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Can we really solve these issues?

Do we need a new methodology/attitude
to solve These Issues?

What in fact characterizes these issues?

These problems are characterized by

Open Systems

January 18, 2010 tlaria Tokaro
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Can We Really Solve
Open Systems Problems?

* No, in the sense that we could give strong/complete
solutions to well defined {closed systems) problems.

* Yes, in the sense that we will be able to give a means to
make the entire situations better, not worse, with our best
effort.
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Open Systems Simulation
Taka Sasaki and Mario Tokoro

e How can we simulate an Open Systems Problem?
— Model-oriented Approach
* How to fuse models for reality?

— Data-oriented (Statistical) Approach

* Whatto collect, how to represent, and how to find models
fromdata?

» Can the future be predictable from pastdata?

— Computer simulation only with the first principles (micro
theories) can possibly predict the future.

— Macro Model can be used for computational efficiency.
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What are lacking for Open Systems
Simulation?

General method of fusing models of different domains

— e.g., climate, habitation, human traffic, birds migration,
pandemics

General framework and simulation system that allow
incremental change of models

New algorithms for numerical analysis and multi-agent
simulation

Ultra parallel/distributed supercomputer architectures

Education
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=7 LB BIE (MDGs)

1. Eradicate extreme poverty and hunger

2. Achieve universal primary education

3. Promote gender equality and empower women
4. Reduce child mortality

5. Improve maternal health

6. Combat HIV/AIDS, malaria and other diseases
7. Ensure environmental sustainability

8. Develop a global partnership for development
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NOAA (Z X % National Climate Service
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http://www.cpo.noaa.gov/about_climate/

http://science.house.gov/publications/hearings markups details.aspx?NewsID=2449
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Conference Statement
Final version

VISION

Provision of routine and sustained global information on
the marine environment sufficient to meet society’s needs
for describing, understanding and forecasting marine
variability (including physical, biogeochemical, ecosystems
and living marine resources), weather, seasonal to decadal
climate variability, climate change, sustainable
management of living marine resources, and assessment of
longer term trends

In order to serve the needs of our nations and of the global community, We, the more
than 600 Participants from 36 nations of the OceanObs’09 Conference in Venice,

Recognizing the progress in ocean observations in the last decade, the demonstrated
societal benefits of the existing elements, the recent technical and scientific
developments that enable enhancements to observing systems and ensuing services,

Having broadly consulted with the communities involved in the production, distribution
and use of ocean information,

Informed by 99 Community White Papers, 47 Plenary Papers, and discussions
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captured in the Conference Summary,

Call for significantly enhancing internationally-coordinated provision of sustained
observation and information of the world ocean, as a part of the larger earth
system observing effort, for public good and stewardship.

Core principles of participation in the sustained observing system include recognition
that users require rapid access to all relevant data, free of charge. An integrated
system, making use of remotely sensed and in-situ observationsis essential.
Observations are openly shared in near-real-time when technically feasible. They
are collected, analyzed, archived, and distributed to internationally agreed
standards with agreed best practices.

Despite the profound importance of marine information to meet the needs of our
societies, the resources necessary to observe, assess and forecast global marine
conditions are fragile and insufficient.

A true global partnership with strong local benefits requires involvement of all
stakeholders. All nations must work together for mutual benefit, through educational
programs and development of national capacity.

Many organizations are playing roles to sustain and develop the ocean observing
system.

At the global level, the Intergovernmental Oceanographic Commission of UNESCO
(I0C), the World Meteorological Organization (WMO), the UN Environment Program
(UNEP) and the International Council for Science (ICSU) sponsor the Global Climate
Observing System (GCOS), the Global Ocean Observing System (GOOS) and the World
Climate Research Program (WCRP), which have taken the lead in formulating the
present plan for the sustained global ocean observing system. The satellite agencies of
the world also play a fundamental role in the integrated observing system, and the
Committee on Earth Observation Satellites (CEOS) has helped coordinate a global
response to needs. Nations have been urged to act on this GCOS Implementation Plan
by the UN Framework Convention on Climate Change (UNFCCC) and the Group on
Earth Observations (GEO). The WMO-IOC Joint Technical Commission for
Oceanography and Marine Meteorology (JCOMM) and its partner global observing
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networks coordinate observations, standards, the data system, and the development of
services for much of the physical and carbon ocean observing system. ICSU’s Scientific
Committee on Oceanic Research (SCOR) coordinates international ocean research that
has and will develop observing techniques and networks that become a part of the
sustained ocean observing system. The Scientific Committee on Antarctic Research
(SCAR) facilitates and coordinates research in the Antarctic and Southern Ocean. The
Partnership for Observation of the Global Oceans (POGO), a forum for leaders of major
oceanographic institutions responsible for implementation and operation of various
observing elements, advocates integrated global ocean observing systems and helps
build the capacity to make them a reality. The International Council for the Exploration of
the Sea (ICES) is committed to a strengthened role for scientific research on marine
ecosystems as a basis for advice that is unbiased, sound, reliable, and credible, to the
benefit of management and conservation of marine ecosystems and living marine
resources. The North Pacific Marine Science Organization (PICES) coordinates
scientific research and observations on marine environment, ecosystems, and their
living resources in the North Pacific and its marginal seas. The Census of Marine Life
(CoML) is global network to assess and explain the diversity, distribution, and abundance
of life in the oceans. The International Geosphere-Biosphere Programme (IGBP) and its
marine projects promote the development of ocean observing techniques and provide
research results that will become a growing part of a global integrated ocean observing
system.

At the regional and national level, meteorological agencies, oceanographic agencies,
space agencies, fisheries agencies, research funding agencies, marine research
institutions, ocean-related service providers, regional alliances, and the Large Marine
Ecosystem (LME) program are all key contributors to a sustained ocean observing and
information system.

The ocean observing system must be sustained and enhanced:

BECAUSE systematic observation of the properties of the ocean and the information

derived are changing what we know about the ocean and its implications for

society,

BECAUSE the real-time flow of these observations underpin the development,
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production, and delivery of many ocean services and support coastal zone
management,

BECAUSE global ocean information is critical to support forecasting of climate,
weather and natural hazards from daily to centennial time scales,

BECAUSE the development of an increasing range of ocean assessments and
climate services for planning, early warning, adaptation and mitigation, depend upon
availability of accurate observations and models of the world ocean,

BECAUSE the ocean is an important sink of anthropogenic CO2, and ocean
acidification potentially has significant impacts on marine ecosystems,

BECAUSE sustainable management of marine living resources depends on timely
and accurate monitoring of and information on biogeochemical cycles and
ecosystem function,

BECAUSE biodiversity is understood to be a key factor in ensuring sustainable
ecosystem function,

BECAUSE healthy coastal environments and their interactions with the open
ocean are important to society, and

BECAUSE the oceans remain seriously undersampled, and no single nation can
perform all necessary ocean observations

In solidarity, the Conference:

(1) Calls on all nations and governments to fully implement by 2015 the initial
physical and carbon global ocean observing system originally envisioned at
OceanObs’99, and refined at OceanObs'09.

(2) Calls on all nations and governments to commit to the implementation and
international coordination of systematic global biogeochemical and biological
observations, guided by the outcomes of OceanObs’09, and taking into account
regional variations in ecosystems.
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(3) Invites governments and organizations to embrace a framework for planning and
moving forward with an enhanced global sustained ocean observing system over
the next decade, integrating new physical, biogeochemical, biological observations
while sustaining present observations. Recommendations on this Framework,
considering how to best take advantage of existing structures, will be developed by an
post-Conference working group of limited duration.

(4) Urges the ocean observing community to increase our efforts to achieve the
needed level of timely data access, sensor readiness and standards, best practices,

data management, uncertainty estimates, and integrated data set availability.

(5) Asks governments, organizations, and the ocean observing community to
increase their efforts in capacity-building and education.
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Asa part of the Japan Coastal Dcean Predictability Experiment (ICOPE) project, researchers have been publishing
research results online and carmed out studies jointly with private sectors. Through th ose activities, Forecast Ocean
Farners LLP (FOP-LLP) was established as the world' s first company specializingin ocean currentforecasting Astheir
business activities could provide wider opportunities to utilize research achievementsin society, JAMSTEC auth orized it
asthe firstventure company on June 1, 2006

In an attempt to explore the effective use of the ocean currentinformation, FOP-LLF and a Japanese shipping company
carried out a jointexperimentusing VLCCs from 2006 to 2007 The results revealed that fuel consumption and Cy
emissionswere reduced by Upto 9% In addition to up-to-dats information forships, FOP-LLP provided information for
fisheries and ocean development companies to support their activities. Through all of th eses senvices, FOP-LLF had
steadily builtupits expertise over the years.

Upon the expansion of the business, FOP-LLP convertedfrom a limited liability partnershipto a corporation , a more
reliable and more organizedform of business. The new company, Forecast Ocean Plus, Inc (also "FOP"), took overthe
business activities of its predecessor and continues to contribute to a wider application of JAMSTEC s research findings
in practical settings. In view of this, JAMSTEC authorized the new FOP as its venture company.
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