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Responsible risk management may therefore require a precautionary approach to human activities2 known 
to modify ecosystem services. 

Goals 

There are five overarching goals to the proposed workshop that are focused on advancing the 
understanding of regional effects of climate change and ocean variability and vulnerability (e.g., ocean 
acidification, O2 minimum zones, etc.) to minimize disruptive impacts, to guide adaptation choices to 
best manage future changes, and to inform sustainability strategies to ensure the continued benefits of 
healthy and productive marine ecosystems: 

 Identify potential climate thresholds that may lead to ecosystem tipping points, consequences to 
the ecosystems once thresholds are crossed, and management actions in preparation for, or in 
response to, changes in ecosystem state. 

 Identify potential leading indicators of ecosystem tipping points. Potential species include: 
sardine-anchovy regimes, shifts in composition of invertebrate populations (e.g., zooplankton, 
krill, gelatinous species, squid), and salmon returns. 

 Identify potential mechanistic linkages between climate forcing, indicator species, and ecosystem 
tipping points. This will require selection of past extreme events as analogs of future change, as 
well as outlining the framework for the implementation of Climate and Earth System models to 
project ocean drivers and potential ecosystem response, and the needed coupled physical-
biological models to identify mechanistic linkages. 

 Highlight examples of how ecosystem tipping points can impact fisheries, fishery- dependent 
communities, and vulnerable species. Identify species in the region that may be most susceptible 
to ecosystem shifts. 

 Identify opportunities to better apply and integrate climate tipping point data and information into 
fisheries stock assessments and management decisions. 

Workshop deliverables  

 Publication of a white paper that identifies key physical drivers, likely indicators of response to 
regional tipping points and management responses, and articulates the regional needs to advance 
the understanding and projection of the impacts of climate variability and change on fish or other 
species that support economically important fisheries, 

 Initial scenario definition of ecosystem tipping points requiring model hindcasts, forecasts, and 
projections, 

 Development of future science plans and working groups (e.g., within PICES) to continue 
statistical, modeling and socioeconomic efforts, and 

 Identification of a suite of regional interdisciplinary research opportunities that will accelerate the 
development and transition of climate-marine ecosystem research findings and information to 
advance NOAA marine resource management. 

                                                            
2 Barnosky et al. (2012) discuss how the increase in human population is driving accelerated climate change 
through the increased use of fossil fuels, land modification, livestock biomass replacing predators, and agricultural 
nutrient loading. The burning of fossil fuels has increased atmospheric concentrations of 
CO2 by ~35% from pre‐industrial levels which has led to both increased atmosphere and ocean temperatures 
(greenhouse effect) and raising ocean acidity. Other impacts that may cause environmental 
thresholds to be exceeded include nutrient cycling in the coastal zones which has increased “dead zones,” ocean 
debris, and invasive species creating new tropic systems. 


