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EXECUTIVE SUMMARY 

The IOC Data and Information Management Strategy is for all data collected in IOC programmes. 
The vision is for  

“A comprehensive and integrated ocean data and information system, serving the broad and 
diverse needs of IOC Member States, for both routine and scientific use.”  

The concept of delivering a data and information service for the “global ocean commons” (i.e. 
global public good) is central to this vision. The objectives of the Strategy are to: 

• Facilitate and promote the exchange of oceanographic data and information in compliance 
with the IOC Oceanographic Data Exchange Policy; 

• Deliver a comprehensive distributed data system that can receive data collected by all IOC 
programmes and projects, as well as other marine science programmes, and deliver them in 
a uniform and transparent way to all users; and 

• Deliver a system that can collect bibliographic and factual information from all IOC 
programmes, as well as other marine science programmes, and projects and deliver them in 
a uniform and transparent way to all users. 

The IOC Data and Information Management system resulting from this strategy will deliver: 

• Assembled, quality controlled and archived data on a diverse range of variables according to 
scientifically sound and well-documented standards and formats; 

• Timely dissemination of data on a diverse range of variables (observations and model 
outputs) both on real-time and delayed modes depending on the needs of user groups and 
their technical capabilities (automatic dissemination as well as “on demand”); and  

• Easy discovery and access to data and information on a diverse range of variables and 
derived products (including forecasts, alerts and warnings) by users who have a broad range 
of capabilities. 

The IOC Data and Information system will provide seamless access to the real-time and delay-mode 
oceanographic data and services across all IOC and related programmes, handling data from the 
point of collection, through processing and quality control, to archival and dissemination. The IODE 
developed Ocean Data Portal (ODP) will facilitate the exchange and dissemination of data and 
services from these systems and will be a key component to deliver the objectives of the IOC Data 
and Information Strategy. Data, metadata and information will be fully interoperable with the WMO 
Information System (WIS) and the ODP will function as a WIS Data Collection or Production Centre 
(DCPC) providing oceanographic data and services. 

To ensure its success, the IOC Data and Information Strategy must achieve strong awareness, 
involvement, acceptance and recognition within and between IOC programmes, and with IOC 
partners. Efficient communication and outreach remain key elements of the Strategy.  Information 
about the IOC Data and Information Strategy, its development, data and information centres, 
standards, and implementation progress must be made available in an easy to understand form. By 
reaching out and serving user communities (scientists, policy makers, managers, educators, 
students, industries and businesses) will make data and information, including derived products, 
easily discoverable and accessible, so they can be used in the most efficient and user-friendly way.  

The IODE capacity development strategy, implemented as Ocean Data and Information Networks or 
ODIN, provides a cost-effective and sustainable model for capacity building at the regional level. 
ODINs develop networks for managing and exchanging oceanographic data and information within 
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the regions including contributing to ocean sciences, operational oceanography development and 
integrated coastal management and disaster reduction programmes at the regional level. ODINs 
also contribute to improving the provision of oceanographic data and information products and 
services to different users by sharing of expertise, knowledge transfer and capacity building and aim 
to become useful platforms for other IOC programmes. It is recommended to utilize the ODIN 
model as the capacity building mechanism for the IOC Data and Information Management Strategy. 

The major elements of the Strategy are:  

• Adhere to the IOC Oceanographic Data Exchange Policy; 
• Ensure the long-term archival, management and services of oceanographic data and 

information; 
• Recommended standards and best practice for management and exchange of 

oceanographic data; 
• Acceptance and implementation of a set of interoperability arrangements, including 

technical specifications for collecting, processing, storing, and disseminating shared data, 
metadata and products; 

• Discovery, access and retrieval of data from IOC programmes, as well as from programmes 
and organizations collaborating with IOC,  through the Ocean Data Portal (ODP), OceanDocs 
and the Ocean Biogeographic Information System (OBIS) ;  

• Continued development of Ocean Data and Information Networks (ODINs) backed up by 
OceanTeacher as a capacity building tool, whilst extending OceanTeacher through 
cooperation with JCOMM and others as appropriate; 

• Development of appropriate metrics to help evaluate the data and information system; 
• Provide the crucial link between data, information and the dissemination of knowledge 

through the management of marine information by marine librarians; 
• Facilitate proper citation of datasets by providing all the required elements of a citation 

including a persistent identifier (an unambiguous, unchanging reference); and 
• Governance by an Advisory Group represented by experts nominated by the governing 

bodies of IOC programmes. 

The greatest challenge to be faced in developing and implementing the IOC Data and Information 
Management Strategy is one of coordination and cooperation among Member States, partners and 
user communities. There are currently still major barriers to the efficient use and re-use of data, i.e. 
Open Data, and to overcome these, and make the best use of the new technologies available, a 
culture change is required. The information technology required to meet most of the requirements 
of the strategy, whilst challenging, can be developed from existing capabilities through relatively 
straightforward software engineering. But the strategy will only succeed if all participants actively 
use the data and metadata standards, communications protocols, software, and policies that will 
knit the parts into a fully integrated system.  
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Within the context of IOC the following definitions for data and information are 
used: 

• Data: consists of oceanographic observation data, derived data and 
gridded fields (IOC Oceanographic Data Exchange Policy) 

• Information: includes factual (e.g. directories of experts) and textual 
(literature) information that may be the outcome or product of scientific 
research. (IODE GEMIM) 

1. INTRODUCTION 

The Intergovernmental Oceanographic Commission (IOC) of UNESCO provides its Member 
States with an essential mechanism for global cooperation in the study of the ocean. The 
IOC promotes international cooperation and coordination of programmes in research, 
observing systems and services, and capacity-building, in order to learn more about the 
nature and resources of the ocean and coastal areas and to apply that knowledge for 
the improvement of management, sustainable development, the protection of the 
marine environment, and the decision making processes of its Member States. 

The function of data collection, through the IOC networks of ocean observations, is 
fundamental and underpins current research efforts on climate and the development of 
ocean services. Consistent with its international public service mission, all data collected 
by Member States as part of IOC Programmes and activities are subject to free and open 
exchange under the current IOC Data Policy. New automated systems deployed over the 
World oceans are providing a data stream never attained before in history. Organizing the 
necessary technological networks, collaborating with WMO and using its GTS system, IOC 
has significantly closed the gap between the traditional delayed mode exchange of data 
(weeks to months) and real-time exchange of data. Current IOC programmes provide the 
necessary data, information and knowledge to contribute to services needed to 
effectively address ocean issues.  

 

 

 

 

 

 

Oceanographic data and information underpin many of the activities we undertake 
encompassing scientific research, modelling, monitoring and assessment. These data are 
precious; they are fundamental to the understanding of the processes that control our 
natural environment. The data held provide answers to both local questions (such as the 
likelihood of coastal flooding) and global issues (such as the prediction of the impact of 
global warming). The better we can predict these events, the better we can protect 
ourselves into the future. This not only affects us, but the quality of the lives of future 
generations. 

Additionally, whilst the data collected will be used operationally or manipulated by the 
scientist or researcher to provide material for scientific publication, the data are a 
resource in their own right. Properly managed and preserved, they can potentially be re-
used by future researchers, and exploited commercially or educationally. Such further 
uses, often not envisaged in the first instance, will make an additional contribution to 
scientific advance and knowledge. 
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Oceanographic data are obtained by diverse means: nets are dragged, traps are set; 
instruments are lowered from ships, set adrift, or moored on cables and platforms, 
satellites scan the oceans from space, and laboratories are constructed on the seafloor. 
Measurements are made for a wide variety of purposes by individuals and sensors 
supported by many different kinds of institutions, including governments, commercial 
operations and non-governmental organizations. These data come in many different 
forms, from a single variable measured at a single point (e.g., a species name) to 
multivariate, four-dimensional collections of data that may be many terabytes in size. 

These data are often irreplaceable; they are always unique, if only in the timing of 
collection. Even when considering all of the data collected, spatial and temporal coverage 
is quite sparse. Oceanographic data can also be extremely expensive to collect. Over many 
years a variety of databases have been compiled bringing together data from many 
different sources. More recently there has been need for access to more multidisciplinary 
and integrated datasets to further our knowledge and understanding and to better 
manage the marine environment, including taking an ecosystem approach. In addition 
there is an increasing requirement for operational data in near-real-time for forecasting 
marine conditions. 

Marine Science Libraries and Information Centres play an important role in promoting 
information about the marine environment. Scientific knowledge is exchanged primarily 
through scientific publications; information provision to the policy makers is crucial in 
order to enable them to make the best decisions regarding the protection and use of the 
marine environment; marine research information contributes to educating the next 
generation of environmental stewards; research literature and public information tools 
attract a future environmentally concerned workforce and generates an ocean literate 
public that understands the value of the ocean and can make appropriate decisions to 
protect it.  

Research literature is increasingly produced and disseminated electronically (e-journals 
and e-repositories). Marine Science Libraries are at the forefront of open access to 
scientific publications and datasets. This creates challenges to the traditional publishing 
model but provides easier access to information to more people. Similarly, marine science 
libraries utilize web based environments to operate as clearinghouse systems and 
disseminators for factual information (e.g. online atlases, visualization products, 
databases of institutions and researchers, etc). On an international scale, networks of 
IODE Marine Information Management (MIM) Centres collaborate to develop products 
such as online repositories of marine and aquatic information, and services such as data 
links to scientific literature, data citation and standardized metadata, taxonomies and 
ontologies that will strengthen our global understanding of ocean processes and 
conditions. The Marine Information Management activities and its main expert base, i.e. 
the Marine Science Librarians, play a vital role in this knowledge cycle. 

The scope of this Data and Information Strategy is comprehensive and across all of the 
disciplines within the mandate of IOC. There is no a priori separation of functions based 
on the lead time for data delivery (e.g., real-time versus delayed mode) or in the type of 
data. Different strategies might be employed to satisfy global, regional and local 
requirements, and to meet timeliness needs.  
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This strategy has been developed to ensure that all projects and programmes which 
come under the auspices and guidance of IOC are covered by a common set of goals. It 
contributes to all the High-Level Objectives of the IOC (2008-2013) which address: 

1. Prevention and reduction of the impacts of natural hazards;  
2. Mitigation of the impacts of and adaptation to, climate change and variability;  
3. Safeguarding the health of ocean ecosystems; and 
4. Management procedures and policies leading to the sustainability of coastal and 

ocean environment and resources.  

It will focus on implementing, maintaining and developing data and information 
management and exchange by better engaging all Member States. It also takes into 
account those strategies already developed or under development, by for example, global 
GOOS, coastal GOOS and the Joint WMO/IOC Technical Commission for Oceanography 
and Marine Meteorology (JCOMM). In addition, programmes and projects sponsored or 
co-sponsored by IOC, which have developed data and information strategies have also 
been taken into account. The strategy covers all aspects of oceanographic data and 
information management including marine information management undertaken by 
marine science librarians, which provides the crucial link between data, information and 
the dissemination of knowledge. 

The information technology required to meet most of the requirements of the IOC Data 
and Information Strategy, whilst challenging, can be developed from existing capabilities 
through relatively straightforward software engineering. The greatest challenge to be 
faced is one of coordination and cooperation among partners and user communities. It 
can succeed only if the participants actively use data and metadata standards, 
communications protocols, software, and policies that will knit the parts into an 
integrated whole. The creation of a successful international data and information system 
will require a sustained effort, a commitment across the marine community, and 
continual coordination with other international bodies. 

This document outlines the strategy for the period 2013-2016 and will be reviewed after 
four years with progress evaluation mid-term.  

2. OCEANOGRAPHIC DATA AND INFORMATION MANAGEMENT AND 
EXCHANGE IN THE IOC 

This Strategic Plan covers a wide diversity of data and information over a range of spatial 
and temporal scales, including operational data flows to the latest scientific research. It 
also covers a diverse array of Member States ranging from the highly technically 
developed to those that may have little infrastructure for managing and utilizing data, 
data products and information.  

Over the history of the IOC, many ocean science and observation programmes and 
projects have been established. In 1961, the IOC established the IODE programme. 
Whereas the IODE, and especially its network of National Oceanographic Data Centres 
(NODCs), has assumed responsibility for the data management tasks of many national and 
international ocean science and observation programmes and projects, many 
programmes and projects have developed their own data and information management 
activities, often without linkages to the IODE and its NODCs. In addition, other 
international organizations, programmes and projects have also developed data and 



IOC Manuals and Guides No. 66 
page 4 

information management programmes and activities with national, regional or global 
focus, often in isolation.  

All programmes within IOC should have a data and information management 
component, developed within the programme and implemented in close collaboration 
and consultation with the IODE and its NODCs and Marine Information Centres, so the 
considerable expertise available in these national structures, can be fully exploited. The 
IOC Data and Information Management Strategy provides the framework in which these 
plans can be developed, and recommends the use of standards and the data centres 
where the data can reside. 

The Framework for Ocean Observing (FOO), which has been developed as an outcome of 
OceanObs09, is a framework for planning an enhanced global sustained ocean observing 
system over the next decade, integrating new physical, biochemical, biological 
observations while sustaining present observations. The Framework identifies the 
requirements, priorities, implementation and costs for obtaining the highest-priority 
global ocean observations essential for both research and societal needs. The Framework 
encompasses a collection of processes that provide a roadmap of organization, 
communication, best practices, and systems engineering to foster improved interfaces 
and integration of ocean observing efforts into an optimal global system and endorses a 
concept of Essential Ocean Variables (EOVs). Data management across all IOC 
programmes incorporates activities discussed in the FOO and the IOC Data and 
Information Management Strategy will deliver an effective data management system to 
ensure the needs of the ocean observing community are addressed. 

The task of building a global, distributed oceanographic data system is complex and 
requires a culture change leading to a greater level of international cooperation. Every 
participant will need to make changes in their present practices to conform to the larger 
view. But the payoff will be large and shared by all. The key to this process is agreement 
on standard practices and protocols. Starting afresh is not an option, and the current 
systems need to evolve into an interoperable system. New technologies and ideas will be 
exploited to handle and deliver data to a wide range of users or clients.  

ANNEX I lists a (non-exhaustive) number of IOC programmes and related organizations 
that play a role in the collection and management of oceanographic data and information.  

2.1. The IOC Oceanographic Data Exchange Policy 

The IOC Data and Information Management Strategy builds on the IOC Oceanographic 
Data Exchange Policy (see Box 1), which promotes the free and open access to data, 
metadata and products. This Strategy is also compatible with other relevant international 
data exchange policies which promote free and open access to data, for example, WMO 
Resolution 40 which provides for the free and unrestricted sharing of meteorological 
data, the ICSU WDS Data Policy, the ICES Data Policy, the IPY Data Policy and the GEOSS 
Data Sharing Principles.  

A variety of other programme, project, national and organizational data exchange policies 
also exist and as far as possible they should be encouraged to provide free and open 
access to data. Argo is a good example of a project with free and open access to all the 
data collected; real-time data are available within 24 hours and quality controlled data on 
a longer time scale. However, it is important to ensure intellectual property rights are not 
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BOX 1: IOC OCEANOGRAPHIC DATA EXCHANGE POLICY 

Preamble: The timely, free and unrestricted international exchange of oceanographic data is essential for the 
efficient acquisition, integration and use of ocean observations gathered by the countries of the world for a 
wide variety of purposes including the prediction of weather and climate, the operational forecasting of the 
marine environment, the preservation of life, the mitigation of human-induced changes in the marine and 
coastal environment, as well as for the advancement of scientific understanding that makes this possible. 

Recognising the vital importance of these purposes to all humankind and the role of IOC and its programmes 
in this regard, the Member States of the Intergovernmental Oceanographic Commission agree that the 
following clauses shall frame the IOC policy for the international exchange of oceanographic data and its 
associated metadata. 

Clause 1: Member States shall provide timely, free and unrestricted access to all data, associated metadata 
and products generated under the auspices of IOC programmes. 

Clause 2: Member States are encouraged to provide timely, free and unrestricted access to relevant data and 
associated metadata from non-IOC programmes that are essential for application to the preservation of life, 
beneficial public use and protection of the ocean environment, the forecasting of weather, the operational 
forecasting of the marine environment, the monitoring and modelling of climate and sustainable development 
in the marine environment. 

Clause 3: Member States are encouraged to provide timely, free and unrestricted access to oceanographic 
data and associated metadata, as referred to in Clauses 1 and 2 above, for non-commercial use by the 
research and education communities, provided that any products or results of such use shall be published in 
the open literature without delay or restriction. 

Clause 4: With the objective of encouraging the participation of governmental and non-governmental marine 
data-gathering bodies in international oceanographic data exchange and maximising the contribution of 
oceanographic data from all sources, this Policy acknowledges the right of Member States and data 
originators to determine the terms of such exchange, in a manner consistent with international conventions, 
where applicable. 

Clause 5: Member States shall, to the best practicable degree, use data centres linked to IODE’s NODC and 
WDC network as long-term repositories for oceanographic data and associated metadata. IOC programmes 
will co-operate with data contributors to ensure that data can be accepted into the appropriate systems and 
can meet quality requirements. 

Clause 6: Member States shall enhance the capacity in developing countries to obtain and manage 
oceanographic data and information and assist them to benefit fully from the exchange of oceanographic 
data, associated metadata and products. This shall be achieved through the non-discriminatory transfer of 
technology and knowledge using appropriate means, including IOC’s Training Education and Mutual 
Assistance (TEMA) programme and through other relevant IOC programmes. 

Definitions 

“Free and unrestricted” means non-discriminatory and without charge. “Without charge”, in the context of 
this resolution, means at no more than the cost of reproduction and delivery, without charge for the data and 
products themselves. 

“Data” consists of oceanographic observation data, derived data and gridded fields. 

“Metadata” is "data about data" describing the content, quality, condition, and other characteristics of data. 

“Non-commercial” means not conducted for profit, cost-recovery or re-sale. 

“Timely” in this context means the distribution of data and/or products sufficiently rapidly to be of value for a 
given application. 

“Product” means a value-added enhancement of data applied to a particular application. 

compromised in the data and in scientific papers produced by those responsible for the 
data collection. In addition, it is important to give proper credit to the data creators and 
data must be properly referenced or cited. The IODE is working closely with SCOR and 
MBLWHOI to promote the publishing of datasets within repositories as unique objects 
with data citations to improve data flow. 
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2.2. International Oceanographic Data and Information Exchange Programme (IODE) 

The IOC International Oceanographic Data and Information Exchange (IODE) was 
established in 1961 to “enhance marine research, exploitation and development by 
facilitating the exchange of oceanographic data and information between participating 
Member States and by meeting the needs of users for data and information products”. 
Formally the IODE started out as a Working Group on Oceanographic Data Exchange 
which was created by the First IOC Assembly (19-27 October 1961) through Resolution I-9. 
The Working Group became a Working Committee in 1973 through Resolution VIII-31, 
adopted by the 8th Session of the IOC Assembly (5-17 November 1973).  

The IODE system forms a worldwide service oriented network of National Oceanographic 
Data Centres (NODCs) and Marine Science Libraries and Information Centres and it 
collaborates closely with the ICSU World Data System (WDS) resulting in IODE acceptance 
as a network member of WDS. During the past 50 years, IOC Member States have 
established 80 oceanographic data centres and 55 National Centres for Marine 
Information in IOC Member States (Figure 1). At its twenty-second session the IODE 
Committee established the IODE Associate Data Unit (ADU) as a structural element of 
IODE to include the wider ocean research and observation community as key stakeholders 
of the IODE. ADUs will contribute to the objectives of NODCs by (i) improving the 
completeness of data coverage of NODCs; (ii) ensuring the long-term archival and 
preservation of ADU data by NODCs; and (iii) increasing awareness amongst the ocean 
research and observation community of the importance of professional data management 
through IODE NODCs. 

 

 

 

 

 

 

 

 

 

Figure 1: The IODE network (2012) 

The objectives of the IODE programme (revised through Recommendation IODE-XXII.15) 
are:  

(i) To facilitate and promote the discovery, exchange of, and access to, oceanographic 
data and information including metadata, products and information in real-time, 
near real time and delayed mode, through the use of international standards, and 
in compliance with the IOC Oceanographic Data Exchange Policy for the ocean 
research and observation community and other stakeholders; 
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(ii) To encourage the long term archival, preservation, documentation, management 
and services of all oceanographic data, data products, and information; 

(iii) To develop or use existing best practices for the discovery, management, exchange 
of, and access to oceanographic data and information, including international 
standards, quality control and appropriate information technology; 

(iv) To assist Member States to acquire the necessary capacity to manage marine 
research and observation data and information and become partners in the IODE 
network;  

(v) To support international scientific and operational marine programmes, including 
the Framework for Ocean Observing for the benefit of a wide range of users. 

The IODE network has been successful in collecting, controlling the quality of, and 
archiving millions of ocean observations, and making these available to Member States. 
Whereas in the past IODE data centres focused mainly on physical oceanography data, the 
IODE programme now gives attention to all ocean related data including physical 
oceanography, chemical, biological, etc. IODE closely collaborates with, and services the 
needs of the other IOC and related programmes such as Ocean Sciences, Ocean 
Observations (including JCOMM) and Capacity Development. Another major and long-
term commitment of the IODE programme is the long-term accessibility and archival of 
oceanographic data, metadata and information to safeguard present and future holdings 
against loss or degradation. 

2.2.1 IODE Quality Management Framework 

The IODE Committee has long held the view that there is a need for a quality 
management framework to confirm that NODCs are established and operate according to 
defined principles, including adherence to agreed standards and best practices and the 
requirements of the IOC Oceanographic Data Exchange Policy. This will ensure NODCs are 
able to provide quality data to meet the requirements of a broad community of users. 

The IODE Quality Management Framework (IODE-QMF) provides the overall strategy, 
advice and guidance to design and implement quality management systems for the 
successful delivery of oceanographic and related data, products and services. The main 
objectives of the IODE-QMF are:  

• to initiate and review existing standards, manuals and guides with respect 
to the inclusion of quality management procedures and practices; 

• to provide assistance to NODCs in establishing organizational quality 
management systems; 

• to promote accreditation of NODCs according to agreed criteria; and 
• to provide regular feed-back to the IODE Committee. 

To ensure NODCs are able to provide quality data to meet the requirements of a broad 
community of users, an accreditation process will be introduced by IODE. NODCs will be 
required to fulfil a minimum set of requirements to ensure compliance with IODE 
standards and to establish a mechanism to regularly monitor and assess the quality of 
data and service of a NODC.  

The IODE-QMF will be an integral component of the IOC Data and Information 
Management Strategy and will ensure the identified Strategic Plan deliverables are met.  
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2.3. JCOMM Data Management 

JCOMM was formed in 1999 by its parent organizations, the World Meteorological 
Organization and the Intergovernmental Oceanographic Commission (of UNESCO), with 
the merging of the activities of the WMO Commission for Marine Meteorology (CMM) 
and the Joint IOC/WMO Committee for the Integrated Global Ocean Services System 
(IGOSS) with the scope to coordinate worldwide marine meteorological and 
oceanographic services and their supporting observational and data management 
programmes. 

The stated long-term objectives for JCOMM are: (i) to enhance the provision of marine 
meteorological and oceanographic services; (ii) to coordinate the enhancement and long-
term maintenance of an integrated global marine meteorological and oceanographic 
observing and data management system; (iii) to coordinate and regulate the maintenance 
and expansion of a comprehensive database of marine meteorological, oceanographic 
and sea ice data; and (iv) to manage the evolution of an effective and efficient programme 
through the selective incorporation of advances in meteorological and oceanographic 
science and technology. 

JCOMM is structured into three Programme Areas (PAs), the Observations, Data 
Management, and Services and Forecasting Systems. The Data Management Programme 
Area (DMPA), in close cooperation with IODE, acts as a bridge between the JCOMM 
activities assisting in the specification and implementation of data management 
requirements, with the overall goal of integrating data management into an overall end-to 
end data management system. 

JCOMM has published its Data Management Plan (http://www.jcomm.info) which 
covers elements in common with the IOC Data and Information Management Strategy, for 
example, data and information exchange, data processing and data access. The close 
collaboration between JCOMM and IODE ensures that there is no duplication of effort and 
synergies are developed by sharing their experience and knowledge. Nevertheless there is 
still a need to optimize data management between marine meteorology and 
oceanographic communities. The establishment of the new Marine Climate Data System 
(MCDS) and its network of WMO-IOC Centres for Marine-meteorological and 
Oceanographic Climate data (CMOCs) as joint activities of marine meteorology and 
oceanographic services could be a way to improve the current situation. 

The MCDS will replace the Marine Climatological Summaries Scheme and its goal is to 
develop a standardized international data management system with responsibilities for 
integrating, collecting, rescuing, quality controlling, formatting, archiving, exchanging, and 
accessing marine-meteorological and oceanographic real-time and delayed-mode data 
and associated metadata. In particular, oceanographic data requirements for long-term 
climate monitoring, and climate services will be addressed. Aggregating and blending of 
the relevant data and metadata and the resulting high quality products for end users will 
be the key-functions of CMOCs activities. IODE will undertake full partnership together 
with JCOMM and provide synergies and activities for the implementation of the new 
MCDS. In doing so, IODE Ocean Data Portal (ODP) will play a central role. In addition IODE 
ODINs will have an active role within the new system.  

JCOMM also promotes the development of a global network of WMO-IOC Regional 
Marine Instrument Centres (RMICs) as a means to integrate instrument best practices and 

http://www.jcomm.info/
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related standards among the marine meteorological and oceanographic communities. 
RMICs will facilitate the adherence of observational data, metadata, and processed 
observational products to a higher level of standards for instruments and methods of 
observation, by providing: (i) facilities for the calibration and maintenance of marine 
instruments and the monitoring of instrument performance; and (ii) assistance for 
instrument intercomparisons, as well as appropriate training facilities complementing that 
of the instrument manufacturers. 

2.4. IOC Capacity Development for Data and Information ManagEment 

IOC develops leadership capacity, including fund-raising, team building, and decision-
making skills to strengthen scientific, legal and institutional structures. The vision of IOC 
capacity-building is  

“to establish networks of scientists, managers and other 
practitioners working within regional and other cooperative, 
mechanisms to create demand-driven science, enhance protection 
of the marine environment, and provide operational 
oceanographic services for the benefit of all humanity” 

Much regard is given to Africa as well as small island developing states where livelihoods 
depend heavily on marine resources. The IOC Capacity Development programmes 
empower developing countries to sustainably use their coastal and marine resources by 
encouraging self-driven capacity-development. The IOC’s self-driven capacity-building 
approach aims to reduce the continuous dependence on aid by empowering countries to 
address their own problems through science-based strategies. The role of IOC capacity 
development is described in detail in the document IOC Principles and Strategy for 
Capacity Building (IOC/INF-1211). 

Since its creation in 1961, IODE has developed a strong focus on capacity building. The 
lack of formal training possibilities in oceanographic data management has traditionally 
resulted in the in-house acquisition of data management expertise in the NODCs. In 
contrast, information management training is part of Librarian’s formal education, but this 
formal training is not always available in developing countries. Training of national experts 
has been the driving force that has resulted in the establishment of 80 NODCs as well as 
the nomination of 55 National Coordinators for Marine Information Management, 
associated with national marine libraries.  

Traditionally IODE undertook capacity building through the organization of national, 
regional or global training courses; through the funding of internships and the funding of 
participation in international conferences and workshops related to oceanographic data 
and information management. Since the late 1990s IODE has introduced a new capacity 
development strategy based upon four elements:  

• providing equipment  
• providing training 
• providing seed funding for operational activities of newly created data 

centres and marine libraries  
• working in a regional context, addressing common regional as well as 

national goals  



IOC Manuals and Guides No. 66 
page 10 

BOX 2: THE OCEAN DATA AND INFORMATION NETWORK FOR AFRICA (ODINAFRICA) 

The Ocean Data and Information Network for Africa (ODINAFRICA) brings together more than 40 marine 
related institutions from twenty five (25) Member States of the Intergovernmental Oceanographic 
Commission of UNESCO from Africa. The initial focus of ODINAFRICA was enabling member states from 
Africa to get access to data available in other data centres and scientific literature, develop skills for 
manipulation of data and preparation of data and information products, and develop infrastructure for 
archival, analysis and dissemination of the data and information products. Each of the participating 
institutions has developed a suite of data and information products that have been quality controlled, 
merged and availed through project website (www.odinafrica.org). These include: Directories of marine and 
freshwater professionals, Catalogues of marine related data sets, Marine Species data bases, library 
catalogues, catalogue of marine related publications from/about Africa and participation in an online 
repository of marine literature 

The network has now broadened its scope to encompass upgrading of the coastal observation network, 
though installation of sea level stations, as well as development of data and information products required 
to address the key coastal management issues that have been identified by countries participating in the 
initiative. These include (i) coastal erosion, (ii) management of key ecosystems and habitats, (iii) pollution, 
(iv) sustainable use of living resources, and (v) tourism. Specialized training has been organized to equip 
the staff of the data centres with skills in the use of decision support tools such as modelling, remote 
sensing and GIS to develop scenarios and display results of data analyses. The African Marine Atlas 
(www.africanmarineatlas.net) provides substantial maps, images, data and information to coastal resource 
managers, planners and decision-makers from various administrative institutions and specialized agencies 
in Africa 

The current phase (ODINAFRICA-IV) focuses on strengthening the Pan-African network of National 
Oceanographic Data and Information Centres and marine related institutions as a sustained mechanism for 
application of data, information and products for marine and coastal management in Africa. 

ODINAFRICA has harnessed the expertise available in the IODE network of data and information centres, 
together with the generous support provided by the Government of Flanders, Belgium to develop a network 
of data and information centres in Africa addressing the needs of a diverse user community. 

The IODE capacity development strategy has been implemented as Ocean Data and 
Information Networks or ODIN. The first region where the new strategy was 
implemented was Africa (ODINAFRICA) (See Box 2). Similar networks in the 
Caribbean/South America (ODINCARSA), Central Indian Ocean (ODINCINDIO), European 
countries in economic transition (ODINECET), Western Pacific (ODINWESTPAC) and Black 
Sea region (ODINBlackSea) have subsequently been established.  

 
It is important to note that ODINs do not focus only on the development of oceanographic 
data and information management capacity. ODINs are end-to-end capacity 
development platforms which seek close collaboration with IOC ocean observation 
programmes (GOOS), IOC ocean science (Harmful Algal Bloom programme), IOC coastal 
management (ICAM), as well as with JCOMM and regional programmes such as NEPAD, 
CPPS and the GOOS regional alliances.  

ODINs can be medium to large-scale projects that take 5-10 years to develop and come to 
fruition, and are dependent on extra-budgetary support from IOC Member States (both 
in- and outside the region) as well as donors. ODINAFRICA has received considerable 
financial support from the Government of Flanders (Belgium).  

Training activities of the IODE Programme are organized either at the IOC Project Office 
for IODE in Ostend (Belgium) or can be hosted by IOC Member States who then often 
cover a substantial part of the cost. 

The success of the ODIN projects is widely recognized as an excellent model for capacity 
building at the regional level. It is therefore recommended to utilize the ODIN model as 
the capacity building mechanism for the IOC Data and Information Management 

http://www.odinafrica.org/
http://www.africanmarineatlas.net/


IOC Manuals and Guides No. 66 
Annex I - Page 11 

Strategy, supplementing and contributing to the “IOC Principles and Strategy for Capacity 
Building” (IOC/INF-1211). 

3. THE STRATEGIC PLAN 

There are a number of shortfalls within the existing systems to deal with the broad range 
of applications, the operational requirements for data and information, the integration of 
satellite and in situ data, and an increased variety of physical, chemical, and biological 
parameters.  

3.1. Strengthening Existing Data and Information Systems 

In order to strengthen existing data and information systems the following requirements 
must be met: 

(i) Improve our ability to integrate regional and global data systems. 
(ii) Improve the capability and functionality of systems in the centres managing 

oceanographic data and information. This includes the continuing capacity 
development of staff in these centres. 

(iii) Exploit more sophisticated algorithms and software technologies to increase the 
amount of automation for data processing and quality control.  

(iv) Address the needs of both the scientific users and society at large for the demand 
for access to quality data and information, including the needs identified by the 
Framework for Ocean Observing (FOO). 

Some of the issues which need to be addressed to strengthen existing data and 
information systems include: 

(i) A common way to discover data of interest so that users can exploit the full extent 
of knowledge embodied in these data. 

(ii) Data and information are duplicated when it is exchanged so that users may 
receive the same data from different sources. 

(iii) A common way to assess or indicate the quality of data in our archives and to 
make information about quality assessment procedures available to allow users to 
better judge the quality of the data. 

(iv) A common way to designate variables and attributes of data using common 
terminology so that exchanged data has consistent labels and users are not forced 
to reconcile these differences in order to use the data. 

(v) A common way to handle data from the same or different disciplines so that 
exchanged data and information from common instruments across data centres 
have common format structures. 

(vi) Use of common standards for metadata, data formats, quality control procedures, 
etc. 

IODE is taking a highly active role in expanding the capabilities and role of the existing 
systems by: 

• Developing cooperative programmes with the research community to 
implement end-to-end systems for all the modules of GOOS;  
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• Working with the ocean observing community to deliver needed physical, 
biogeochemical, and biological data to answer societal issues and scientific 
inquiry;  

• Working more closely with remote sensing agencies, preparing integrated 
data products, implementing improved metadata directories and improved 
services on the web; and 

• Developing improved capacity building programmes in cooperation with 
other international agencies such as the World Bank, UNEP, and UNDP. 

3.2. The Need for a Strategy 

Why is a strategy needed? There is a need to address the requirements and needs 
identified within the scope of data and information management for all IOC programmes 
to: 

• Ensure IOC Member States have the ability to comply with the terms of the 
IOC Oceanographic Data Exchange Policy; 

• Meet the data and information needs to achieve the IOC High-Level 
Objectives; 

• Provide well described and accessible scientific data and information on 
ocean, coastal waters and ecosystems in support of integrated resource 
management and conservation and sustainable use of marine resources;  

• Support the data and information requirements for marine services, 
transportation, ocean forecasts, climate change and variability studies, 
scientific research and navigation;  

• Establish and enhance cooperation within and between IOC programmes 
and IOC partners towards the creation of a unique data system; 

• Ensure connectivity of, and encourage synergies between regional and 
global initiatives in data and information management; and 

• Undertake marine assessments and routinely provide indices on the 
“health” of the marine environment;  

What does the strategy deliver? The IOC Data and Information Management System 
resulting from the strategy will deliver the following: 

• Support for IOC’s commitment to its Member States and international 
organizations; 

• Deliver timely access to assembled, quality controlled and archived data on 
a diverse range of variables according to scientifically sound and well-
documented standards and formats;  

• Facilitate easy and equitable discovery and access to data and information 
on a diverse range of variables and derived products; 

• Integration of diverse datasets;  
• Ensure long-term and reliable data preservation, archiving and accessibility; 
• Collaboration with other organizations to ensure greater flexibility in timely 

and cost-effective access to data and information;  
• Reliable long-term access to marine science literature representative of 

Member States and beyond; 
• Advice and assistance in the development of information products and new 

information technologies;  
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• Promote marine science and oceanography research at the global level; and 
• Facilitate publishing of research findings by scientists (with special attention 

to scientists in developing countries). 

In a practical sense, the objective should be to ensure the IOC oceanographic data and 
information management system is the system of choice for all ocean activities, 
particularly those of research programmes. It is essential that the system is built around 
already existing and operational national, regional, and international systems. 

3.3. Vision 

The vision is of the IOC Data and Information Management Strategy is: 

“A comprehensive and integrated ocean data and information 
system, serving the broad and diverse needs of IOC Member 
States, for both routine and scientific use”. 

Data and information management is a crucial cross cutting and underpinning activity 
across a broad range of the environmental sciences. Mutual benefit is gained from 
cooperation and interaction and therefore harmonization of this Strategy with non-IOC 
projects and activities is essential. 

3.4. Objectives 

The objectives of the Strategy are to: 

• Facilitate and promote the exchange of oceanographic data and 
information in compliance with the IOC Oceanographic Data Exchange 
Policy; 

• Deliver a comprehensive distributed data system that can receive data 
collected by all IOC programmes and projects and deliver them in a uniform 
and transparent way to all users; and 

• Deliver a system that can collect bibliographic and factual information from 
all IOC programmes and projects and deliver them in a uniform and 
transparent way to all users. 

3.5. Scope 

The scope of the IOC Data and Information Management Strategy is comprehensive and 
covers all of disciplines within the mandate of IOC. All types of data and all time scales 
for data delivery (e.g. real-time versus delayed mode) are included. Different strategies 
might be employed to satisfy global, regional and local requirements, and to meet 
timeliness needs. We must move towards a coherent data management and information 
management communications strategy to enable us to integrate the wide variety of 
complex marine environmental measurements and observations across disciplines, 
institutions, and temporal and spatial scales. 
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4. IMPLEMENTING THE STRATEGY 

4.1. Structure and Governance – Advisory Group 

The IOC Data and Information Management Strategy provides the mechanism for 
seamless interoperability of the dispersed oceanographic data management activities. The 
Strategy recognizes a broad set of requirements from the IOC and as such will need 
careful guidance, both in terms of management and in terms of technical and scientific 
guidance. The future oceanographic data and information system is ambitious and will 
need access to expert advice. 

As the Strategy seeks to cover all data and information collected by IOC programmes it is 
crucial that there is input on the progress towards delivery of the strategic objectives 
from IOC Member States and IOC Programmes.  

The IOC Data and Information Management Strategy Advisory Group has responsibility 
for overseeing the implementation of this Strategy. The Advisory Group will review and 
endorse the activities of data and information management components of all IOC 
programmes and will be responsible for both the development and execution of the 
Strategy. In order to be efficient the Advisory Group will be a small representative group 
able to draw on additional expertise as required. Membership of the Group will comprise 
representatives nominated by the governing bodies of each IOC programme and chaired 
by the IODE Co-chair. 

The Advisory Group will operate as an electronic discussion group and meet regularly by 
email or web conferencing, thus avoiding costly meetings. It is recommended the Advisory 
Group meets every six months to discuss specific programme issues related to data and 
information management. 

Coordination and support for the implementation of the Data and Information Strategy 
will be provided by the IOC Project Office for IODE. A staff member of the Project Office 
will be included in the Advisory Group to act as Secretary to the Group, to ensure smooth 
dissemination of Advisory Group meeting reports, information on progress in 
implementing the strategy, metrics, etc. 

The Advisory Group may seek expert advice on technical issues relating to standards, 
interoperability, web services, transport protocols and formats, metadata, vocabularies 
and ontologies, quality control, etc. A number of activities are already underway within 
the IODE programme to improve the efficiency and effectiveness of data management 
and IODE has technical working groups (e.g. ETDMP, GE-BICH, GE-MIM, SG-OBIS, SG-
OceanTeacher, SG-OceanDocs) which can carry out specific tasks as required to contribute 
to the implementation of the Data and Information Management Strategy. 

4.2. Data Centres 

National Oceanographic Data Centres (NODCs) form the backbone of the IODE system, 
and act as the national focal points for archiving, stewardship and dissemination of 
oceanographic data. The NODC system has contributed greatly to the management of 
oceanographic data. NODCs can be either centralized or distributed facilities. Although 
they operate to a set of common principles, the NODCs have widely varying national 
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remits and vary in size considerably. According to IOC Manuals and Guides No.5, the 
mission of a NODC is: 

“to provide access and stewardship for the national resource of 
oceanographic data. This effort requires the gathering, quality 
control, processing, summarization, dissemination, and preservation 
of data generated by national and international agencies” 

NODCs have responsibilities to both the national and international communities that 
include: 

• receiving data from researchers, performing quality control, and archiving; 
• receiving data from buoys, ships and satellites on a daily basis, processing 

the data in a timely way, and providing outputs to various researchers, 
forecasters, experiment managers, or to other centres participating in the 
data management plan for the data in question; 

• reporting the results of quality control directly to data collectors as part of 
the quality assurance process; 

• participating in the development of data management plans and 
establishing systems to support major experiments, monitoring systems, 
fisheries advisory systems, etc; 

• disseminating data on the Internet and through other means, such as 
CDROM, DVD, etc; 

• publishing statistical studies and atlases of oceanographic variables; and 
• providing indicators for the different types of data being exchanged in 

order to track progress. 

Traditionally there has been a single NODC in each country. Since the decision to 
incorporate OBIS into IOC, as an activity under its IODE Programme, taken during the 25th 
session of the IOC Assembly in 2009, discussions have been held on ways to integrate 
OBIS centres into the IODE network. OBIS has its own structure based on "nodes" (see 
also 4.5) and work is underway to integrate these nodes into a comprehensive IODE data 
centre architecture.  

The decision by IODE-XXII (2013) to establish Associated Data Units (ADU) will further 
expand the network of data centres to include ocean research and observation 
programmes and projects. 

Accreditation of NODC, as recommended by the IODE Quality Management Framework, 
will ensure quality data and products will be available to meet the requirements of a 
broad community of users.  

Within the framework of JCOMM, a network of Centres for Marine-Meteorological and 
Oceanographic Climate Data (CMOCs) will be established as an outcome of the Marine 
Climatological Summaries Scheme modernization. Met-ocean climate datasets of known 
quality collected from multiple sources will be served on a free and unrestricted basis to 
the end users through a global network of CMOCs. This network of data centres will work 
closely with the existing network of IODE NODCs and will cooperate in the rescue, 
exchange, processing, and archival of marine-meteorological and oceanographic data and 
metadata, to ensure that the data and products offered from the CMOC network is 
mutually consistent. Data, metadata and information will be fully interoperable with the 
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IOC Ocean Data Portal (ODP) and WMO Information System (WIS). This system is 
expected to improve timescales for met-ocean climate data availability, and facilitate the 
exchange of historical met-ocean climate datasets between countries, and thereby 
increase the amount of ocean observations eventually made available to the relevant end 
user applications. All data, metadata, and products falling within the scope of the CMOC 
network will be freely and openly available to the international research community in a 
way consistent with the IOC Oceanographic Data Exchange policy and WMO Resolution 
40. 

Regional aspects of data and information management are also important and there may 
be a need to establish regional and specialized centres for both data collection and 
assembly and product and information distribution. There are a number of different 
drivers for creating regional and specialized data and information centres:  

• To serve the data and information management requirements of a GOOS 
Regional Alliance;  

• To satisfy the requirements of an IOC-defined region or Regional Subsidiary 
Body;  

• To satisfy the data and information requirements of other regional 
programmes, e.g. a Large Marine Ecosystems (LME) or Regional Seas 
program;  

• To satisfy a specialist requirement, e.g. a science programme, a specific 
data service (e.g. OBIS, sea level); 

• Geopolitical, geographic or other forms of regional affinity (as noted in the 
UNESCO approach).  

The challenge for the Data and Information Strategy is to determine an approach that is 
optimal in terms of regional effectiveness and efficiency. IOC could use its regional groups 
(regional subsidiary bodies, GOOS regional alliances, and/or ODINs) as a way of organizing 
a regional approach, implementing procedures similar to those used by WMO. Under such 
an arrangement, there would be increased responsibility compared with the present 
circumstances and, all data and information management activities would be provided for 
within this structure. 

At the global level, the World Data System will provide the permanent, long-term archive 
as created by the International Council for Science (ICSU) to safeguard a wide range of 
data for use by future generations. The former World Data Centres for Oceanography: 
Obninsk (Russia), Silver Spring (USA) and Tianjin (China) are now members of WDS. These 
centres receive oceanographic data and inventories from IODE NODCs, marine science 
organizations, and individual scientists which are submitted voluntarily from national 
programmes, or from international co-operative ventures. The WDS system will provide a 
common globally interoperable distributed data system for the permanent (long-term) 
archive of oceanographic data.  

Final data archives should be identified for all datasets whilst establishing the end-to-end 
data management systems, whether for operational data streams or research project 
data. As far as possible pre-existing centres should be built upon; this includes IODE 
NODCs, ICSU World Data System and the Data Assembly Centres established by various 
programmes. If no suitable centres are available, then new data centres can be 
established, according to pre-established guidelines and standards for data assembly 
(including metadata), quality control, archiving, and data dissemination (including data 

http://www.icsu.org/
http://ioc.unesco.org/oceanteacher/OceanTeacher2/01_GlobOcToday/07_ProgAgen&Orgs/ICSU/ICSU.htm
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transport). Data can be of any type, i.e. not restricted to biological, chemical or physical, 
and of any latency although not all data centres will handle all types or latency of data.  

Development of common archiving practices and standards by IODE, JCOMM and the 
ICSU WDS will ensure IOC data and information are available for future needs. Archive 
centres will be expected to take on the responsibility for the medium to long-term and 
will need to meet the IODE data centre accreditation requirements for NODCs, or similar 
certification criteria. 

Any permanent archive should be able to meet the IODE accreditation requirements, 
described in detail in the IODE Quality Management Framework for National 
Oceanographic Data Centres, which cover: 

• Organizational framework; 
• Quality control and maintenance; 
• User access and communication; and 
• Technical infrastructure. 

A goal for the IOC Data and Information Strategy is to provide permanent long-term data 
archiving centres for all data, which operates to agreed standards. Those accepting the 
responsibility of permanent archives should adhere to a recognized Data Archive Policy.  

4.3. IODE Ocean Data Portal 

The IODE has developed the Ocean Data Portal (ODP) to facilitate and promote the 
exchange and dissemination of oceanographic data and services for both routine and 
scientific use on global, regional and national levels. The ODP is a key component to 
deliver the objectives of the IOC Data and Information Strategy and serves as a 
multipurpose and multidisciplinary standards-based infrastructure for interconnection 
and seamless access to the real-time and delay-mode oceanographic data and services 
across all IOC and related programmes.  

The Ocean Data Portal provides on-line access to the oceanographic data and information 
resources of the participating data centres including:  

(i) operational and delayed-mode data; 
(ii) data and services from the oceanographic and marine meteorological domains; 

(iii) data from multiple source formats and local data systems (DBMS, data files, GIS, 
electronic documents); 

(iv) data from multiple providers in different geographic regions; and  
(v) information on appropriate publications and experts linking to IODE OceanExperts, 

OceanDocs, Published Ocean Data and other IODE GE-MIM information products 
and services 

The IODE ODP has been developed, and is managed by, IOC member states through the 
IODE NODCs with contributions from the data management components of IOC 
programmes, as well as from programmes and organizations collaborating with IOC. The 
ODP will contribute oceanographic data and services to the WMO Information System 
(WIS) and will function as a WIS Data Collection or Production Centre (DCPC). ODP has 
been developed in close cooperation with existing and developing initiatives such as 
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SeaDataNet, Australian Ocean Data Network, Russian State System for Information on the 
World Ocean (ESIMO) and others. 

Participating data centres and systems contributing to ODP are required to implement a 
set of agreed interoperability arrangements including the technical specifications and web 
services for the integration and shared use of the metadata, data and services These 
interoperability arrangements follows international standards, such as those approved by 
the International Organization for Standardization (ISO) and the Open Geospatial 
Consortium (OGC), as well as defined best practices of IOC and JCOMM. It is not a 
requirement, however, for data providers to change their internal data management 
systems. Participating centres must also comply with the terms of the IOC Oceanographic 
Data Exchange Policy which apply to all resources of ODP. 

The functional structure of ODP operates a series of nodes, as illustrated in Figure 2. 
These nodes are global, regional or specialized, and national. 

 

Figure 2. IODE Ocean Data Portal functional structure 

The Global ODP node operates from the IOC Project Office for IODE and the main task is 
coordination of the operation of the IOC distributed oceanographic data and information 
system including the monitoring system performance, dissemination of system statistics 
and reports. The Global ODP node has responsibility for back-up of synchronized 
catalogues and for managing and disseminating the common controlled dictionaries and 
other cross-system metadata and data to other nodes. 

Regional or Specialized ODP nodes are based around the ODIN network and IOC regional 
programmes, such as regional GOOS and HAB, and with other specialized centres such as 
the JCOMM CMOCs. The responsibilities of the Regional and Specialized nodes include 
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managing data providers and synchronize metadata with other nodes for the respective 
area of responsibility. 

National ODP nodes are centres represented by IODE NODCs as well as other specialist 
centres that feed data and services collected in the country or programme to a Global or 
Regional/Specialized nodes. They also serve as portal for national users.  

An accreditation procedure, which follows the IODE-QMF accreditation process for 
NODCs, will be implemented to ensure all ODP nodes comply with the requirements for 
interoperability. The capability and performance of ODP nodes will be periodically 
reviewed to confirm on-going compliance. 

4.4. Marine SCIENCE Libraries 

Scientific publications of research findings are increasingly produced and freely 
disseminated electronically by research institutions or specialized research groups. This 
creates challenges for the business models of commercial publishers of peer reviewed 
journals as there is an increasing demand for free open access to on-line publications. 
However this changed publishing model also offers considerable opportunities to 
scientists and research organizations. The advances in technology now make it possible to 
search among thousands of e-repositories and to retrieve full-text documents and linked 
data instantaneously. 

OceanDocs is an IODE project to make marine science publications/outputs more easily 
and freely accessible primarily to the ocean (and coastal) research and management 
community and to enhance scientific cooperation communication at the regional level. In 
particular to:  

• Promote marine science research at the global level;  
• Facilitate publishing of research findings by scientists (with special attention 

to scientists in developing countries); and 
• Ensure secure archival of marine science publications/output.  

OceanDocs enables researchers to deposit the full text of their works: articles, 
conference papers, technical reports, working papers, thesis and more. The information 
managers and librarians of the participating institutes will help the researchers with the 
submission of their publications. OceanDocs is a service to enhance scientific 
communication in marine science and will not interfere with the classical book and journal 
publishing methods. Researchers can publish in a scientific journal and at the same time 
submit their publication to OceanDocs. Nearly 90% of the international scientific journals 
accept the posting of the author’s version of an article on a personal or institutional 
website even after it is accepted for publication. OceanDocs is developed as a distributed 
network of national repositories, hosted by Member States, as well as regional or 
international repositories (e.g. Aquatic Commons developed by IAMSLIC hosted by IODE) 
and harvesters. Technical advice on requirements, implementation and training for 
management of these regional repositories is provided by the IODE’s GE-MIM. 
Collaborative software development to enhance OceanDocs with FAO Agris is underway: 
AgriOceanDocs. 

E-repositories are extremely powerful tools to expose the wealth of information prepared 
by researchers in developing countries but which often has not been published in widely 
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available journals. Capacity building to create the necessary expertise in all Member 
States to create institutional, national or regional e-repositories will be provided through 
ODINs trained through OceanTeacher. 

The OpenScienceDirectory (http://www.opensciencedirectory.net/) is a service that 
provides access to scientific literature to developing countries at no charge. The Open 
Science Directory provides a comprehensive search tool for all open access and special 
programme journal titles. Designed to enhance access to these collections by providing 
direct links to journals and articles in the EBSCO A-to-Z title database, the Open Science 
Directory offers immediate access to approximately 13,000 scientific journal titles, with an 
objective of 20,000 titles midway through development. OpenScience now also provides 
access to the special programmes Hinari, Agora and OARE. 

4.5. Ocean Biogeographic Information System (OBIS) 

The Ocean Biogeographic Information System (OBIS) is a global network of marine 
biodiversity scientists collaborating to mobilise, integrate and publish primary data 
about life in the oceans. OBIS provides datasets that are integrated and searchable by 
species name, higher taxonomic level, geographic area, depth, and time. In 2009 the 
IOC (IOC-XXV) agreed to accept OBIS within the IODE Programme and to integrate the 
functions of OBIS into IOC. 

OBIS comprises a global system of data providers that work to meet regional and thematic 
needs within a global data architecture.  The result is a global database to support 
research as well as management of marine resources and ecosystems. OBIS data are 
taxonomically and geographically resolved and are checked for errors and 
inconsistencies before being incorporated into the data holdings. OBIS seeks to absorb, 
integrate, and assess isolated datasets into a larger, more comprehensive pictures of life 
in our oceans and offers quality control for biogeographic data and through creation of 
standardized metadata, facilitates data discovery and access The system hopes to 
stimulate research about our oceans to generate new hypotheses concerning 
evolutionary processes, species distributions, and roles of organisms in marine systems on 
a global scale. The abstract maps that OBIS generates are maps that contribute to the ‘big 
picture’ of our oceans: a comprehensive, collaborative, world-wide view of our oceans. 

4.6 Standards and Best Practices 

The success of the IOC Data and Information Strategy depends on the acceptance and 
implementation of a set of interoperability arrangements, including technical 
specifications for collecting, processing, storing, and disseminating shared data, metadata 
and products. Interoperability should be based on non-proprietary standards, with 
preference given to formal international standards. The IOC Data and Information 
Management Strategy encourages the adoption of community wide standards for 
management and exchange of oceanographic data to improve the efficiency of data 
exchange and to support broader data and information interoperability and usability.  

The IODE, jointly with JCOMM, has developed the Ocean Data Standards (ODS) process 
(see www.oceandatastandards.org) to accept, evaluate and recommend proposals for 
community wide standards. ODS is coordinated by the Expert Team on Data Management 
Practices (ETDMP) with teams formed as required from IODE and JCOMM members to 
evaluate submitted proposals. Member States and other groups are encouraged to 

http://www.opensciencedirectory.net/
http://www.oceandatastandards.org/
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submit standards proposals to the ODS for community evaluation and recommendation. 
The Ocean Data Standards process seeks to gain broad agreement and commitment to 
adopt a number of standards related to oceanographic data management and exchange 
which will be promoted by this Strategy. These include: 

• Quality Control procedures. Quality control is a fundamental component of 
any oceanographic data distribution system because using erroneous data 
can cause incorrect conclusions, but rejecting extreme data can also lead to 
erroneous results by missing important events or anomalous features. The 
challenge of quality control is to check the input data against a pre-
established "ground truth". Best practice for quality control, documented 
(including a standard suite of automatic quality control tests), scientific 
(agreed by appropriate experts) quality control and a single quality flag 
scheme) that is easily accessible and available is a goal for the IOC Data and 
Information Management Strategy. 

• Data transport protocols. Various mechanisms are available or under 
development for data transfer and access via the internet. Improved 
handling of data and information is still required with better tools to 
manage received data. Computer security and firewalls are still an issue as 
is bandwidth and management of large data files. 

• Web services. The development of a distributed network of oceanographic 
data centres will provide access to existing datasets in an interoperable 
environment using web services. Web services provide a standards-based 
interface for automated machine-to-machine, customized requests for 
access to distributed datasets. These standards include the Web Map 
Service (WMS) to compose and display map images from underlying data 
sources, as well as the Web Feature Service (WFS) and Web Coverage 
Service (WCS) to provide direct access to oceanographic data. The 
deployment of web services will provide seamless integration of data across 
a wide range of data providers.  

• Discovery Metadata. The importance of metadata attached to the 
observations in long-term datasets has been recognized for some time. 
Most observation programmes now provide for metadata that describe 
data collection methods, instruments, quality control procedures applied, 
analyses done, etc. Metadata must be stored with the data and included 
when the data are provided to users. The development of effective 
metadata standards has been much improved by having both the scientists 
and data mangers involved in their specification. “Parent-child” hierarchies 
of metadata must be supported, since oceanographic data are often 
managed as collections of observations that require description both as 
inventories and as individual observations. The IOC Data and Information 
Management Strategy promotes standardization of discovery metadata, 
converging to the use of ISO19115/19139, and recommend suitable 
metadata tools. 

• Common vocabularies/ontologies. Controlled keywords (standardized 
topic names) and controlled vocabularies (standardized technical 
terminology) need to be adopted or developed. The breadth of scientific 
disciplines that are covered by the IOC Data and Information Management 
Strategy guarantees the existence of overlapping terminology, and 
therefore tools and techniques to perform translation among these 
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controlled vocabularies are needed. The Strategy promotes the use of 
common standardized vocabularies and ontologies. 

• Formats for data delivery. At present there are many data formats and 
more are created as required. The same data can appear in different forms 
with varied content. There is no “universal” data structure which impedes 
combining different data in cross discipline analyses.  However there is 
evidence of a slow convergence to a small number of data structures. Thus 
closer cooperation between different programmes is required and this will 
foster more rapid convergence of data structures. The need is to converge 
to a small number of “capable” data formats. The IOC Data and Information 
Management Strategy promotes exchange of data in an agreed small 
number of formats (e.g. netCDF, BUFR for GTS, ASCII, XML and OGC 
compliant web service output). 

IODE, together with JCOMM, has prepared and published an online Catalogue of Practices 
and Standards for integrating of instrument best practices and related standards among 
the marine meteorological and oceanographic communities 
(http://bestpractice.iode.org/).The web site provides access to over 60 publications of 
WMO and IOC. These publications will be reviewed and updated or new publications 
developed where required. 

4.7 Data and Information Products 

The IODE data and information centres, including the OBIS nodes, are responsible for the 
development of national, regional and global products. 

The internationally recognized World Ocean Database is a project established by the IOC 
and endorsed by the IODE, under the leadership of the US NODC. This project has 
stimulated international exchange of oceanographic data and encourages the 
development of regional oceanographic databases as well as the implementation of 
regional quality control procedures. The World Ocean Atlas, a gridded climatology of 
observed oceanographic profile data interpolated to standard depth levels, is a global 
analysis of the World Ocean Database measurements. 

The International Coastal Atlas Network (ICAN) has been accepted provisionally by the IOC 
as an IODE Pilot Project. The strategic goal of IODE ICAN is to encourage and help facilitate 
the development of digital atlases of the global coast, based on the principle of 
distributed, high-quality data and information. These atlases can be local, regional, 
national or international in scale and can be achieved by sharing knowledge and 
experience among atlas developers in order to find common solutions for web atlas 
development whilst ensuring maximum relevance and added value for the users. These 
atlases will play an important role in informing national and regional decision- and policy-
making across several themes. Currently IODE supports two regional atlas projects – 
African Marine Atlas and Caribbean Marine Atlas. 

The African Marine Atlas is a regional product which has been developed collaboratively 
by ODINAFRICA to provide maps, images, data and information to coastal resource 
managers, planners and decision-makers from various administrative institutions and 
specialized agencies in Africa (see http://africanmarineatlas.org/) 

http://bestpractice.iode.org/
http://africanmarineatlas.org/


IOC Manuals and Guides No. 66 
Annex I - Page 23 

The Caribbean Marine Atlas is a joint initiative of nine countries in the Caribbean region 
which aims to identify, collect and organize available geo-spatial datasets into an atlas of 
environmental themes for the region as a support service to the sustainable development 
and integrated management of marine and coastal areas in the region. The project is 
supported by the IODE and is being developed within the framework of ODINCARSA (see 
http://www.caribbeanmarineatlas.net/). 

4.8 Capacity Development 

Capacity building and sustainability are important aspects of the IOC Data and Information 
Strategy and the IODE Programme has a long and respected track record in capacity 
building, including the building of ODINs in various regions. Through the use of low-cost, 
mass-market technology for linking components (with an emphasis on "main-stream" 
rather than "special purpose" or "cutting edge research") the IODE can leverage 
technology to assure the cost-effectiveness and sustainability of project implementations 
via the ODIN system. ODINs provide a valuable mechanism for assessing the current and 
potential state of development of national data centres and creating the means for 
mutual capacity building in a region. ODINs develop a cooperation network for managing 
and exchanging oceanographic data and information within the regions including 
contributing to ocean sciences, operational oceanography development and integrated 
coastal management and disaster reduction programmes at the regional level. ODINs also 
contribute to improving the provision of oceanographic data and information products 
and services to different users by sharing of expertise, knowledge transfer and capacity 
building and aim to become useful platforms for other programmes and organizations 
such as GOOS (including GOOS Regional Alliances), GCOS, LME, IAMSLIC, IAI, CPPS, 
JCOMM, ASFA and ICAM. They form the basis of a regional distributed data and 
information centre. 

It is therefore recommended to utilize the ODIN model as the capacity building 
mechanism for the IOC Data and Information Management Strategy, supplementing and 
contributing to the IOC principles and strategy for capacity-building. 

Fundamental to the IODE capacity building activities is OceanTeacher 
(http://www.oceanteacher.org) which provides training tools for oceanographic data and 
information management. These tools are used traditionally during IODE training courses 
but can also be used for self-training and continuous professional development. The IOC 
Project Office for IODE in Ostend, Belgium, provides excellent facilities for capacity 
building activities and its use should be encouraged for capacity building activities across 
IOC programmes and its collaborators.  

OceanTeacher has evolved into an integrated learning system with the following 
components: 

• OceanTeacher Digital Library is a collection of oceanographic data and 
information management materials, including software, quality control and 
analysis strategies, specifications for data storage in standard formats, etc. 
The Digital Library provides a broad spectrum of background information on 
global data and information archiving activities, training manuals and 
relevant IOC documents.  

• OceanTeacher OpenCourseWare is a collection of outlines, notes, 
examples, and miscellaneous documents used in conjunction with the 

http://www.caribbeanmarineatlas.net/
http://www.oceanteacher.org/
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Digital Library to organize training programmes in oceanographic data and 
information training. 

• OceanTeacher Video Library is a series of video recordings from training 
courses which can be used by the trainees to consolidate their knowledge 
and by other audiences for self-learning purposes. 

When the Digital Library and OpenCourseWare are used together for a training event it is 
called an OceanTeacher Classroom and a collection of all training instances constitutes 
the OceanTeacher Academy as shown in Figure 3. OceanTeacher content is freely and 
openly available and access does not require registration.  

 

Figure 3. Schematic of the OceanTeacher structure. 

Distance learning has been identified as a priority for OceanTeacher and the IODE has 
developed the concept of the OceanTeacher Global Classroom to provide distance 
learning using available communication tools (video/teleconferencing, etc.) that will 
enable interaction amongst the participants. Lectures will be conducted from one 
teaching location to several classrooms in different regions. This distance-distributed 
learning model will allow OceanTeacher to increase its target audience (to better ensure a 
long-term impact of the training effort) and should also increase the number of experts 
available to lecture during training events, with special attention to local experts. In 
addition this approach will allow an increased and customized focus on local issues. This 
model was first used during 2012 with a joint training course with the Indian National 
Centre for Ocean Information Services (INCOIS) in Hyderabad, India. 

OceanTeacher Academy has recognized the importance of creating awareness of 
oceanographic data management and marine information management for university 
students to ensure that they will contribute quality data during their future career. 
University student awareness courses have been developed in OceanTeacher, aimed 
at providing university students (Master programme, PhD) with the necessary 
background to manage their research data and to produce basic data products for 
their research projects. University accredited courses in oceanographic data 
management have been provided at several universities in Europe and at the Nippon 
Foundation-POGO Centre of Excellence in Observational Oceanography. Further 
efforts will be made to promote the use of OceanTeacher by marine science students 
at universities. 

New emerging needs within IOC programmes, such as ocean biodiversity data 
management, marine spatial planning, Ocean Data Portal implementation and use, and 
quality management leading to accreditation, will be included in future training activities. 
Partnerships with other ocean-related initiatives will also be continued and further 
developed.  
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4.9 Communication and Outreach 

For the IOC Data and Information Strategy to succeed, it must achieve strong awareness, 
involvement, acceptance and recognition within and between IOC programmes, and with 
IOC partners. Hence, efficient communication and outreach remain key elements in the 
Strategy.  

Cooperation and collaboration with other organizations with similar interests and goals is 
essential to ensure interoperability between systems and promote further system 
integration rather than the current multitude of systems. In order to reach the highest 
possible effectiveness and impact, it will be appropriate to create partnerships with these 
organizations (governmental, non-governmental and international), and recognize each 
other’s roles, contributions and responsibilities.  

To strengthen and further expand the data providers and data and information user 
communities, clear and understandable communication is needed. This can be achieved 
by providing a comprehensive but easy to understand document explaining the strategy, 
objectives and structures (including how one can become involved). Outreach and 
information products can also showcase the benefits and relevance of the activities, so 
others are convinced and become interested in participating.  

Communication and outreach can be achieved through: 

• Better interaction, cooperation and collaboration, especially with those not 
yet involved in data and information management activities; 

• Clear, understandable communication and outreach by: 
- Creating an information package, summarizing main objectives, 

structures, and plans (targeted to newcomers);  
- Creating information products, to showcase the relevance of activities; 
- Using communication channels: website, mailing lists, e-newsletters, 

meetings (personal contacts); 
- Explaining how people can become involved; 
- Listing advantages of becoming involved; 
- Creating partnerships, recognition of each other’s roles and 

contributions; 
- Ensuring easy access to data and information, so data can be 

discovered, exchanged and used, in a user-friendly way (recognizing 
the data providers); 

- Providing support to the user community at all levels (collaboration, 
data and information management, capacity building, training, access 
to data, …). 

Because gentle persuasion is often the most effective mechanism, it will be important for 
representatives to attend meetings of other organizations undertaking similar initiatives. 
In this way it will be possible to encourage even greater cooperation and to promote the 
IOC Data and Information Strategy 

The Strategy also requires reaching out and serving the data user communities (scientists, 
policy makers, managers, educators, students, industries and businesses) to make data 
and information, including derived products, easily discoverable and accessible, so they 
can be used in the most efficient and user-friendly way.  
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ANNEX I 

DATA AND INFORMATION MANAGEMENT IN IOC AND OTHER 
INTERNATIONAL PROGRAMMES 

International Oceanographic Data and Information Exchange (IODE) 

The International Oceanographic Data and Information Exchange (IODE) programme has 
established 80 National Oceanographic Data Centres (NODC) and 55 National Centres for 
Marine Information since it was established in 1961. Although they operate to a set of common 
principles, the NODCs have widely varying national remits and vary in size from one person to 
well over one hundred. The NODC system has contributed greatly to the management of 
oceanographic data and information. Most NODCs receive data from government and academic 
agencies and a smaller proportion also receive data from privately funded research institutions 
and/or from industry. Most centres provide quality controlled delayed-mode data with many of 
these data available on-line. NODCs are increasingly handling a wide range of data types, 
including physical, chemical and biological data, marine meteorology and atmospheric data, 
geological and geophysical data including real-time data and data relevant to GOOS. (URL: 
http://www.iode.org) 

Ocean Data and Information Networks (ODINs) 

Since the late 1990s a new IODE capacity building strategy was developed: the Ocean Data and 
Information Network (ODIN). The ODINs bring together marine institutions from a region, to 
provide capacity building, establishing and maintaining national oceanographic data and 
information centres and improving collaboration. ODINs link training, equipment and 
operational support in a regional context and provide a regional networking platform that can 
be used by IOC programmes, such as, GOOS, IODE, ICAM, tsunami, HAB, etc. ODINs are highly 
focused on the development of data and products and involve a multi-stakeholder approach. In 
most instances they exist along with Marine Information Systems that have developed 
interoperable literature- repositories and integrated library catalogues. Websites link to 
electronic scientific literature.  There is also a strong focus on the end-to-end process linking 
observations, data management and product development ensuring that the data centres fill 
existing needs. In addition, there is a focus on inter-personal and institutional networking. 
Communication and outreach play a significant role.  

Global Ocean Observing System (GOOS) 

The global module of GOOS is a sustained ocean climate observing system, designed to provide 
data and information products for: climate monitoring and forecasting, climate assessment, 
and climate research. It is also the foundation for global operational oceanography, including 
global weather prediction and marine forecasting, global and coastal ocean prediction and 
marine environmental monitoring. Data management systems exist for a number of the data 
streams for GOOS. Examples include the ship of opportunity programme (including GTSPP), data 
buoys (through DBCP), sea level (through GLOSS) and Argo. 

Global Temperature Salinity Profile Program. The Global Temperature Salinity Profile Program 
(GTSPP) is a joint IOC/WMO programme to develop and maintain a global ocean temperature-
salinity (T-S) resource with data that are both up-to-date and of the highest quality. 
Contributions to the data management component of GTSPP are provided by Australia, Canada, 
France, Germany, Japan and the USA. Both real-time data transmitted over the GTS and 

http://www.iode.org/
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delayed-mode data received by the US NODC are acquired and incorporated into a continuously 
managed database. (URL: http://www.nodc.noaa.gov/GTSPP/) 

Data Buoy Cooperation Panel. The Data Buoy Cooperation Panel (DBCP), a joint body of the 
WMO and the IOC, is an international programme coordinating the use of autonomous data 
buoys to observe atmospheric and oceanographic condition. The primary objective of the DBCP 
is to maintain and coordinate all components of the network of over 1250 drifting buoys and 
400 moored buoys, which provide measurements such as sea-surface temperature, surface 
current velocity, air temperature and wind speed and direction. This data is useful for Weather 
and Ocean Forecasts and research and additionally can be used to complement or validate 
remotely-sensed data and operational models. The DBCP also explores and evaluates new 
technologies and uses those which prove successful to improve operations. Drifting buoy data is 
distributed in real time on the Global Telecommunications System of the WMO and data is 
archived by Integrated Science Data Management, Department of Fisheries and Oceans, 
Canada. (URL: http://www.jcommops.org/dbcp/: 

Global Sea Level Observing System. The Global Sea Level Observing System (GLOSS) is a joint 
programme of IOC and WMO to establish high quality global and regional sea level networks for 
application to climate, oceanographic and coastal sea level research. GLOSS, in collaboration 
with IODE, has initiated a data archaeology project aimed at the data rescue of sea level 
information available only in paper form and its conversion into computer-accessible form. 
(URL: http://www.gloss-sealevel.org/) 

Argo. Argo is an international project to collect information on the temperature and salinity of 
the upper part of the world's oceans. Argo uses a global array of 3000 robotic floats to measure 
temperature and salinity and to provide a quantitative description of the evolving state of the 
upper ocean and the patterns of ocean climate variability. Argo has an international Steering 
Team and a Data Management Team made up of scientists from countries involved in Argo. The 
Argo Information Centre is a source of information about the development and performance of 
the global array and the national programmes that contribute to it. (URLs: 
http://www.argo.ucsd.edu/ [Argo Project Office]; http://argo.jcommops.org/ [Argo Information 
Centre]) 

Global Ocean Surface Underway Data (GOSUD).  
 
An initiative of the IODE to develop and implement a data system for ocean surface data, to 
acquire and manage these data and to provide a mechanism to integrate these data with other 
types of data collected in the world oceans. The main objective of GOSUD is to collect, process, 
archive and disseminate in real time and delayed mode, sea surface salinity and other variables 
collected underway, by research and opportunity ships. (URL: http://www.gosud.org/) 
 
Coastal GOOS 

The coastal module of GOOS contributes to the understanding of the effects of human activity, 
climate change and natural disasters in coastal systems through the gathering and 
interpretation of relevant data. Coastal GOOS addresses six goals for the public good: Improving 
capacity to detect and predict the effects of global climate change on coastal ecosystems, 
improving the safety and efficiency of marine operations, controlling and mitigating the effects 
of natural disasters more effectively, and restoring and sustaining living marine resources more 
effectively. The coastal module of GOOS is currently advised by the GOOS Scientific Steering 
Committee (GSSC) and implemented through member states and participating organizations 
usually cooperating through GOOS regional alliances. (URL: http://www.ioc-
goos.org/index.php?option=com_content&view=article&id=14&Itemid=28) 

http://www.nodc.noaa.gov/GTSPP/gtspp-home.html
http://www.jcommops.org/dbcp/
http://www.gloss-sealevel.org/
http://www.ioc-goos.org/index.php?option=com_content&view=article&id=14&Itemid=28
http://www.ioc-goos.org/index.php?option=com_content&view=article&id=14&Itemid=28
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The IOC Harmful Algal Bloom Programme 

The Harmful Algal Bloom Programme (HAB) seeks to foster the effective management of, and 
scientific research on, harmful algal blooms in order to understand their causes, predict their 
occurrences, and mitigate their effects. Over the past 10 years, IOC HAB has established a 
number of data products including (i) Harmful Algal Event Database (HAE-DAT), (ii) IOC 
Taxonomic Reference List of Toxic Plankton Algae, (iii) International Directory of Experts in 
Harmful Algae and Their Effects on Fisheries and Public Health, and (iv) IOC Bibliographic HAB 
Database. These data products are since 2009 under the umbrella of the joint IODE-IPHAB 
Harmful Algal Information System (HAIS). (URL: http://ioc-unesco.org/hab/ and 
http://haedat.iode.org/) 

World Climate Research Programme 

The World Climate Research Programme (WCRP) is sponsored by ICSU, WMO and IOC. The two 
main objectives of the WCRP are (i) to determine the predictability of climate; and (ii) to 
determine the effect of human activities on climate. The WCRP covers studies of the global 
atmosphere, oceans, sea- and land-ice, the biosphere and the land surface. WCRP has 
established a task force on data management to develop common data management activities, 
to ensure availability of data for assimilation, and to develop new assimilation techniques. (URL 
http://wcrp-climate.org/) 

Ocean Observations Panel for Climate  

The Ocean Observations Panel for Climate (OOPC) is a joint panel of GCOS, GOOS, and the 
WCRP. It develops recommendations for a sustained global ocean observing system in support 
of climate objectives, helps develop on-going evaluation and evolution, and supports global 
ocean observing activities through liaison and advocacy. (URL: http://ioc-goos-oopc.org/ 

International Ocean Carbon Coordination Project 

The International Ocean Carbon Coordination Project (IOCCP), co-sponsored by IOC and SCOR, 
promotes the development of a global network of ocean carbon observations for research 
through technical coordination and communication services, international agreements on 
standards and methods, advocacy, and links to the global observing systems. (URL: 
http://www.ioccp.org/) 

International Ocean Colour Coordinating Group 

International Ocean Colour Coordinating Group (IOCCG) is made up of an international 
Committee of experts comprising representatives from both the provider (Space Agencies) and 
user communities (scientists, managers). The objectives of the IOCCG are to develop consensus 
and synthesis at the world scale in the subject area of satellite ocean colour radiometry (OCR). 
Specialized scientific working groups are established to investigate various aspects of ocean-
colour technology and its applications, and their findings are published in the highly-acclaimed 
IOCCG Report Series. Continuity of ocean colour radiance datasets is addressed through the 
CEOS OCR-Virtual Constellation. The IOCCG also has a strong interest in capacity building, and 
conducts and sponsors advanced training courses on applications of ocean-colour data in 
various countries around the world. (URL: http://www.ioccg.org/) 

Integrated Coastal Area Management 

Integrated Coastal Area Management (ICAM) is an interdisciplinary activity where natural and 
social scientists, coastal managers and policy makers focus on how to manage the diverse 

http://ioc-unesco.org/hab/
http://wcrp-climate.org/
http://ioc-goos-oopc.org/
http://www.ioccp.org/
http://www.ioccg.org/
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problems of coastal areas. The objectives of ICAM are to address coastal zone problems through 
activities of a more cooperative, coordinated and interdisciplinary nature, and ensure good 
coordination among existing IOC efforts related to the coastal zone. The activities of the 
IOC/ICAM programme includes the support to the IOC /LOICZ / SCOR Study Group on the 
Assessment and Management Implications of Submarine Groundwater Discharge into the 
Coastal Zone; IOC/ICAM is a sponsor of the LOICZ Basins Project which is looking at the 
evaluation of the role of catchment basins in cycling of nutrients, sediments, water, in coastal 
areas and the development of indicators of environmental change and sustainability. The 
programme is serving as secretariat for the Coastal Ocean Advanced Science and Technology 
Studies (COASTS) which will produce volumes 12 & 13 of The Sea. The programme is a co-
sponsor of the ICM Global Web Service – a coastal area management information 
clearinghouse. 

Joint IOC/WMO Technical Commission for Oceanography and Marine Meteorology 

The Joint IOC/WMO Technical Commission for Oceanography and Marine Meteorology 
(JCOMM) coordinates, regulates and manages a fully integrated marine observing, data 
management and services system that uses state-of-the-art technologies and capabilities, is 
responsive to the evolving needs of all users of oceanographic data and products, and includes 
an outreach programme to enhance the national capacity of all maritime countries. It works 
closely with partners including IODE, GOOS and GCOS. The Data Management Programme Area 
(DMPA) implements and maintains a fully integrated end-to-end data management system 
across the entire marine meteorology and oceanographic community. The DMPA provides 
expertise to assist other groups to specify and implement their own data management 
requirements, with the overall goal of integrating their data management into the E2EDM 
system. (URL: http://www.jcomm.info/) 

WMO Information System 

The WMO Information system (WIS) is the single coordinated global infrastructure responsible 
for the telecommunications and data management functions. WIS provides an integrated 
approach for all WMO Programmes to meet the requirements for routine collection and 
automated dissemination of observed data and products, as well as data discovery, access and 
retrieval services for all weather, climate, water and related data produced by centres and 
Member countries in the framework of any WMO Programme. The IODE Ocean Data Portal is a 
Data Collection or Production Centre (DCPC) contributing oceanographic data to the WIS. (URL: 
http://www.wmo.int/pages/prog/www/WIS/index_en.html) 

Global Earth Observation System of Systems 

The Group on Earth Observations is coordinating efforts to build a Global Earth Observation 
System of Systems, or GEOSS. The GEOSS will provide decision-support tools to a wide variety of 
users through a global network of content providers allowing decision makers to access a range 
of information. This ‘system of systems’ will link together existing and planned observing 
systems around the world and support the development of new systems where gaps currently 
exist. It will promote common technical standards so that data from the thousands of different 
instruments can be combined into coherent datasets. The ‘GEOPortal’ offers a single Internet 
access point for users seeking data, imagery and analytical software packages relevant to all 
parts of the globe connecting users to existing databases and portals. (URL: 
http://www.earthobservations.org/geoss.shtml) 

 

 

http://www.jcomm.info/
http://www.wmo.int/pages/prog/www/WIS/index_en.html
http://www.earthobservations.org/geoss.shtml


IOC Manuals and Guides No. 66 
Annex I - Page 5 

International Council for Science (including World Data System) 

The International Council for Science (ICSU) is a non-governmental organization with a global 
membership of national scientific bodies (120 Members, representing 140 countries) and 
International Scientific Unions (31 Members). ICSU’s mission is to strengthen international 
science for the benefit of society. ICSU has created the new World Data System (WDS) which 
builds on the 50-year legacy of the ICSU World Data Centre system (WDC) and the ICSU 
Federation of Astronomical and Geophysical data-analysis Services. The WDS concept aims at a 
transition from existing stand-alone WDCs and individual Services to a common globally 
interoperable distributed data system will build on the potential offered by advanced 
interconnections between data management components for disciplinary and multidisciplinary 
applications. WDS will enjoy a broader disciplinary and geographic base than previous ICSU 
bodies and will strive to become a world-wide 'community of excellence' for scientific data. 
IODE is a Network member of WDS and represents the network of NODCs. (URL: 
http://www.icsu-wds.org/) 

International Council for the Exploration of the Sea 

The International Council for the Exploration of the Sea (ICES) coordinates and promotes marine 
research on oceanography, the marine environment, the marine ecosystem, and on living 
marine resources in the North Atlantic. Members of the ICES community include all coastal 
states bordering the North Atlantic and the Baltic Sea. ICES cooperates with organizations and 
institutes on an international scale. The ICES Data Centre accepts a wide variety of 
oceanographic data and meta-data types into its databases. The ICES Working Group on Data 
and Information Management has developed guidelines to assist those involved in the 
collection, processing, quality control and exchange of various types of (mainly) physical 
oceanographic data, for example, Moored Current Meter, Shipborne ADCP, Seasoar, Chlorophyll 
and Nutrient data. These guidelines have been adopted by the ICES Data Centre and are 
recommended to the ICES Community. The ICES oceanographic database holds more than 100 
years of oceanographic data. (URL: http://www.ices.dk/datacentre/) 

Global Climate Observing System 

GCOS is a joint undertaking of the World Meteorological Organization (WMO), the 
Intergovernmental Oceanographic Commission (IOC), the United Nations Environment 
Programme (UNEP) and the International Council for Science (ICSU). Its goal is to provide 
comprehensive information on the total climate system, involving a multidisciplinary range of 
physical, chemical and biological properties, and atmospheric, oceanic, hydrological, cryospheric 
and terrestrial processes. It is built on the WMO Integrated Global Observing System (WIGOS), 
the IOC-WMO-UNEP-ICSU Global Ocean Observing System (GOOS), the UN Food and Agriculture 
Organization (FAO)-UNEP-UNESCO-ICSU Global Terrestrial Observing System (GTOS) and a 
number of other domain-based and cross-domain research and operational observing systems. 
It includes both in situ and remote sensing components, with its space based components 
coordinated by the Committee on Earth Observation Satellites (CEOS) and the Coordination 
Group for Meteorological Satellites (CGMS). GCOS is intended to meet the full range of national 
and international requirements for climate and climate-related observations. As a system of 
climate-relevant observing systems, it constitutes, in aggregate, the climate observing 
component of the Global Earth Observation System of Systems (GEOSS). (URL: 
http://www.wmo.int/pages/prog/gcos/index.php) 

 

 

http://www.icsu-wds.org/
http://www.wmo.int/pages/prog/gcos/index.php
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Large Marine Ecosystems 

Large Marine Ecosystems (LME) are regions of ocean and coastal space that encompass river 
basins and estuaries and extend out to the seaward boundary of continental shelves and the 
seaward margins of coastal current systems. LMEs have been delineated according to 
continuities in their physical and biological characteristics, including inter alia: bathymetry, 
hydrography, productivity and trophically dependent populations. The LME as an organizational 
unit facilitates management and governance strategies that recognize the ecosystem's 
numerous biological and physical elements and the complex dynamics that exist amongst and 
between them. (URL: http://www.lme.noaa.gov/) 
 
Information Management and International Programmes 

Aquatic Commons. The Aquatic Commons is a thematic digital e- repository of literature. It is 
produced by IAMSLIC and hosted by IOC, covering the natural marine, estuarine /brackish and 
fresh water environments. It includes all aspects of the science, technology, management and 
conservation of these environments, their organisms and resources, and the economic, 
sociological and legal aspects. International marine science libraries contribute to the content. 
The records of this repository are harvested  and aggregated for marine and aquatic repositories 
around the World. 

IAMSLIC. International Association of Marine and Aquatic Libraries and Information Centers is 
an association of individuals and organizations interested in library and information science, 
especially as these are applied to the recording, retrieval and dissemination of knowledge and 
information in all aspects of aquatic and marine sciences and their allied disciplines. The 
association provides a forum for exchange and exploration of ideas and issues of mutual 
concern. 

ASFA. Online literature citation database in the field of aquatic information with input provided 
by an international network of information centres monitoring over 5,000 serial publications, 
books, reports, conference proceedings, translations and limited distribution literature: 
sometimes called grey literature. It is an international cooperative information system which 
comprises an abstracting and indexing service covering the world's literature on the science, 
technology, management, and conservation of marine, brackish water, and freshwater 
resources and environments, including their socio-economic and legal aspects.  The Aquatic 
Commons Repository content is linked to ASFA records. 

ASFIS. Aquatic Sciences and Fisheries Information System is the governing Board of ASFA 
formed by four United national agency sponsors FAO, IOC, UN/DALOS, UNEP and a network of 
international and national library partners 

FAO AGRI-OceanDspace. AgriOcean DSpace (AOD) is a joint initiative of the United Nations 
agencies of FAO and UNESCO-IOC/IODE to provide a customized version of DSpace 1.7.1 (JSPUI 
version), an open source, digital repository software. Its main objective is to make scientific 
literature in the field of oceanography, agriculture and related sciences available in digital form. 
AgriOcean DSpace is set-up for the digital repository communities of AGRIS (FAO) and ODIN 
(UNESCO-IOC), but can be downloaded and used by any research institution interested. 

IFLA. The International Federation of Library Associations and Institutions is an independent, 
international, non-governmental, not-for-profit organization which aims to promote high 
standards of provision and delivery of library and information services, encourage widespread 
understanding of the value of good library & information services and represent the interests of 
our members throughout the world.  

http://www.lme.noaa.gov/
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GOAP. UNESCO Global Open Access presents a snapshot of the status of Open Access (OA) to 
scientific information around the world. IODE is listed as a participating Open Access 
organization. The Global Open Access Portal (GOAP), launched together with the revamped 
Open Training Platform (OTP) and the first UNESCO Open Educational Resources (OER) Platform, 
provides the information for policy-makers to learn about the global OA environment and to 
view their country’s status, and understand where and why Open Access has been most 
successful. 

Available at http://www.nodc.noaa.gov/OC5/WOD09/pr_wod09.html 

 

 

http://www.nodc.noaa.gov/OC5/WOD09/pr_wod09.html
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ANNEX II 

LIST OF ACRONYMS 

ASCII  American Standard Code for Information Interchange 
ADU Associate Data Unit - a structural element of IODE 
ASFA Aquatic Sciences and Fisheries Abstracts 
ASLI Atmospheric Science Librarians International 
BUFR Binary Universal Form for the Representation of meteorological 

data 
CMOC Centres for Marine-meteorological and Oceanographic Climate 

data (JCOMM ) 
CPPS Comisión Permanente del Pacífico Sur/ Permanent Commission for 

the South Pacific 
DBCP Data Buoy Cooperation Panel (JCOMM) 
DMAC IOOS Data Management and Communications (USA) 
DMCG JCOMM Data Management Coordination Group 
DMPA JCOMM Data Management Programme Area 
E2EDM End-to-end data management 
ETDMP Joint JCOMM/IODE Expert Team on Data Management Practices  
FAO  Food and Agriculture Organization 
FOO Framework for Ocean Observing 
GCOS  Global Climate Observing System (WMO) 
GE-BICH IODE Group of Experts on Biological and Chemical Data 

Management and Exchange Practices 
GE-MIM IODE Group of Experts on Marine Information Management 
GEOSS Global Earth Observation System of Systems  
GIS Geographic Information System 
GLOSS  Global Sea Level Observing System (JCOMM) 
GOAP Global Open Access Platform (UNESCO) 
GOSUD  Global Ocean Surface Underway Data 
GOOS Global Ocean Observing System 
GRA GOOS Regional Alliance 
GSSC GOOS Scientific Steering Committee 
GTOS  Global Terrestrial Observing System 
GTS Global Telecommunications System (WMO) 
GTSPP Global Temperature and Salinity Profile Program 
HAB Harmful Algal Blooms programme 
IAI Inter-America Institute for Global Change Research  
IAMSLIC International Association of Aquatic and Marine Science Libraries 

and Information Centers  
ICAM Integrated Coastal Area Management 
ICAN International Coastal Atlas Network 
ICES International Council for the Exploration of the Sea  
ICSU International Council for Science  
IFLA International Federation of Library Associations and Institutions 
IGOSS Integrated Global Observing Services System 
IOC Intergovernmental Oceanographic Commission (of UNESCO) 
IOCCG International Ocean Colour Coordination Group 
IOCCP International Ocean Carbon Coordination Project 
IODE  International Oceanographic Data and Information Exchange 
IOOS Integrated Ocean Observing System (USA) 
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IPY International Polar Year  
ISO  International Organization for Standardization  
JCOMM Joint WMO/IOC Technical Commission for Oceanography and 

Marine Meteorology 
LME Large Marine Ecosystem 
MBLWHOI Marine Biological Laboratory Woods Hole Oceanographic 

Institution 
MCDS Marine Climate Data System (JCOMM) 
MIM Marine Information Management (IODE) 
NEPAD New Partnership for Africa’s Development 
netCDF  Network Common Data Form 
NODC National Oceanographic Data Centre (IODE) 
OBIS Ocean Biogeographic Information System  
ODIN Ocean Data and Information Network 
ODINAFRICA Ocean Data and Information Network for Africa 
ODINBlackSea Ocean Data and Information Network for the Black Sea  
ODINCARSA Ocean Data and Information Network for the Caribbean and South 

America 
ODINECET Ocean Data and Information Network for European Counties in 

Economic Transition 
ODINCINDIO Ocean Data and Information Network for the Central Indian Ocean 
ODINWESTPAC Ocean Data and Information Network for the Western Pacific 

region 
ODP Ocean Data Portal (IODE) 
ODS Ocean Data Standards project (IODE/JCOMM) 
OGC Open Geospatial Consortium  
OOPC Ocean Observations Panel for Climate 
QMF Quality Management Framework 
SCOR Scientific Committee on Oceanic Research (ICSU) 
SG-OBIS IODE Steering Group for OBIS 
SG-OceanTeacher IODE Steering Group for the OceanTeacher project 
TEMA Training Education & Mutual Assistance (IOC) 
UN/DALOS United Nations Division for Ocean Affairs and the Law of the Sea 
UNDP United Nations Development Programme  
UNEP United Nations Environment Programme 
UNESCO United National Educational, Scientific and Cultural Organization 
WCRP World Climate Research Programme 
WCS Web Coverage Service 
WDC World Data Centre (ICSU) 
WDS World Data System (ICSU) 
WFS Web Feature Service 
WIGOS WMO Integrated Global Observing System  
WIS WMO Information System  
WMS Web Map Service 
WMO World Meteorological Organization 



IOC Manuals and Guides No. 66 
Annex II – Page 3 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intergovernmental Oceanographic 
Commission (IOC) 
United Nations Educational, Scientific and 
Cultural Organization 
1, rue Miollis, 75732 Paris Cedex 15, France 
Tel: + 33 1 45 68 39 83 
Fax: +33 1 45 68 58 12 
http://ioc.unesco.org 
 

 IOC Project Office for IODE 
Wandelaarkaai 7/61 
8400 Oostende, Belgium 
Tel: +32 59 34 21 34 
Fax: +32 59 34 01 52 
http://www.iode.org  
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