
Future Integrative Science Program

FUTURE
Forecasting and Understanding Trends, 
Uncertainty and Responses of North 

Pacific Marine Ecosystems

CCCC (Climate Change and Carrying Capacity)

•PICES-GLOBEC Project
•1994-1996 Preparation
•1996-2006 Implementation
•2006-2008 Synthesis phase

The 1st Integrative Science Program 
of PICES



Goals of CCCC
• To provide a strategy for determining the 

carrying capacity for higher trophics in the 
subarctic North Pacific (salmon, pollock, birds, 
mammals, etc.); and

• To develop a plan for a cooperative study of how 
changes in ocean conditions affect the 
productivity of key fish species in the subarctic
North Pacific and coastal zones of the Pacific 
rim.

Central scientific issues of 
CCCC

• Physical Forcing 
• Lower Trophic Level Response
• Higher Trophic Level Response
• Ecosystem Interactions



Physical Forcing

What are the characteristics of 
climate variability, can interdecadal
patterns be identified, how and 
when do they arise?

Progress and Products
• 2000 Progress in Oceanography 
(North Pacific Climate Regime 
Shifts)
• 2005 Fisheries Ecosystem 
Responses Recent Regime Shifts 
(FERRRS) Report
• Many scientific papers on regime 
shifts

Lower Trophic Level Response

How do primary and secondary producers 
respond in productivity, and in species
and size composition, to climate variability 
in different ecosystems of the
subarctic Pacific?

Progress and Products
• Ecological Modelling special issue on 
NEMURO model 
• Contributions to North Pacific Ecosystem 
Status Report
• Development of NEMURO through many 
workshops. Great progress on LTL and 
linkage to climate
• Activities leading to SCOR WG 125 
(Global Comparisons of Zooplankton) 
• New CPR program in North Pacific

Legacy of CCCC program (1996-2006)
(Batchelder, 2007)

Higher Trophic Level Response

How do life history patterns, 
distribution, vital rates, and population 
dynamics of higher trophic level 
species respond directly and indirectly 
to climate variability?

Progress and Products
• Linkage of NEMURO to higher 
trophics, esp. fish, NEMURO.FISH
• Cross-regional comparisons of 
species responses to climate — e.g., 
herring, sardine, pollock
• ECOSIM/ECOPATH efforts of BASS 
Task Team to examine differences in 
higher trophic food webs of eastern 
and western subarctic gyres.

Ecosystem Interactions

How are subarctic Pacific ecosystems 
structured? Is it solely through bottom-up
forcing, or are there significant intra-trophic
level and top-down effects?

Progress and Products
• Prog. Ocean. special issue on 
“Mechanisms that regulate North Pacific 
ecosystems: Bottom-up, top-down, or 
something else?”
• ECOSIM/ECOPATH efforts of BASS 
Task Team to examine differences in 
higher trophic food webs of eastern and 
western
subarctic gyres.
• Iron Fertilization Experiments in Western 
and Eastern Subarctic Pacific that were 
coordinated through IFEP advisory panel.



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

•2003-2006 initial planning & discussion
•2007-2008 writing-up of Science Plan 
•2008-2009 writing-up of Implementation Plan
•2009-2019 Implementation

Next Integrative Science Programs 
of PICES

•Build upon the successful CCCC program

•From climate variability to global change

•From the coast to the open ocean, and explicitly 
include the inter-relationship of marine 
ecosystem and social systems

•Key Elements -- Forecasts, human dimension, 
mechanisms, scenarios

Objectives in Developing FUTURE



To understand and forecast responses of 
North Pacific marine ecosystems to 
climate change and human activities at 
basin and regional scales, and to broadly 
communicate this scientific information to 
members, governments, resource managers, 
stakeholders and the public.

THEME for FUTURE

FUTURE
Move beyond previous research programs by:

– investigating the mechanisms underlying 
ecosystem response to natural and 
anthropogenic forcings; 

– Improving forecasting capabilities and 
providing estimates of the uncertainty
associated with these forecasts; and

– developing more effective ways to convey
knowledge and predictions. 



FUTURE

“What is the future of the North Pacific 
given current and expected pressures,?”

Three research themes
• What determines an ecosystem’s intrinsic 

resilience and vulnerability to natural and 
anthropogenic forcing?

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

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



Anticipated Benefits
• Increased understanding of physical, chemical and biological linkages 

and ecosystem responses to anthropogenic and climate forcings;

• Coordinated monitoring and descriptions of the current state of 
ecosystems;

• Forecasts of future states of North Pacific marine ecosystems and 
their associated uncertainty;

• Better quantitative and qualitative forecasts, with specified uncertainty, 
of ecosystem responses to climate change and increasing human 
influence;

• IPCC-like reports on responses of North Pacific ecosystems to climate
change;

• An improved scientific basis for managing coastal ecosystems to sustain 
ecosystem services and to mitigate various environmental problems;

Anticipated Benefits (cont.)
• Quantification of the benefits and risks associated with different 

management strategies;

• Region-specific assessments of topical issues (e.g., harmful algal blooms, 
eutrophication, native and alien species range changes, anoxia, and ocean 
acidification);

• Increased data sharing, access and dissemination with a focus on
coordination and metadata.

• Increased marine science capabilities in PICES member countries;

• Increased participation in PICES of younger scientists and a greater 
role for social and economic scientists;

• Increased public awareness of the ecosystem changes in the North
Pacific. 



Deliverables
• Regional-scale atmospheric and oceanic physical models to develop climate

change scenarios at spatial and temporal scales that are relevant to both 
ecosystem process research and to marine resource policy development.

• Coupled bio-physical models that elucidate the mechanisms whereby 
ecosystems change due to climate change and/or anthropogenic 
perturbations.

• Ecological models that integrate the research results of climatologists, 
oceanographers, and marine biologists.

• Models that reveal the probable consequences and effectiveness of 
alternate management strategies.

• Media to communicate effectively the scientific advances and outcomes of 
FUTURE to policy makers, managers and society.

Summary – what we hope for

FUTURE will improve understanding of the North 
Pacific Ocean, including its climate, biological 
processes and human communities, and will enhance 
wise use of this information by governments and 
society at large.



Possible co-operation with other  
regional bodies in NP

• Common interests on coastal & 
anthropogenic issues

• Data sharing
• Co-ordination of implementation of 

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

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

3.2. 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?

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

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

3.5. 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?

Cooperation with regional 
bodies in the future will be 
crucial for the success of 

FUTURE

Thank you!


