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This presentation is written with the overall idea that the highest quality in D&IM should help
and support the PIs, project sponsors, funding agencies and end-users, to achieve and/or benefit
from the best science, today and tomorrow. N.B. This presentation is not always (or ever) the
“official” viewpoint of the JGOFS community, if such thing can be defined... Yet it is a
viewpoint, and it could be sometimes useful, and discussed...
Science & Data from Joint Global Ocean Flux Study: What is JGOFS?
The Joint Global Ocean Flux Study (JGOFS) is an international and multi-disciplinary
programme with participants from more than 20 nations. JGOFS was launched in 1987 at a
planning meeting in Paris under the auspices of the Scientific Committee of Oceanic Research
(SCOR). Two years later, JGOFS became one of the first core projects of the International
Geosphere-Biosphere Programme (IGBP).
The JGOFS Scientific Steering
Committee (SSC) created a
number of Planning Groups and
Task Teams to consider scientific
and logistic questions and make
recommendations. These groups
helped to identify and plan the
most important processes and
variables to study, the ocean
regions that such studies should
provide the greatest insight and
most useful data, and the best
experimental design for the studies. The SSC set up the sequence of events necessary to
complete specific tasks, the resources and level of international coordination required for the
tasks. The following scientific goals of JGOFS were published in its Science Plan to determine
and understand on a global scale the processes controlling the time-varying fluxes of carbon and
associated biogenic elements in the ocean, and to evaluate the related exchanges with the
atmosphere, sea floor and continental boundaries, to develop a capacity to predict on a global
scale the response to anthropogenic perturbations, in particular those related to climate change.
The strategy for addressing these goals has included a series of process studies in regions of the
ocean that are thought to contribute the most to the flux of carbon between the ocean and the
atmosphere, a global survey of dissolved inorganic carbon parameters in ocean waters, and
several long-term measurement programs at sites in key ocean basins. JGOFS developed a plan
for synthesizing the observations into a global picture of large-scale fluxes with the help of
several modelling techniques. JGOFS was indeed committed to the development of models that
can assimilate results from field studies, produce accurate large-scale descriptions of ocean

biogeochemical phenomena and predict oceanic responses to environmental changes. The final
component of the JGOFS strategy was a comprehensive and accessible database of results.
JGOFS has completed more than a decade of field studies in key regions of the global ocean.
These studies have brought together data on chemical fluxes, biological processes and the
physical forces that constrain them, in order to increase our understanding of the pathways by
which carbon moves through the ocean in various forms, organic or inorganic, in particles or
dissolved in the water, and of the ways in which biogeochemical systems vary over time and
regionally. Finally, the availability of remote-sensing data from instruments on satellites is
making it possible to extend the inferences made from the JGOFS field studies to regional and
global scales.

The JGOFS science produced an unprecedented, high spatial & temporal resolutions of
complex, multidisciplinary ocean data (with more than physical, chemical, biological and
sedimentological core parameters), acquired through a set of (evolving) extensive & intensive,
marine biogeochemistry studies, helped the design of field projects, hypothesis testing and
diagnostic & prognostic models, and required an adequate data management (& information)
system
According to the JGOFS Science Plan (1990) and JGOFS Implementation Plan (1992), the
initial objective and proposed set-up of the JGOFS Data Management System were as
follows:
The goal of JGOFS Data Management System is “to provide all interested scientists with
complete and convenient access to the international JGOFS dataset.”

The JGOFS policy regarding data submission, access and exchange, encourage free & open
communication of findings, including raw data, recommended access without restriction for any
interested user, provided that data originator is contacted for permission of further data use,
encourage national (mandatory) submission by project investigators of their data to the project
data system in a timely manner (cf. core parameter protocols), and invited each national project
committee to endorse this policy.
The National Project Data Centres (with a data coordinator) were expected to provide flexible,
online procedures of submission, exchange, retrieval & work, to establish an online national
project database, including data inventory & metadata, to use (extra-)national exchange modes
and formats for data project centres, to arrange training in using the procedures, and to interact
with the project DMTT as needed.
Data Management Group (later DMTT) was expected to continuously co-ordinate the national
activities, as needed, to monitor data management compliance, and to reassess periodically needs
& performance.
The Core Project Office (later IPO) also involved in the project data management, with the goal
to help the investigators to locate and access project data, through the support of project planning
& execution, data management, synthesis & modelling, and as a project resource centre on
national and regional activities.
The Terms of References (according
to their last revision in 1997) of the
JGOFS Data Management Task
Team were to initiate, encourage and
develop national data management, to
develop, implement timely, national
data exchange mechanisms, and
international data integration, to
compile & disseminate an integrated,
international
data
and
cruise
inventory, to monitor international
acceptance of, compliance with,
policy (& adapt it), to liaise with other
(inter-)national initiatives & data
centres, to provide IPO with advice
regarding data management, and to
report to SSC and implement its
recommendations.
The DMTT was composed to several
national
representatives,
located
within their NODC (CA, IN, JP, UK), or in an oceanographic institution (AU, FR, GE, US). In
other participating countries, data mostly with individual PIs (e.g., IT, PK, SP) and rarely
managed nationally (NL, NO).

According to the Final Report (2003) of the JGOFS Data Management Task Team, the main
achievements were to provide a high profile for biogeochemical data management within
community and outside, to compile and publish national cruise and data inventories, with added
value, to produce a unique, multinational, biogeochemical data product (DVD vol. 1), to
contribute to WDC-A, NASA’s GCMD, WDC-MARE, and other initiatives. The DMTT also
contributed through the publication of multiple CDs, the management of online data repository,
and with the help of the IPO also contributed to publications, special issues, reports, meetings,
books
The JGOFS International Data Collection is gathered in
a “Volume 1: Discrete Datasets” DVD which is the first
large scale, international, discrete data collection in global
oceanic biogeochemistry, from about 1000 cruises, and is a
fair representation of the national JGOFS data managers'
efforts. It represents from 80 to 96% of the JGOFS-funded
science data available, from the DMTT-represented
countries. A rough calculation indicates that about 85% of
datasets or cruises inventoried in the JGOFS DVD vol. 1
are originating from DMTT-represented countries.
According to the last updated JGOFS cruise inventories, about 80%
of all JGOFS data are on DVD vol. 1. In addition, a rough estimate
of the funding dedicated to data management is about 5% [2-8%],
excluding the approximate 5-yr half-time IPO support
It is anticipated that a JGOFS International Data Collection. “Vol. 2:
Integrated Datasets” DVD will be prepared with the help of the
WDC-MARE, funded by AWI and BMBF (Germany). So far, about
40’000 JGOFS data entries are already available in the PANGAEA
system (www.pangaea.de/)
According to the Final Report (2003) of the JGOFS Data Management Task Team, the “Lessons
Learnt” from the experience gained in the JGOFS Data Management, and which could serve as
recommendations of improvements for the benefits of all parties for future Data and Information
Management (mostly, to ensure the rapid dissemination of data and its long-term preservation
and accessibility) could be summarised as follows:Establish a coherent, credible, semidistributed and scalable, end-to-end D&IM plan with clear D&IM objectives, activities and
timeline; a policy (e.g., delivery and exchange standards), widely agreed by the scientists and
sponsors, and supported by funding agencies to insure compliance; a clearly identified core
project science and associated core parameters, to be revised regularly; an International Project
Data Centre designed to establish guidelines, provide advice, and facilitate exchange of
knowledge and expertise; several experienced, full-time national data managers / coordinators;
an increase of the overall value of scientific research and derived outputs...

In addition, it is proposed some additional ideas for a better Data & Information Management,
through a set of issues and questions to be addressed through few keywords describing the
overall D&IM system:
- Focus: definition of the project scope (business
plan?): e.g., identified project (inter)-national
activities, core parameters, expected data
volume and data management & product
requirements
- Credibility: Coherent & credible data
management framework: “An attractive carrot is
worth ten big sticks”
- Support: full and adequate support of the PIs, project managers, project sponsors and other
end-users..., and reciprocally!
- Flexibility: levels of granularity, of stability and of efficiency: e.g., DM organised by PIs,
projects, nations, parameters, or scientific communities?- Adaptability: roles of already existing
N(O)DCs? e.g., long-term archival / on-demand, multi-disciplinary, multi-strategic project
support
- Integration: added-value for all integrated activities and data product, for all parties: e.g., no
duplication of works, standards, easier synthesis and modelling
- Manageability: Objective tools to review, evaluate, monitor the D&IM efficiency and
achievements: e.g., data delivery, data usability, capacity building.- Productivity: create highly
visible, international deliverables to maintain the D&IM dynamics
An idealised D&IM system is also proposed as the support for a possible vision or a feasible
set-up for the future D&IM for marine projects.

It includes a range of services and products, taking full advantage of best practices, standards or
innovative approaches; several pro-active, ”bottom-up” strategies addressing all needs and
requirements; the establishment & support of experienced, full-time national or regional data
managers, through existing infrastructures, capacity building, new international synergies; a fair
”top-down” strategies to insure compliance, better integration; a policy fully agreed upon and
widely disseminated at the (inter)-national levels, for delivery, quality-control, referencing,
exchange, integration, dissemination, preservation..., to facilitate interoperability; project
knowledge resource centre (DIMO), a Data Management Committee (DMC, with data managers,
observationalists and modellers) and a set of Data Evaluation Units (DEUs), where needed.
Within the schematic diagram representing the interactions between the project partners and
collaborative bodies, and the main fluxes of data & information, each element represents a
function rather than an office.
In addition it is reminded that several useful marine data policies are already available
(especially online). A rough compilation of unofficial comments from data managers is also
available.
As indicated by H. Ducklow (JGOFS SSC Chair) during the Final JGOFS OSC (May 2003),
JGOFS was created as a visionary programme, especially through its union of biology, chemistry
and physics, (and sedimentology) and its collaborative science works including more than 20
nations, in a global, marine biogeochemistry (V. Vernadsky, “The Biosphere”, 1926) project.
This is a major achievement of JGOFS.
And behind all those science works and approaches, there is also a revolution in the way data
and information have been managed! ... and it is not finished!

There is a large number of data policies already available relevant to marine projects (alphabetical order,
most with an online version):
AMAP – Arctic Monitoring and Assessment Programme (AMAP) Trends and Effects Programme, Data
Policy – November 2000 – www.amap.no/
ANZLIC – Australian/New Zealand Land Information Council, Policy Statement on Spatial Data
Management – April 1999 – www.anzlic.org.au/policy/data_mgt.htm
ASAC – Antarctic Science Advisory Committee, Management of Scientific Data in the Australian Antarctic
Program – October 1999 – www-aadc.aad.gov.au/aadc/ASAC_data_management.asp,
www.aad.gov.au/default.asp?casid=3959
BENEFIT – Benguela Environment Fisheries Interaction and Training Programme, Data Policy – March
2002 – www.benefit.org.na/datamgmt/policy.html
Bromley Principles Regarding Full and Open Access to "Global Change" Data – . –
www.nap.edu/readingroom/books/BitsOfPower/box3.5.html
Canada-JGOFS Data Submission Policy – February 1997 – www.meds-sdmm.dfompo.gc.ca/jgofs/Docs/management/policy.html
CEOS – Committee on Earth Observation Satellites, Data Exchange Principles, Satellite Data Exchange
Principles in Support of Global Change Research – October 2001 – www.ceos.org/pages/satellite_1.html
CEOS – Committee on Earth Observation Satellites, Data Exchange Principles, Satellite Data Exchange
Principles in Support of Operational Environmental Use for the Public Benefit – October 2001 –
www.ceos.org/pages/satellite_2.html
CODATA – Committee on Data for Science and Technology, Scientific Data Policy Statements – . –
www.codata.org/codata/data_access/policies.html
CoOP Data Policy – January 2002 – www.skio.peachnet.edu/coop/datapol2.html,
www.skio.peachnet.edu/coop/datapol2.php
EEGLE – Episodic Events, Great Lakes Experiment Data Policy – October 1997 –
www.glerl.noaa.gov/eegle/data/docs/data_policy.html
EU-MAST – Data Management in MAST Projects, 4th revision of Code on Data Management in MAST
Projects – 1997 – www.sea-search.net/guidelines-practices/guidel02.htm
EU-MAST – A Guideline for Project Data Management – March 1997 – www.sea-search.net/guidelinespractices/welcome.html
EUMETSAT – European Meteorological Satellite Organisation, Principles on Data Policy – December 2002
– www.eumetsat.de/en/area1/pdf/Data_Policy.pdf
EuroGOOS – Global Ocean Observing System in Europe, Data Policy – March 2000 –
www.eurogoos.org/pdf/EG99_37DataPolicy.pdf
FSCS – Federal-State Cooperative System for Public Library Data Policy and Procedures for Review of
Data Elements – September 2001 –
www.nclis.gov/statsurv/surveys/fscs/aboutFSCS/PolicyandProcedureDataElements.pdf
GLOBEC – Global Ocean Ecosystem Dynamics, Data Policy – February 2001 –
www.pml.ac.uk/globec/Data/DataPolicy_June21st.PDF
ICES – International Council for the Exploration of the Sea (ICES) Oceanographic Data Policy – May 2002
– www.ices.dk/ocean/overview/policy.htm
IGBP – International Geosphere-Biosphere Programme, Data Policy – Townshend, J.R.G. 1996. Data policy
in the IGBP, IGBP Newsletter, 27. p.23 – .
IOC – Intergovernmental Oceanographic Commission, 2nd Session of the Intergovernmental Working Group
on IOC Oceanographic Data Exchange Policy (IOC/INF-1175) – June 2002 –
ioc.unesco.org/iode/files/i1175.pdf

IOC - Intergovernmental Oceanographic Commission, Oceanographic Data Exchange Policy - 02 July 2003
- http://ioc.unesco.org/iode/contents.php?id=200
IPCC – Intergovernmental Panel on Climate Change Data Distribution Centre, Data Statement – July 2003 –
ipcc-ddc.cru.uea.ac.uk/ddc_policy.html
JCADM – Joint Committee on Antarctic Data Management, data policy requirements – June 2003 –
www.jcadm.scar.org/whymeta1.html#Data_Policy
MARGINS Data Policy – January 2002 – www.margins.wustl.edu/PDF/MARGINS_Data_Policy.pdf
MEDS – Fisheries and Oceans Canada, Marine Environmental Data Service, Management Policy for
Scientific Data – June 2001 – www.dfo-mpo.gc.ca/science/data-donnees/datapolicy_e.htm
NERC – Natural Environment Research Council Data Policy Handbook, v. 2.2 – December 2002 –
www.nerc.ac.uk/data/documents/datahandbook.pdf
NRIMS – Natural Resources Information Management Strategy, Australia NSW Natural Resources
Metadata Policy – July 2002 – www.nrims.nsw.gov.au/policies/metadata_policy.html
NSF – National Science Foundation, Guidelines and Award Conditions for Scientific Data – December 1998
– www.nsf.gov/pubsys/ods/getpub.cfm?opp991
NSF – National Science Foundation, Division of Ocean Sciences, Data and Sample Policy – April 2003 –
www.nsf.gov/pubs/2004/nsf04004/nsf04004.pdf
Ridge 2000 – Data Policy – November 2002 – r2k.bio.psu.edu/Data_policy/r2kdatapolicy_final.html
OAII – Ocean-Atmosphere-Ice Interactions Data Management Guidelines – January 2002 – arcssoaii.hpl.umces.edu/description/DataPolicy.html
ODP – Ocean Drilling Program, Sample Distribution, Data Distribution, and Publications Policy – February
2003 – www-odp.tamu.edu/publications/policy/policy.pdf
OMEX – Ocean Margin EXchange II-II – Data Policy and Exchange Code – . – .
OSDM – Commonwealth Office of Spatial Data Management, spatial dataset access policy – February 2003
– www.osdm.gov.au/osdm/data_acc_policy.html
OSDM – Commonwealth Office of Spatial Data Management, spatial data access & pricing policy –
September 2001 – www.osdm.gov.au/osdm/policy.html
SCAR – Data Policy and Data Publishing in Science, for Germany – June 2003 –
www.jcadm.scar.org/Articles/DataPolicyReinke.html
SERC – Smithsonian Environmental Research Center, Excerpts from SERC's Data Policy – December 2001
– www.serc.si.edu/datamgmnt/policy.htm
US GCRIO – Global Change Research Information Office, USGCRP Policy Statements on Data
Management for Global Change Research – July 1991 – www.gcrio.org/USGCRP/DataPolicy.html
US GLOBEC – U.S. Global Ocean Ecosystems Dynamics Data Policy, Report Number 10 – February 1994
– www.usglobec.org/reports/reports.pdf.files/data.policy.pdf
US JGOFS Data Policy – . – ioc.unesco.org/oceanteacher/resourcekit/Module1/DataPolicy/u_s_jgofs.htm
US WOCE – Global Repeat Hydrography Program Data policy, in support of US carbon cycle and CLIVAR
programs – December 2001 – www.aoml.noaa.gov/ocd/repeathydro/strawman_data.html
WCS Wildlife Conservation Society Glover's Reef Marine Research Station, Database Management Policy,
Belize – . – www.wcsgloversreef.org/gloversreef/gloversresearch/grdata/
WOCE – World Ocean Circulation Experiment, Data Policy and Practices – 1995 –
www.cms.udel.edu/woce/WOCEDOCS/datapol.htm
WOCE – World Ocean Circulation Experiment, Official Statement on Data Sharing Policy – July 2000 –
whpo.ucsd.edu/policies/sharing.htm

According to some informal inputs from various data managers, there is a need for:

•

the highest quality in data management to support the best science

• defining the goals of the present action: work out a business model of how data is published, and how
users will (not just want) access or exchange these data, and how this transaction can be managed and
tracked
•

defining the practicalities of the data management and its relations with funding agencies…

•

defining requirements, resources and benefits of the data management framework…

• listing the obstacles to a good data management: e.g., not a priority for scientists; different time and
protocols for data delivery, and different efforts to acquire data, which as a whole create a sense of data
possession, especially for biological data
• some strong connections of "basic" science with the economic sector, on the side of the funding
agencies / political arena: if the science is to used by a broader audience, an improved data management
system must be planned and achieved, to increase the added value of the science.
• The know-how and techniques in data management developed in the project must be transmitted to
future, similar project and / or the WDC system
• acknowledging that any new oceanographic project in biogeochemistry and ecology will still be
considered as a "small and complicated" data project when compared with other physical, observational
projects, which produce very large but simple datasets, so that a specific, proper, adequate data
management be set up in the future
• an agreement, a "permit" (with evaluation?) prior to participate in the international project, so that
commitment to a proper, national data management framework is maintained and efficient – cf. SOLAS
setup.
• the identification of all funding agencies involved nationally and internationally in the project, to
reach a agreement is widely accepted.
• to reach a full agreement between national data managers, participating scientists and funding
agencies and project parent bodies about data policy enforcement and benefits from the agreed
framework.
• international data management guidelines and framework, for protocols of data collection and
submission, for data policy with a clear timeframe and with continuity during the whole duration of the
project, and for data management standards, such as use of XML, data dictionary…
• an IPO as a international focal point of activities and intelligence, in charge of careful and continuous
monitoring, review, evaluation and improvement of the setup and progress of projects and field
operations, in each participating countries
• a Data and Information Management Committee (DIMC) to be set up from the start, with an clear
executive duty and mandate and to be science-driven, with at least 50% members from the scientific

community (data producers, data users)… scientists being both end-users and specifiers / co-designers of
the database objectives
•

a national focal point in each participating countries

•

reconciling both approaches (national focus and data-type focus)

• the data producers to have full control of their data, provided that it is in accordance with the project
rules of funding and project requirements
• some increase in the "education" / awareness for the institutions managers (in science and data
management) so they know that oceanographic data and information are not all easy to manage (collect,
process, quality-control, document, organise, disseminate, archive…)
• some beforehand agreement regarding goals, procedures and deliverables at each level, for each actors
(data managers, scientists, funding agencies, project managers…)
• data managers to work fully with, and for, the scientists and using their "language" in order to
encourage & facilitate communication, for a full, better, positive cooperation
• a preference for "inclusive" over "exclusive" data management plans: exclusive means "you dictate
the rules, and if we don't agree, we don't play". Inclusive means "you seek out from us what we think we
can do, and together, we work out how to meet both of our needs". An "exclusive" will tend to generate
unproductive competition among organizations rather than symbiotic cooperation
•

a strong and clear enforcement procedure, if a submission deadline is set up

• a clarification of the conflict between data submission deadline and interdependency of measurements
that slow down the whole data submission process
• an easy access to data for all, not only for the modellers and analysts, and for an even more easy and
fast access within one field operation
• tools of data management, data analysis and data visualisation to be openly shared and to be supported
through a open-community framework. Examples are the ODV software (www.awibremerhaven.de/GEO/ODV/), the GMT software (gmt.soest.hawaii.edu/) or the JOA software
(odf.ucsd.edu/joa/), which are (great) successes. Is it better to have / promote individual initiatives (see
above)…, or to setup an official initiative led by a task force for tool development (e.g., DODS,
www.unidata.ucar.edu/packages/dods/index.html)…?
• the development of capacity building in data management, at the national and international levels, and
of technology transfer
•

recognizing the marked interest in the Digital Identification Object (DOI) development

•

identifying any specific conditions and requirements for the Less Developed Countries?

• establishing a clear view of history and of local constraints in the development of national data
management framework.

