries reduced & displaced

(likely) o Warm-water fisheries available

Delayed seasonal cycle; delayed ¢ Delayed spring bloom
upwelling (likely) e Reproduction, migration impacted
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Warmer Climate Favors
Southern Intertidal Species

of abundance betweon 1803-96 surveys and surveys frem
1830-3% at Hopkins Marine Station, Monterey, CA
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California Marine Populations
Shifting Northward

Mean Proportion of All Species
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2005-2006 - worst years on record for Farallon
Island auklets (42 km west of San Francisco)
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Summary and Conclusions

The California Current Marine Ecosystem is shaped by physical
processes with time scales of days to decades

Climate variability leads to ecological variability
*Global atmosphere is ultimate source of variability

Modulation by global climate change may include
- delayed spring transition and stronger late-season upwelling
- northward shift, favorable for warm-water species
* increased variability expected with global warming
- fishery winners and losers
* more coastal stress

Timing is critical, e.g. rockfish recruitment, seabird breeding,
salmon ocean entry

Mitigate global climate change by avoiding other ecological
stressors, e.g. overfishing, coastal pollution

Management decisions must incorporate climate variability in
marine ecosystems
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