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FUTURE Science Program

Forecasting and Understanding Trends, Uncertainty 
and Responses of North Pacific Marine Ecosystems



1. Remind ourselves of FUTURE objectives and structure

2. Updates on Working Group activities related to 
FUTURE and other FUTURE related topics

3. Open discussion about FUTURE and Beyond!

SESSION OBJECTIVES



PICES FUTURE IMPLEMENTATION

1. To increase understanding of climatic and anthropogenic 
impacts and consequences on marine ecosystems, with 
continued leadership at the frontiers of marine science.

2. To develop activities that include the interpretation, clarity 
of presentation, peer review, dissemination, and evaluation 
of ecosystem products (e.g., status reports, outlooks, 
forecasts) and establish a process for engaging interested 
institutions and other recipients.

See FUTURE Implementation Plan: 
http://www.pices.int/members/scientific_programs/FUTURE/FUTURE-SSC

http://www.pices.int/members/scientific_programs/FUTURE/FUTURE-SSC


1. What determines an ecosystem’s intrinsic resilience and 
vulnerability to natural and anthropogenic forcing?

See FUTURE Science Plan: 
http://www.pices.int/members/scientific_programs/FUTURE/FUTURE_final_2008.pdf

PICES FUTURE RESEARCH THEMES
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FUTURE RESEARCH THEMES

1. What determines an ecosystem’s intrinsic resilience and 
vulnerability to natural and anthropogenic forcing?

o What are the important physical, chemical and biological processes that underlie 
the structure and function of ecosystems?

o How might changing physical, chemical and biological processes cause alterations 
to ecosystem structure and function?

o How do changes in ecosystem structure affect the relationships between 
ecosystem components?

o How might changes in ecosystem structure and function affect an ecosystem’s 
resilience or vulnerability to natural and anthropogenic forcing?

o What thresholds, buffers and amplifiers are associated with maintaining 
ecosystem resilience?

o What do the answers to the above sub-questions imply about the ability to predict 
future states of ecosystems and how they might respond to natural and 
anthropogenic forcing?



FUTURE RESEARCH THEMES

2. How do ecosystems respond to natural and anthropogenic 
forcing, and how might they change in the future?

o How has the important physical, chemical and biological processes changed, how 
are they changing, and how might they change as a result of climate change and 
human activities?

o What factors might be mediating changes in the physical, chemical and biological 
processes?

o How does physical forcing, including climate variability and climate change, affect 
the processes underlying ecosystem structure and function?

o How do human uses of marine resources affect the processes underlying 
ecosystem structure and function?

o How are human uses of marine resources affected by changes in ecosystem 
structure and function?

o How can understanding of these ecosystem processes and relationships, as 
addressed in the preceding sub-questions, be used to forecast ecosystem 
response?

o What are the consequences of projected climate changes for the ecosystems and 
their goods and services?



FUTURE RESEARCH THEMES

3. How do human activities affect coastal ecosystems and how 
are societies affected by changes in these ecosystems?

o What are the dominant anthropogenic pressures in coastal marine ecosystems 
and how are they changing?

o How are these anthropogenic pressures and climate forcings, including sea level 
rise, affecting nearshore and coastal ecosystems and their interactions with 
offshore and terrestrial systems?

o How do multiple anthropogenic stressors interact to alter the structure and 
function of the systems, and what are the cumulative effects?

o What will be the consequences of projected coastal ecosystem changes and what is 
the predictability and uncertainty of forecasted changes?

o How can we effectively use our understanding of coastal ecosystem processes and 
mechanisms to identify the nature and causes of ecosystem changes and to 
develop strategies for sustainable use?



















How does PICES fit within this framework? 



WG-41



How does PICES/FUTURE apply this framework? 



Case Study: Northeast Pacific Marine Heat Wave, 2014-16
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Case Study: Species Alternation in the Western Pacific
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Case Study: Jellyfish Blooms in the Western Pacific
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Case Study: Transboundary Management under Climate Change
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1. Are there better ways for FUTURE to achieve its 
objectives?
o Improved communication within PICES community
o Steering Committee liaisons for Expert Groups
o Collaborative work between Expert Groups

2. What other case studies should PICES implement?

3. Are issues related to coastal societies and 
ecosystems being adequately addressed?

COMMUNITY INPUT TO FUTURE



1. What are the emerging issues (scientific, 
technological) that PICES should address?

2. What process should PICES undertake to 
implement a new integrative Science Program?

3. What type of Science Program(s) should PICES 
implement?

4. How can PICES contribute to the UN Decade of 
the Ocean (2021-2030)

COMMUNITY INPUT TO THE FUTURE
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