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1. INTRODUCTION 

The International Oceanographic Data and Information Exchange (IODE)1 programme of 
the Intergovernmental Oceanographic Commission (IOC) of UNESCO2 maintains a global 
network of National Oceanographic Data Centres (NODC) and Associate Data Units 
(ADU) responsible for the collection, quality control, archive, and online publication of 
many millions of ocean and marine observations which are made available to Member 
States. In addition, it coordinates a network of marine information (library) managers. 

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

The Twenty-second Session of the IODE Committee (IODE-XXII, 2013) adopted 
Recommendation IODE-XXII.18 to establish the IODE Quality Management Framework. 
The IODE Quality Management Framework (IODE-QMF) provides overall strategy, advice 
and guidance for NODCs and ADUs to design and implement quality management 
systems (QMS) for the successful delivery of ocean and marine data, products and 
services. The IODE encourages NODCs and ADUs to implement a QMS and to 
demonstrate they are in conformity with ISO 9001, the international standard for quality 
management. Formal ISO 9001 certification is not mandatory however NODCs/ADUs 
must be able to demonstrate that an effective quality management system has been 
implemented.  

The main objectives of the IODE-QMF are:  

• Promote accreditation of NODCs and ADUs according to agreed criteria; 
• Provide assistance to NODCs and ADUs to establish organizational quality 

management systems; 
• Initiate and review existing standards and Manuals and Guides with respect to 

the inclusion of quality management procedures and practices; and 
• Provide regular feedback to the IODE Committee. 

This document outlines the IODE-QMF that will address the implementation of quality 
management systems to ensure NODCs and ADUs can demonstrate their capabilities to 
provide data and services in compliance with established standards and responsibilities 
that will lead to accreditation. 

 

1 http://www.iode.org 
2 http://www.ioc-unesco.org 

http://www.iode.org
http://www.ioc-unesco.org
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2. TERMS AND DEFINITIONS 

The following terms and definitions apply to a quality management framework 
(International Organization for Standardization, 2015).  

quality: the degree to which a set of inherent characteristics fulfils requirements. 
(quality of a product or service refers to the perception of the degree to which it meets 
the customer's expectations).  

quality management: management with regard to quality (quality management can 
include establishing quality policies and quality objectives, and processes to achieve 
these quality objectives through quality planning, quality assurance, quality control, and 
quality improvement). 

quality management system (QMS): part of a management system with regard to 
quality (a set of internal rules that are defined by a collection of policies, processes, 
documented procedures and records that defines how an organization will achieve the 
creation and delivery of the product or service they provide to their customers). 

quality system manual: specification for the quality management system of an 
organization (quality system manuals can vary in detail and format to suit the size and 
complexity of an individual organization). 

quality objective: objective related to quality (quality objectives are generally based on 
the organization's quality policy). 

quality planning: part of quality management focused on setting quality objectives and 
specifying necessary operational processes and related resources to achieve the quality 
objectives. 

quality policy: policy related to quality (a quality policy is consistent with the overall 
policy of the organization, can be aligned with the organization’s vision and mission and 
provides a framework for the setting of quality objectives). 

top management: person or group of people who directs and controls an organization. 
(top management has the power to delegate authority and provide resources within an 
organization) 

audit: systematic, independent and documented process for obtaining objective 
evidence and evaluating it objectively to determine the extent to which the audit criteria 
are fulfilled (International Organization for Standardization, 2018). 

3. IODE NETWORK OF DATA CENTRES 

The International Oceanographic Data and Information Exchange Programme (IODE) 
system of national data facilities was established in 1961 to:  
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"enhance marine research, exploration, 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."  

The IODE system forms a worldwide service-oriented network consisting of National 
Oceanographic Data Centres (NODC) and Associate Data Units (ADU). During the past 50 
years, IOC Member States have established nearly 100 data centres. This network has 
been able to collect, control the quality of, and archive millions of marine datasets and 
make these available to the community. 

The objectives of the IODE programme are: 

(i) To facilitate and promote the discovery, exchange of, and access to, marine 
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; 

(ii) To encourage the long-term archival, preservation, documentation, 
management and services of all marine data, data products, and 
information; 

(iii) To develop or use existing best practices for the discovery, management, 
exchange of, and access to marine 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; and 

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

3.1 NATIONAL OCEANOGRAPHIC DATA CENTRE 

Any IOC Member State can establish an NODC according to the steps outlined in IOC 
Manuals and Guides No. 5 (Guide for establishing a National Oceanographic Data Centre 
(Second revised edition, 2008)3.  

This Guide is intended as a tool for policy makers at the national level to assist them with 
the decision-making related to the establishment of national facilities for the 
management of ocean and marine data. It is also intended to be a reference document 
for national organizations involved in, or planning to be involved in, ocean and marine 
data management. The Guide provides a step-by-step recommended process to verify 

 

3 http://www.iode.org/mg5 

http://www.iode.org/mg5
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the suitability of an institution to become an NODC but there is currently no instrument 
within IODE to review compliance with this process. As stated in the Guide: “these steps 
and principles are suggestions for guidance only”. The Guide does not specify a formal 
process for accreditation of NODCs. 

According to Manuals and Guides No. 5 the most important requirement in establishing 
an NODC is to secure the support and cooperation of the marine, and in some cases 
meteorological, organizations that collect and use ocean and marine data. Without this 
cooperation the new centre will have great difficulties in acquiring data and will lose its 
most natural group of clients, i.e. the data providers. Currently the only formal 
requirement to be considered an IODE NODC is for the IOC focal point to send an official 
letter to the IOC Executive Secretary informing him/her of the designation of a particular 
national institution as an IODE NODC. It is assumed that the NODC will perform the tasks 
as defined in Manuals and Guides No. 5. The list of IODE National Oceanographic Data 
Centres as designated by the Member States can be found on the IODE web site4. 

3.2 TASKS OF AN IODE NODC 

According to IOC Manuals and Guides No.5, the mission of an 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” 

The range of data management tasks to be carried out by an NODC can be summarized 
as: 

• Receiving data from national, regional and international programmes collecting 
ocean and marine data; 

• Verifying the quality of the data (using agreed upon standards); 
• Ensuring the long term preservation of the data and associated information 

required for correct interpretation of the data; and 
• Making data available, nationally and internationally. 

 
An NODC has responsibilities to both the national and international communities. At the 
national level a NODC’s responsibilities include: 

• Receiving data from the research and observation communities, 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; 

 

4 https://iode.org/nodc 

https://iode.org/nodc
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• 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 ocean and marine variables; and 
• Providing indicators for the different types of data being exchanged in order to 

track progress. 

International activities include: 

• Participating in the development of international standards and methods for 
data management through the IODE and JCOMM, (the Joint WMO-IOC Technical 
Commission for Oceanography and Marine Meteorology); 

• Participating in international ocean and marine data and information exchange 
through the IODE and JCOMM; 

• Assisting with data management aspects of global or regional programmes or 
pilot projects through IODE and JCOMM and in the framework of, inter alia, the 
IOC’s Strategic Plan for Oceanographic Data and Information Management; 

• Operating as a data assembly and quality control centre for part of an 
international science experiment; and 

• Operating regional or specialized data centres on behalf of the international 
science community. 

3.3 ASSOCIATE DATA UNIT 

The IODE Associate Data Unit provides an opportunity for the wider ocean and related 
research and observation communities to become key stakeholders in the IODE 
network, taking into account the growth of ocean and related research and observation 
programmes and projects, and the ability of these projects to establish data systems. It 
is important for these communities to share, provide access to and preserve all ocean 
and related research and observation data. 

Any project, programme, institution or organization can apply to become an ADU by 
submitting an application to IODE Secretariat. ADU applications are reviewed by the 
IODE Management Group in consultation with the relevant NODC (if existing) and SG-
OBIS (for biodiversity information) or other relevant recognized international 
programmes. A list of current ADUs can be found on the IODE web site5. 

 

5 https://iode.org/adu 

https://iode.org/adu
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3.4 STANDARDS AND BEST PRACTICES 

The diverse data standards and formats that have evolved within the marine community 
make data exchange complex and the IODE community has recognized standards are 
critical in defining the way data is managed and exchanged. The IODE, in collaboration 
with its partners, has established OceanBestPractices (OBP)6 as a secure, permanent 
digital repository of OBP documentation that aims to provide a discovery point to search 
and find community accepted existing ocean best practices. OBP also invites the ocean 
research, observation and data management communities to submit their own best 
practice documents to share globally with their colleagues.  

4. DATA ACCESS POLICY 

The exchange of ocean and marine data is central to the mission of IODE and the free 
and unrestricted exchange of ocean and marine data will ensure the maximum use is 
made of all available data. Open access to data and derived products contributes to the 
beneficial public use and protection of the ocean environment, resources, protection of 
life and property and for the prediction of weather and climate. It also enables the 
maximum use and reuse of these data. 

One of the foremost roles of NODCs and ADUs is to provide long term stewardship of 
data. Stewardship of ocean and marine data ensures that observations deliver the 
maximum service to society and good data stewardship is rapidly becoming an essential 
part of modern science. To facilitate good data stewardship and to promote open 
science, a broad community of international stakeholders has developed the FAIR Data 
Principles. The FAIR Data Principles7 are a set of guiding principles in order to make data 
findable, accessible, interoperable and reusable. These principles provide guidance for 
scientific data management and stewardship and are relevant to all stakeholders in the 
current digital ecosystem. They directly address data producers and data publishers to 
promote maximum use of research data. The FAIR Data Principles state that data should 
be: 

• Findable: discoverable with metadata, identifiable and locatable by means of a 
standard identification mechanism; 

• Accessible: always available and obtainable; even if the data is restricted, the 
metadata is open; 

• Interoperable: ready to be combined with other datasets by humans or 
computers, without ambiguities in the meanings of terms and values; and 

• Reusable: ready to be used for future research and to be further processed using 
computational methods. This requires adequate information about how the data 
were obtained and processed (provenance) and an appropriate license. 

 

6 https://www.oceanbestpractices.net/ 
7 https://www.go-fair.org/fair-principles 

https://www.oceanbestpractices.net/
https://www.go-fair.org/fair-principles
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The IODE supports the FAIR data principles to make data more findable, accessible, 
interoperable and reusable. 

4.1 IOC OCEANOGRAPHIC DATA EXCHANGE POLICY 

The IOC Oceanographic Data Exchange Policy, which was adopted as Resolution IOC-
XXII-6 at the 22nd Session of the IOC Assembly in 2003, promotes free and open access 
to data, metadata and products, and aims to maximize the amount of data exchanged 
without infringing the rights of data originators.  

The policy describes the recommended practices and associated institutional 
arrangements for the exchange of oceanographic data. This policy states that Member 
States shall provide timely, free and unrestricted access to all data, associated metadata 
and products generated under the auspices of IOC programs. The Policy aims to 
maximise the amount of data exchanged and promotes the use of the IODE network of 
data centres as long-term repositories for data and metadata and encourages capacity 
building. 

Data centres that are part of the IODE network are expected to comply with the IOC 
Oceanographic Data Exchange policy and this Policy should be included as part of the 
quality management system. 

The complete Resolution is available from the IODE web site8. 

5. IODE QUALITY MANAGEMENT FRAMEWORK  

At its 20th and 21st Sessions (IODE-XX, 2009 and IODE-XXI, 2011), the IODE Committee 
considered the need to establish a framework to ensure that the IODE data centres are 
established and accredited according to defined principles, including adherence to 
agreed standards and the requirements of the IOC Oceanographic Data Exchange Policy. 
At its 22nd Session (IODE-XXII), the Committee established the IODE Quality 
Management Framework (IODE-QMF) Project with the following objectives: 

(i) provide the overall strategy, advice and guidance to NODCs to establish 
organizational quality management systems for the delivery of 
oceanographic and related data, products and services; 

(ii) initiate and review existing standards and Manuals and Guides with respect 
to the inclusion of quality management procedures and practices; and 

(iii) apply the necessary capacity development activities to ensure accreditation 
of NODCs according to agreed criteria in order to bring all NODCs to a 
minimum agreed level. 

 

8 http://www.iode.org/policy 

http://www.iode.org/policy
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The 24th Session (IODE-XXIV, 2017) revised the Terms of Reference of the IODE-QMF to 
allow ADUs to be accredited. 

The IODE-QMF addresses the implementation of quality management systems by its 
NODCs and ADUs, as well as providing an overall strategy for IODE to deliver quality 
ocean and related data, products and services through accreditation. Accreditation of 
data centres, based on relevant criteria that can be translated into quantitative 
indicators, will ensure the data centres are able to provide quality data to meet the 
requirements of a broad community of users.  

5.1 IODE AND THE ISC WORLD DATA SYSTEM  

The International Science Council (formerly ICSU) established the World Data System 
(WDS) to create a common globally interoperable distributed data system that 
incorporates emerging technologies and multidisciplinary scientific data activities. WDS 
represents a worldwide community of excellence for scientific data that ensures the 
long-term stewardship and provision of quality-assured data and data services to the 
international science community. 

IODE has collaborated with the World Data Centres (Oceanography) for many years. At 
its twenty-first Session, the IODE Committee considered the role of the IODE in the WDS 
and expressed its strong interest in sharing its network, expertise, data and information 
with the WDS and agreed to further develop the marine component of the WDS through 
the application of IODE methodologies and technologies. Subsequently, IODE has been 
formally accepted as a network member of the WDS and will contribute to the WDS 
through its network of NODCs. 

A certification process for the WDS was developed based on a catalogue of evaluation 
criteria. This catalogue of criteria comprised four sections covering policies, 
organizational framework, management of data, metadata, and services, and technical 
infrastructure and was used by applications for Regular membership. An adapted 
version was developed for Network covering roles and scope, general policies, 
organizational framework, and network framework. Whilst this currently remains in use 
for Network Members, Regular Members now use CoreTrustSeal Data Repositories 
Requirements9. This comprises sections covering context, organizational infrastructure, 
digital object management, and technology, and has been developed by collaboration 
between WDS and the Data Seal of Approval through a Research Data Alliance Working 
Group. 

All NODCs and ADUs should be able to demonstrate their capability to meet the WDS 
certification requirements and the IODE accreditation process will ensure the WDS 
certification requirements are met. In this way NODCs accredited by IODE will also be 
accredited as a component of the WDS. 

 

9 https://www.coretrustseal.org/why-certification/requirements/ 

https://www.coretrustseal.org/why-certification/requirements/
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6. A QUALITY MANAGEMENT SYSTEM 

A Quality Management System (QMS) provides the structure, including documentation 
and processes, which enables the delivery of products and services to be controlled and 
managed to meet the specified requirements consistently. The International 
Organization for Standardization (ISO) has defined a quality management system 
standard, ISO 9001:2015, that specifies the requirements for a QMS. 

A QMS enables an organization to identify risks and opportunities and contains guidance 
for improvement. A QMS is dynamic and evolves over time through periods of 
improvement. Every organization has quality management activities, whether they have 
been formally planned or not. A formal QMS provides a framework for planning, 
executing, monitoring and improving performance of quality management activities 
(ISO 9000, 2015). A QMS does not need to be complicated but should accurately reflect 
the needs of the organization. The general basis for quality management systems is a 
systematic and cyclic process of defining, planning, controlling, evaluating, changing and 
improving. 

Quality management systems serve many purposes, including: 

• Providing consistent and repeatable processes for product or service delivery;  
• Improving processes; 
• Efficient use of resources; 
• Facilitating and identifying training opportunities; 
• Engaging staff; and 
• Setting organization-wide direction. 

Any size organization can benefit from the efficiency of an established QMS as this will 
help the organization keep customer focus, involve everyone from the top down and 
drive continual improvement. ISO has defined a good quality management system as 
process-based. A process-based QMS uses a process approach to manage and control 
how its quality policy is implemented and how its quality objectives are achieved. A 
process-based QMS is a network of interrelated and interconnected processes with each 
process using resources to transform inputs into outputs. Since the output of one 
process becomes the input of another process, processes interact and are interrelated 
by means of such input-output relationships. Figure 1 shows the lifecycle model of the 
ISO 9001:2015 management system standard. 
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Figure 1. Model of a process-based quality management system (Source: ISO 
9001:2015) 

The model also recognizes that customers and other relevant interested parties play a 
key role in defining input requirements. Process management is then implemented to 
realize the required products or service and the outputs are verified. Satisfaction 
measurements of customers and other interested parties are used as feedback to 
evaluate and validate whether customer requirements have been achieved. 

6.1 THE ISO 9000 SERIES OF STANDARDS FOR QUALITY MANAGEMENT 

The ISO 9000 series of quality management standards is the generic name given to a 
family of international standards developed to provide a framework around which a 
quality management system can effectively be implemented. The standards are 
published by the International Organization for Standardization (ISO). The ISO 9000 
family addresses various aspects of quality management and provides guidance and 
tools for organizations who want to ensure that their products and services consistently 
meet customer’s requirements, and that quality is consistently improved. Collectively, 
these standards provide a model that allows an organization to implement and operate 
effective quality management systems. 

The family of ISO 9000 standards comprises two kinds of quality management standards: 
requirements and guidelines. The following standards represent international 
consensus on good quality management practices: 

• ISO 9000:2015. Quality management systems – Fundamentals and Vocabulary 
• ISO 9001:2015. Quality Management Systems – Requirements 
• ISO 9004:2018. Quality management — Quality of an organization — Guidance 

to achieve sustained success 
• ISO 19011:2018. Guidelines for auditing management systems 
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ISO 9001:2015 is the most recognized and implemented quality management system 
standard. ISO 9001:2015 specifies the requirements for a QMS that organizations can 
use to develop their own programs. Other standards related to quality management 
systems also exist. 

An overview of the ISO 9000 series of standards can be found in Annex I. 

6.2 PRINCIPLES OF QUALITY MANAGEMENT 

The principles of quality management form the basis for the ISO 9000 series of 
standards. These principles reflect best practice and are designed to enable continual 
improvement of the QMS and can be used by top management of an organization, such 
as an NODC or ADU, as a framework to guide their organization towards improved 
performance. 

A quality management principle is a fundamental rule for leading, operating and 
developing an organization, with the objective of continually improving performance 
over the long term through a focused approach to all stakeholders, particularly 
customers. There are seven principles of QM that provide a sound foundation for 
achieving goals and objectives.  

ISO 9001:2015 is based on the seven quality management principles. These are: 

Principle 1 – Customer focus. The primary focus of quality management is to meet 
customer requirements and to strive to exceed customer expectations. 

Principle 2 – Leadership. Leaders establish unity of purpose and direction of the 
organization. They should create and maintain the internal environment in which people 
can become fully involved in achieving the organization's objectives. 

Principle 3 – Engagement of people. Competent, empowered and engaged people at all 
levels throughout the organization are essential to enhance its capability to create and 
deliver value. 

Principle 4 – Process approach. Consistent and predictable results are achieved more 
effectively and efficiently when activities and related resources are managed as a 
process. 

Principle 5 – Improvement. Improvement of the organization's overall performance 
should be a permanent objective of the organization. 

Principle 6 – Evidence-based decision making. Effective decisions are based on the 
analysis of data and information. 

Principle 7 – Relationship management. For sustained success, an organization manages 
its relationships with interested parties. 
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There are many different ways of applying these quality management principles. The 
nature of the organization and the specific challenges it faces will determine how to 
implement them. ISO has produced an informative document introducing seven quality 
management principles (QMPs). It provides for each QMP a Statement (description of 
the principle), Rationale (explanation of why the principle is important for the 
organization) Key benefits (examples of benefits associated with the principle), and 
Actions you can take (examples of typical actions to improve the organization’s 
performance when applying the principle)10. 

The adoption of these quality management principles will facilitate the efficient and 
effective management and operation of an NODC or ADU and the implementation of a 
QMS will support good management practices and enhance confidence in the quality of 
ocean and marine data, products and services. 

7. A QUALITY MANAGEMENT SYSTEM FOR IODE DATA CENTRES 

The IODE NODCs and ADUs must ensure that their responsibilities for ocean and marine 
data management and delivery of services and products are performed efficiently and 
effectively. Implementation of quality management systems will assist the NODCs/ADUs 
in the provision of good management practices and ultimately will enhance confidence 
in the quality of their data, products and services which will enhance the standing of the 
NODC/ADU among clients, users and stakeholders. Quality management does not only 
control the final product, but the entire process. 

A QMS addresses on one hand the general management of the NODC/ADU including 
financial resources, staff, objectives, etc., and on the other hand the technical 
documentation describing, for example, how data and products are managed and 
generated. The QMS should be designed specifically for every NODC/ADU. The 
description of processes and procedures has to be developed by the staff of the 
NODC/ADU so that it corresponds to the work habits of the organization. However, 
many processes can be based on commonly used standards and procedures, such as IOC 
Manuals and Guides and IODE recommended standards and best practices. The full 
commitment of top management is essential for the implementation of a QMS. 

The IODE Committee encourages all NODCs and ADUs to implement a QMS but does not 
propose a specific standard. The ISO 9001 international standard specifies the basic 
requirements for a quality management system that can result in certification.  Another 
option is to implement ISO 9004 which provides guidance for the continual 
improvement of an organization's overall performance, efficiency and effectiveness and 
does not require formal certification. 

There may be a misconception that adopting a quality management approach to the 
delivery of products and services could be an expensive activity and increase the 

 

10 https://www.iso.org/publication/PUB100080.html 
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workload of the organization. However, if well planned properly resourced and 
efficiently implemented, a quality management system can provide a cost-effective 
management system that will bring substantial benefits to the organization.  

Some NODCs/ADUs may be required to implement the ISO 9001 standard through 
government policy, requests from customers, the need for competitiveness, etc., or may 
already have in place systems or practices that address the ISO requirements. In these 
cases, the NODC/ADU may want to seek ISO 9001 quality management certification. 
Those NODCs/ADUs that have undergone ISO 9001 certification are urged to share their 
experience and documentation with other NODCs/ADUs seeking certification.  

Achieving ISO 9001 certification through a third party certification body can be an 
effective way to demonstrate conformity and provides important credibility. Although 
ISO 9001 certification may be the ideal arrangement, NODCs/ADUs can successfully 
implement an efficient and effective quality management system without going through 
formal ISO 9001 certification.  

7.1 STEPS TO IMPLEMENT A QMS 

There are four essential principles to successfully implementing a Quality Management 
System. These are:  

• Keep the system simple and document how you operate your business; 
• Ensure strong leadership and management commitment to the process; 
• Assign the right person as a system coordinator; and 
• Involve all staff in the process. 

When developing a system, it is important to keep in mind that there is no need to re-
invent the way that a business operates just because you are implementing a Quality 
Management System. 

There are a number of key steps needed to implement a Quality Management System: 

 

Step 1 – Obtain formal endorsement of management 
It is essential to ensure that top management fully support the need for a Quality 
Management System and is committed to supporting the development, 
implementation, ongoing maintenance and continuous improvement of the system. 

Management	
endorsement

Assign	quality	
manager QM	training Conduct	gap	

analysis
Design	and	
implement Accreditation Continuous	

improvement
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Management commitment is also critical to ensure that adequate time and resources 
are allocated. Top Management is defined by ISO as the person or group of people who 
directs and controls an organization at the highest level. Top management has the 
following responsibilities and these cannot be delegated: 

QMS requirement Top management responsibility 

Customer focus Demonstrate leadership and commitment 

Quality Policy and objectives Establish, implement, and maintain a Quality Policy 

Organizational roles Assign the responsibility and authority for relevant roles within the 
organization 

Management review Ensure QMS continuing suitability, adequacy, effectiveness, and 
alignment with the strategic direction of the organization 

Unless formal endorsement and commitment of top management is obtained, and the 
appropriate level of resources secured, attempting to implement a QMS could be a 
waste of time and resources.  

Step 2 – Assign a quality manager 
The role of the quality manager will be key factor to the success of the QMS. This could 
be a full-time or part time role, depending on the size of the organization. The quality 
manager will be the driving force behind the QMS and the primary focus for issues 
pertaining to the QMS. It is essential that the individual appointed has a strong desire 
for, and interest in, undertaking the challenges associated with developing and 
implementing a QMS. The quality manager will require a high level of expertise and 
management skills to manage the broad range of quality management activities, 
including analysis and assessment of service and product delivery procedures, planning, 
training, QMS implementation and internal audits.  

Step 3 – Provide introductory quality management training 
It is important to inform all employees of the plans to implement the QMS, to explain 
the concept and how it will affect them in order to gain buy-in and support. An 
introductory training session for all staff involved in the QMS should be organized to 
ensure the successful implementation of a QMS by providing sound understanding of 
the principles and practices of quality management. Training can be provided by an 
external training organization with expertise in this area, or internally by a staff member 
who has a sound and demonstrated background in the subject matter. Training should 
cover: 

• The basic concepts of quality systems and accreditation requirements; 
• The overall impact on the organization’s strategic goals; and 
• The changed work processes and the likely work culture implications of the 

quality system. 
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Step 4 – Conduct a gap analysis 
A gap analysis is a technique for determining the steps to be taken to move from the 
current state to a desired future state. A gap analysis is a critical step as it will identify: 

• What existing procedures and processes already meet the QMS requirements;  
• What existing procedures and processes need to be modified to meet the QMS 

requirements; and 
• What additional procedures and processes need to be created to meet the 

QMS requirements.  

The steps to perform a gap analysis are:  

• Review the present operation/process and what already exists; 
• Analyze the QMS standard requirements or accreditation requirements to 

determine what is actually required; and 
• Document the gaps. 

The gap analysis will identify the requirements that are currently not being fully 
addressed (or not addressed at all) and to develop remedial actions. 

Step 5 – Design and implement 
Choose the methodology that suits your organization, list the stakeholders, plan the 
timelines, develop and revise processes and procedures, and document the system. A 
phased approach can be used for implementation of the QMS so the effectiveness of 
the system can be evaluated. The implementation progress should be monitored to 
ensure that the quality management system is effective and conforms to the design. 
This includes internal quality audit, corrective action and management review. 

Step 6 - Accreditation  
Once the quality management system is operational and has stabilized, a formal 
application for accreditation can be made. Accreditation by the IODE requires that the 
NODC or ADU 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 services (see section 8).  

Step 7 - Continual improvement 
Accreditation by IODE should not be the end of the process. A key objective of a Quality 
Management System is to deliver continuous improvement. It is important to 
continually seek to improve the effectiveness and suitability of the QMS and the goal is 
to determine the effectiveness and efficiency of each process toward its objectives, to 
communicate these findings to the employees, and to develop new best practices and 
processes based on the data collected during the audit. Steps can be taken to improve 
the system through the: 

• Quality policy; 
• Quality objectives; 
• Audit results; 
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• Analysis of data; 
• Corrective and preventive actions; and 
• Management review. 

It is not possible to determine exactly how long it will take an organization to implement 
a QMS, nor achieve IODE accreditation. WMO (World Meteorological Organization, 
2017) suggests there are a number of factors that can impact the time required to 
implement a QMS. These include  

• the size of the organization; 
• the extent to which the QMS will be introduced within the organization; 
• whether QMS implementation is assisted by a consultant; 
• the maturity of the QMS processes and documentation; 
• the availability of resources; and 
• commitment of top management and staff. 

For a small organization or unit within an organization, 12-18 months is an achievable 
time frame to implement a QMS and apply for accreditation. An incremental approach, 
where a QMS is developed and implemented for different sections or programme areas, 
is also a strategy that could be adopted. 

7.2 QUALITY SYSTEM MANUAL 

A quality system manual forms an important part of the process of building, 
consolidating and clarifying the quality management framework. A quality system 
manual details the scope of an organization’s QMS, including references to documented 
policies and procedures. It provides a "road map" as to how the organization operates. 
The manual has several uses such as: 

• A means to communicate the vision, values, mission, policies and objectives of 
the organization; 

• A means of showing how the system has been designed; 
• A means of showing linkages between processes; 
• A means of showing who does what; 
• An induction tool that describes how the organization operates and the 

processes associated with achieving its outcomes; 
• A tool in the analysis of potential improvements; and 
• A means of demonstrating compliance with external standards and regulations. 

In developing a quality system manual for an NODC/ADU it helps to look from the 
perspective of new employees who would use the manual as an induction tool. It should 
provide them with a clear picture of how the NODC/ADU operates and the processes 
associated with achieving its outcomes. A quality system manual can also contain 
additional information about the NODC/ADU such as information about customer 
service, future strategies, past history, organizational structures and charts as required. 
It is important that this document is easy to read and understand and reflects the values 
of the organization. 
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The format and structure of the quality system manual is a decision for each 
organization and will depend on the organization’s size, culture and complexity. Some 
organizations may choose to use the quality system manual for other purposes besides 
that of simply documenting the QMS. A small organization may find it appropriate to 
include the description of its entire QMS within a single manual while a large 
organization may need several manuals and a hierarchy of documentation. A simple 
outline of a quality system manual for an NODC /ADU is described in Annex II. 

Ireland's National Marine Data Centre (hosted by the Marine Institute), an Accredited 
IODE National Oceanographic Data Centre, has published a document that provides a 
description of a quality management system, including a Data Management Quality 
Management model and how it is implemented across the scientific and environmental 
data producing areas of the Marine Institute, which may be of assistance to NODCs and 
ADUs establishing their organisational data management quality management systems 
(Leadbetter et al). 

8. ACCREDITATION OF IODE DATA CENTRES 

NODCs and ADUs must be able to demonstrate their capability to provide data and 
services in compliance with established functions and responsibilities and to support the 
data access requirements of all IOC programme areas as well as to the wider community. 
The adherence to agreed standards and the requirements of the IOC Oceanographic 
Data Exchange Policy must be met and sustained.  

To ensure NODCs and ADUs are able to provide quality data to meet the requirements 
of a broad and varied community of users, an accreditation process has been initiated 
by IODE. This process is based on compliance to a set of requirements that can be 
translated into quantitative indicators to set up standard metrics which will be part of a 
regular review of NODCs and ADUs. Existing NODCs and ADUs are encouraged to apply 
for accreditation and meet the prescribed accreditation requirements.  

8.1 NODC/ADU ACCREDITATION REQUIREMENTS AND REPORT FORMAT 

In order to obtain and maintain accreditation, NODCs and ADUs will need 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. 
IODE has established accreditation criteria to ensure NODCs and ADUs meet these 
requirements which are given in Table 1. These criteria have been developed with 
reference to the WDS catalogue of evaluation criteria and the UK Marine Environmental 
Data and Information Network (MEDIN)11 requirements for data archiving centres. 

 

 

11 www.medin.org.uk 

http://www.medin.org.uk
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Table 1: IODE Accreditation Requirements and Report Format for NODCs and ADUs 
Criteria IODE NODC/ADU accreditation requirement  
1  ORGANIZATIONAL FRAMEWORK 
1.1 Quality Management 
System 

The NODC/ADU shall establish and maintain a quality management 
system and document: 
a) the scope of the quality management system 
b) procedures established by the quality management system 
c) a description of the interaction between the processes of the quality 

management system. 
In addition, details of any QMS accreditation attained should be stated. 

1.2 Proof of expertise and 
reputation in the area of 
ocean and marine data 
management 

The NODC/ADU shall describe the range and length of expertise of both 
the organization and their staff. Details of datasets and products available 
from the NODC/ADU should also be provided. Any appropriate affiliations 
(e.g. national or international bodies, etc.) should be noted. 

1.3 Commitment to provide 
sufficient resources for 
NODC/ADU operations 

The NODC/ADU shall provide evidence that it is hosted by a recognized 
institution to ensure long-term stability and sustainability. Sufficient 
funding, including staff resources, IT resources and a budget for attending 
meetings, should be provided, ideally for a 3 to 5 year period. 

1.4 Commitment to return 
data holdings to originators, 
or lodging with an alternative 
repository, if the NODC/ADU 
becomes unsustainable 

A long-term stewardship plan should be available including:  
• A statement on how the NODC/ADU is funded and for how long. 
• Action to be taken in the event that the NODC/ADU becomes 

unsustainable 

1.5 Provide national reports 
to the IODE Committee 

The NODC/ADU shall provide a national/activity report to each session of 
the IODE Committee in accordance with the standard format specified. 

2 QUALITY CONTROL AND MAINTENANCE 
2.1 Adherence to IODE 
Standards and Best Practice  

The NODC/ADU must provide evidence of adherence to IODE and other 
recognized standards and best practice to ensure the quality of 
exchanged data. (OceanBestPractices (OBP) provides a permanent 
repository of community best practices in ocean-related sciences at 
www.oceanbestpractices.net) 

2.2 Maintain a discovery 
metadata catalogue 

The NODC/ADU shall maintain an online metadata discovery catalogue 
that provides a description of their data and services. Metadata should 
be compliant with the ISO 19115 metadata content standard. 

2.3 Ensure data are 
collected according to 
defined quality principles and 
accepted procedures 

The NODC/ADU should be able to advise on data collection procedures 
and to direct data collecting organizations to appropriate standards, 
where these exist. Provide details of guidelines used for the collection of 
data. 

2.4 Description of quality 
control procedures applied to 
data 

The NODC/ADU should provide descriptions of quality control procedures 
and algorithms that are used to process data. This should include 
references to the quality flag system used.  

3 USER ACCESS AND COMMUNICATION 
3.1 Committed to, and focus 
on, customer service 

The NODC/ADU should be committed to customer service and should 
provide information on: 
• Response times to enquiries for data and information 
• Description of aimed service level for responding to user requests (if 

these not available online). 
• Whether an Enquiries or Help Desk is available 
• Details of  surveys of customer satisfaction undertaken 

3.2 Committed to raising 
awareness of the holdings 
and promoting the use of the 
data 

The NODC/ADU should provide information on: 
• Data products available 
• Linkages with other organizations who use the data for generation of 

products 
• Current projects aiming to increase and promote data use 
• Statistics/metrics indicating data usage 

http://www.oceanbestpractices.net
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3.3 Published Data Policy 
and adherence to the IOC  
Oceanographic Data 
Exchange Policy 

The NODC/ADU should have a policy on data access. In general, the 
NODC/ADU should aim to make data and metadata freely available. 
Restrictions on access to data may be applied, for example, for national 
security, commercial confidentiality, and for scientific research to allow 
the principle investigators to exploit the data. 
The data access policy should include the following:  
• Details of what data are accessible 
• Licensing arrangements 
• The format(s) that data can be provided in 
• The media used for providing data (if data are not on-line) 
• Any costs associated with data provision – including cost of media as 

well as staff time 
Adherence to the IOC Oceanographic Data Exchange Policy is mandatory 
for accreditation. 

4 TECHNICAL INFRASTRUCTURE 
4.1 Description of hardware 
and software systems used to 
manage and archive data 

The NODC/ADU shall provide documentation on the data centre’s 
operating environment (hardware, software). This should be appropriate 
to the services provided to its customers. 

4.2 Security Policy outlining 
the infrastructure for 
protection of the facility and 
its data, products and 
services  

The NODC/ADU should have a security policy describing how the data 
holdings are protected from both malicious and accidental loss. A policy 
should include the following: 
• How the holdings are physically protected (e.g. how access to the 

building is controlled, how secure the building is, who has access) 
• Access to the network – what is the access policy, how is user access 

limited and by who, whether there is an internet link and details of 
how the firewall is configured and altered, how machines are 
patched, which users can log on to particular machines, policy on 
passwords 

• Policy when staff leave the organization or change their role within 
the organization 

• Description of the data archival system including backup and off-site 
storage procedures. 

Note that the security policy should exist but should not be made public 
as it potentially exposes vulnerabilities. 

8.2 PROCEDURES TO APPLY FOR ACCREDITATION 

The accreditation procedure for NODCs and ADUs is: 

(i) Submission of the accreditation request (including the IODE Accreditation 
Requirements and Report Format) and associated documentation to the SG-
QMF through its Chair; 

(ii) Review of the documentation referred to under (i) by the Steering Group 
within three months after submission; 

(iii) Formulation of recommendation regarding accreditation for consideration 
by the IODE Committee (within two months after (ii)); 

(iv) Decision by the IODE Management Group (as the representative of the IODE 
Committee); and 

(v) Report the results of the decision back to applicant. 

NODCs that meet the accreditation requirements will be awarded the status of 
Accredited IODE National Oceanographic Data Centre. 
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ADUs that meet the accreditation requirements will be awarded the status of Accredited 
IODE Associate Data Unit. 

If the advice provided by the Steering Group for accreditation is negative then the 
NODC/ADU will be given one year to remedy the shortcomings that were reported. After 
that period (or sooner) the institution can re-apply for accreditation and the same 
procedure will be followed. 

8.3 REGULAR ASSESSMENT 

Once accredited, the capability and performance of each NODC/ADU will be reviewed 
by the SG-QMF every four years. If it is found that compliance to the accreditation 
requirement has not been met the NODC/ADU will be required to take remedial action 
within one year. If compliance has not been met after this period accreditation can be 
withdrawn. If an NODC/ADU loses accreditation it will need to reapply. 

8.4 STEERING GROUP FOR THE IODE QUALITY MANAGEMENT FRAMEWORK 

The QMF Project is overseen by the IODE Steering Group for the IODE Quality 
Management Framework (SG-QMF). The Steering Group has the following terms of 
reference: 

(i) prepare and maintain the IODE Quality Management Framework Guidelines; 
(ii) receive, through the IODE Secretariat, applications and review the 

accreditation of NODCs and ADUs; and 
(iii) advise the IODE Committee on the accreditation of NODCs and ADUs. 

Member States nominate suitably qualified experts with experience in implementing 
quality management systems for membership of the Steering Group. 

9. CAPACITY DEVELOPMENT 

The ISO quality management principles emphasize the importance of human resource 
management and the need for appropriate training. The International Standard ISO 
10015 (Quality management — Guidelines for training) defines competency as the 
application of knowledge, skills, and behaviours in performance (ISO, 1999). ISO 10015 
provides guidelines to assist organizations and their personnel when addressing issues 
related to training. The guidelines include the development, implementation, 
maintenance, and improvement of strategies and systems for training that affect the 
quality of the products supplied by an organization.  

ISO 10015 describes a four-stage approach to training that can make an important 
contribution in helping an organization to improve its capabilities and to meet its quality 
objectives. The training process is shown in Figure 2 and comprises the following stages: 

(a) defining training needs; 
(b) designing and planning training; 
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(c) providing for the training; and 
(d) evaluating the outcome of training. 

 

Figure 2. Training cycle (ISO, 1999) 

Data centre personnel at all levels should be trained to meet their organization's 
commitment to quality management and the IODE recognizes the importance of 
appropriate training and continuous education to improve the competence of 
personnel.  

IOC capacity development, centred on the OceanTeacher Global Academy, provides the 
necessary training so that all NODCs and ADUs can achieve full accreditation. Quality 
management is included in the OceanTeacher Global Academy Training programme. 
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ANNEX I. OVERVIEW OF THE ISO 9000 CORE STANDARDS 

ISO 9000:2015. Quality management systems -- Fundamentals and vocabulary. This 
standard describes the fundamental concepts and principles of quality management 
which are universally applicable to the following: 

• organizations seeking sustained success through the implementation of a quality 
management system; 

• customers seeking confidence in an organization's ability to consistently provide 
products and services conforming to their requirements; 

• organizations seeking confidence in their supply chain that their product and 
service requirements will be met; 

• organizations and interested parties seeking to improve communication through 
a common understanding of the vocabulary used in quality management; 

• organizations performing conformity assessments against the requirements of 
ISO 9001; 

• providers of training, assessment or advice in quality management; 
• developers of related standards. 

ISO 9000:2015 specifies the terms and definitions that apply to all quality management 
and quality management system standards. 

ISO 9001:2015. Quality management systems -- Requirements. This standard specifies 
requirements for a quality management system when an organization: 

a) needs to demonstrate its ability to consistently provide products and services 
that meet customer and applicable statutory and regulatory requirements;  

b) aims to enhance customer satisfaction through the effective application of the 
system, including processes for improvement of the system and the assurance 
of conformity to customer and applicable statutory and regulatory 
requirements. 

All the requirements of ISO 9001:2015 are generic and are intended to be applicable to 
any organization, regardless of its type or size, or the products and services it provides. 

ISO 9004:2018. Quality management -- Quality of an organization -- Guidance to achieve 
sustained success. This standard gives guidelines for enhancing an organization's ability 
to achieve sustained success. This guidance is consistent with the quality management 
principles given in ISO 9000:2015. ISO 9004:2018 provides a self-assessment tool to 
review the extent to which the organization has adopted the concepts in this document. 
ISO 9004:2018 is applicable to any organization, regardless of its size, type and act. 

ISO 19011:2018. Guidelines for auditing management systems. This standard provides 
guidance on auditing management systems, including the principles of auditing, 
managing an audit programme and conducting management system audits, as well as 
guidance on the evaluation of competence of individuals involved in the audit process. 
These activities include the individual(s) managing the audit programme, auditors and 
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audit teams. It is applicable to all organizations that need to plan and conduct internal 
or external audits of management systems or manage an audit programme. The 
application of this document to other types of audits is possible, provided that special 
consideration is given to the specific competence needed. 
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ANNEX II. OUTLINE OF A QUALITY SYSTEM MANUAL FOR AN IODE NODC 
OR ADU 

1. Introduction 

This section provides an introduction to the quality management system. It should 
contain a description of the NODC/ADU (stating the name, address, phone, fax, email, 
etc), explaining what it does and how it does it and summarizes its history and 
experience. It should describe the organization’s quality policy and objectives and 
include a statement of the Mission and Vision of the organization. It could also include 
a flowchart of the organization and provide a list of products and services available to 
customers. This section should also show who reviewed and approved the manual for 
distribution and use, identify the manual's version status, including when the current 
version was approved and issued, describe how manual changes and revisions should 
be initiated, prepared, approved, and distributed, and indicate whether the manual is 
for internal use only, or whether it can be distributed to outsiders.  

2. Scope of the Quality Management System 

This section describes the scope of the QMS. The scope can include facilities, 
products, processes, quality management and standards. The scope will define the 
area(s) of the organization covered by the management system. 

3. Responsibility 

This section lists the key responsibilities of management, including the Director, the 
Representative of Quality, the head of Quality Section, Technical Divisions, 
Administration Division and Heads of regional centres and concerned staff, with respect 
to the Management System. 

4. Structure of the QMS 

This constitutes the main section of the Quality Management System Manual. It 
includes a general description the QMS requirements and flowcharts depicting 
processes. It also includes the description of the following activities: 

• General requirements include the requirements for the organization to 
establish, document, implement and maintain a quality management system 
and continually improve its effectiveness. 

• Documentation requirements include quality policy, quality procedures, quality 
Instructions, guides, records, control of documents and records. 

• Management responsibility, customer focus, quality policy and objectives, 
planning process, internal communication and the mechanisms for 
management review. 

• Resource management covers requirements concerning the resources needed 
for the effective implementation of the quality management system. 
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• Product realization covers requirements concerning the production cycle, which 
involves determining product requirements, designing the product, acquiring 
the raw materials, manufacturing the product and delivery of the finished 
product. 

• Measurement, analyses and Improvement addresses requirements for 
monitoring and measuring the effectiveness of the quality management system 
of the organization, and conformity of its products, and continual improvement 
of the quality management system. 

The structure of the Quality Management System Manual could follow the ISO 
9001:2015 outline: 

Section 1 Scope 
Section 2 Normative references 
Section 3 Terms, definitions, acronyms 
Section 4 Context of the organization 
Section 5 Leadership 
Section 6 Planning 
Section 7 Support 
Section 8 Operation 
Section 9 Performance evaluation 
Section 10 Improvements 
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(English) 

40 Guidelines for the Study of Shoreline Change in the Western Indian Ocean Region. 2000. 73 pp. 
(English) 
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No. Title 

41 Potentially Harmful Marine Microalgae of the Western Indian Ocean 
Microalgues potentiellement nuisibles de l'océan Indien occidental. 2001. 104 pp. (English/French) 

42 Des outils et des hommes pour une gestion intégrée des zones côtières - Guide méthodologique, vol.II/ 
Steps and Tools Towards Integrated Coastal Area Management – Methodological Guide, Vol. II. 2001. 
64 pp. (French, English; Spanish) 

43 Black Sea Data Management Guide (Cancelled) 

44 Submarine Groundwater Discharge in Coastal Areas – Management implications, measurements and 
effects. 2004. 35 pp. (English) 

45 A Reference Guide on the Use of Indicators for Integrated Coastal Management. 2003. 127 pp. 
(English). ICAM Dossier No. 1 

46 A Handbook for Measuring the Progress and Outcomes of Integrated Coastal and Ocean Management. 
2006. iv + 215 pp. (English). ICAM Dossier No. 2 

47 TsunamiTeacher – An information and resource toolkit building capacity to respond to tsunamis and 
mitigate their effects. 2006. DVD (English, Bahasa Indonesia, Bangladesh Bangla, French, Spanish, and 
Thai) 

48 Visions for a Sea Change. Report of the first international workshop on marine spatial planning. 2007. 
83 pp. (English). ICAM Dossier No. 4 

49 Tsunami preparedness. Information guide for disaster planners. 2008. (English, French, Spanish) 

50 Hazard Awareness and Risk Mitigation in Integrated Coastal Area Management. 2009. 141 pp. (English). 
ICAM Dossier No. 5 

51 IOC Strategic Plan for Oceanographic Data and Information Management (2008–2011). 2008. 46 pp. 
(English) 

52 Tsunami risk assessment and mitigation for the Indian Ocean; knowing your tsunami risk – and what to 
do about it. 2009. 82 pp. (English) 

53 Marine Spatial Planning. A Step-by-step Approach. 2009. 96 pp. (English; Spanish). ICAM Dossier No. 6  

54 Ocean Data Standards Series:  

 Vol. 1: Recommendation to Adopt ISO 3166-1 and 3166-3 Country Codes as the Standard for Identifying 
Countries in Oceanographic Data Exchange. 2010. 13 pp. (English) 

 Vol. 2: Recommendation to adopt ISO 8601:2004 as the standard for the representation of date and time 
in oceanographic data exchange. 2011. 17 pp. (English) 

 Vol.3: Recommendation for a Quality Flag Scheme for the Exchange of Oceanographic and Marine 
Meteorological Data. 2013. 12 pp. (English) 

 Vol. 4: SeaDataNet Controlled Vocabularies for describing Marine and Oceanographic Datasets – A joint 
Proposal by SeaDataNet and ODIP projects. 2019. 31 pp (English) 

55 Microscopic and Molecular Methods for Quantitative Phytoplankton Analysis. 2010. 114 pp. (English) 

56 The International Thermodynamic Equation of Seawater—2010: Calculation and Use of Thermodynamic 
Properties. 2010. 190 pp. (English)  

57 Reducing and managing the risk of tsunamis. Guidance for National Civil Protection Agencies and 
Disaster Management Offices as Part of the Tsunami Early Warning and Mitigation System in the North-
eastern Atlantic, the Mediterranean and Connected Seas Region – NEAMTWS. 2011. 74 pp. (English) 

58 How to Plan, Conduct, and Evaluate Tsunami Exercises / Directrices para planificar, realizar y evaluar 
ejercicios sobre tsunamis. 2012. 88 pp. (English, Spanish) 

59 Guide for designing and implementing a plan to monitor toxin-producing microalgae. Second Edition. 
2016. 63 pp. (English, Spanish) 

60 Global Temperature and Salinity Profile Programme (GTSPP) — Data user's manual, 1st Edition 2012. 
2011. 48 pp. (English) 
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No. Title 

61 Coastal Management Approaches for Sea-level related Hazards: Case-studies and Good Practices. 
2012. 45 pp. (English) 

62 Guide sur les options d’adaptation en zone côtières à l’attention des décideurs locaux – Aide à la prise 
de décision pour faire face aux changements côtiers en Afrique de l’Ouest / A Guide on adaptation 
options for local decision-makers: guidance for decision making to cope with coastal changes in West 
Africa / Guia de opções de adaptação a atenção dos decisores locais: guia para tomada de decisões de 
forma a lidar com as mudanças costeiras na Africa Ocidental. 2012. 52 pp. (French, English, 
Portuguese). ICAM Dossier No. 7.  

63 The IHO-IOC General Bathymetric Chart of the Oceans (GEBCO) Cook Book. 2012. 221 pp. (English). 
Also IHO Publication B-11 

64 Ocean Data Publication Cookbook. 2013. 41 pp. (English) 

65 Tsunami Preparedness Civil Protection: Good Practices Guide. 2013. 57 pp. (English) 

66 IOC Strategic Plan for Oceanographic data and Information Management (2013-2016). 2013. 54 pp. 
(English/French/Spanish/Russian) 

67 IODE Quality Management Framework for National Oceanographic Data Centres. 2014; revised edition 
2019 (English) 

68 An Inventory of Toxic and Harmful Microalgae of the World Ocean (in preparation) 

69 A Guide to Tsunamis for Hotels: Tsunami Evacuation Procedures (North-eastern Atlantic and the 
Mediterranean Seas). 2016 (English) 

70 A guide to evaluating marine spatial plans. 2014. 96 pp. (English) 

71 IOC Communication Strategy for Marine Information Management (2015-2017). 2015 

72 How to reduce coastal hazard risk in your community – A step-by-step approach. 2016 

73 Guidelines for a Data Management Plan. 2016 

74 Standard Guidelines for the Tsunami Ready Recognition Program. (in preparation) 

75 ICAN (International Coastal Atlas Network) - best practice guide to engage your CWA (Coastal Web 
Atlas) user community. 2016 

76 Plans and Procedures for Tsunami Warning and Emergency Management – Guidance for countries in 
strengthening tsunami warning and emergency response through the development of Plans and 
Standard Operating Procedures for their warning and emergency management authorities. 2017 

77 IOC Strategic Plan for Data and Information Management (2017-2021). 2017 

78 Harmful Algal Blooms (HABs) and Desalination: A Guide to Impacts, Monitoring and Management. 2017 

79 IOC Communication and Outreach Strategy for Data and Information Management (2017-2019). 2017 

80 Ocean Literacy for All – A toolkit. 2017 

81 Procedures for Proposing and Evaluating IODE Projects and Activities. 2018 

82 Preparing for community tsunami evacuations: From Inundation to Evacuation Maps, Response Plans, 
and Exercises (English and Spanish) and Supplement (English only), 2019. 
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