
Climate Impacts on Ecosystems 



Why? 

1. Fisheries managers setting extraction limits 

2. MPA evaluation of efficacy inside and outside protected 
areas. 

3. Conservation strategies affected by climate impacts on 
the resiliency of the ecosystem. 

Climate variability (El Nino scales to secular trends) have a 
direct impacts on ecosystem abundances, distribution and 
productivity. These are important for 
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Salmon and the PDO 

Alaska Salmon increase 
during warm-coast phase of 
PDO. Oregon/Washington is 
out of phase.  
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What Is Needed? 

1.  Monitor processes (upwelling, currents) 
that affect nutrient supply to lowest 
trophic levels and oxygen to animals 

2.  Account for the impact of varying 
currents on ecosystem makeup 

3. Measure the impact on recruitment of 
larval dispersal/concentration by 
currents, eddies and fronts 



Organization of Talk 
1.  SCCOOS observations implemented for 

the climate-ecosystem connection 

2.  Core SCCOOS products that contribute 
to the effort 

3.  Advice needed from the SAC 
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Climate Observations 
for Ecosystems – Part II 
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Trends in Oxygen 
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18 months of glider sampling 

California Current above 200 m 

Below 200 m, flow mainly 
poleward 

Both currents are filamentous. 

Zooplankton can be carried 
either direction. 

Average Poleward Flow 
Line 80 off Pt Conception 

Line 90 off Dana Point 



Data Assimilation to Improve Stock Assessments 

SIO, NMFS, UCLA, CICESE 

Small pelagic fish stock 
assessments are based on egg 
density as a measure adult 
abundance 

Sardine and Anchovy abundances 
are intermittent, non-Gaussian, 
and have preferred water-column 
habitats 

If the preferred habitat can be 
defined and data assimilating 
models can infer habitat 
distribution, sampling variability 
can be greatly reduced. 



Pertinent Core SCCOOS Products 
1. Data-assimilating model synthesis of all available data  

allows extraction of time series anywhere in the Bight 

2. High Frequency Radar surface currents describe Bight-
wide patterns of currents for larval dispersal. 

3. Developing indices of upwelling, stratification, nutrient 
supply, productivity, abundance, and strength of eddies 
and fronts may improve abundance estimates/forecasts 

4. Compilation of time series throughout the Bight and 
synthesis of nearshore variability from dischargers 
surveys will describe nearshore variability. 

5. Web accessible satellite imagery (SST, color) 



Questions to the SAC 
1. Are the existing time series observations (nearshore 

CalCOFI, UCTD, glider lines) useful? How can they be 
made more useful?  

2.  Is the strategy of Bight-scale observations feeding the 
ROMS model appropriate?  What products can be 
extracted from the present data density?  

3. Would time series from a ROMS reanalysis of historical 
data be useful to managers?  

4. What new observations/products would be most useful?  

5. How can we better connect with federal, state and NGO 
programs for ecosystems? Could partnerships gain 
support unavailable to partners working alone? 


