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 IGOSS AND IODE DATA MANAGEMENT GOALS TO SUPPORT GOOS 
 
 
IODE/IGOSS Support of GOOS 
 
 The foundation for supporting much of the Global Ocean Observing System (GOOS) data management 
requirements are already in place in the form of the Intergovernmental Oceanographic Commission (IOC) and the 
World Meteorological Organization's (WMO) Integrated Global Ocean Services System (IGOSS) and the IOC's 
International Oceanographic Data and Information Exchange (IODE) programmes. However, to address the 
considerable diversity of GOOS data management needs, both IGOSS and IODE will be required to develop and 
expand on their existing capabilities. 
 
The Significance of Data Management and Exchange to GOOS 
 
 Data management, data distribution and products and services are key result areas of GOOS. These 
components, particularly the products and services, are the most publicly visible. Therefore, it is essential that they 
be implemented in a way that the public (and politicians) acknowledge as "value for money". 
 
 Marine data is used in two distinct ways. The first use is to support the generation of both synoptic and 
predictive products for operational purposes. This is an obvious area of 'public and commercial benefit'. It is also 
highly visible and therefore politically important. The second category of data usage is to support primarily scientific 
applications through the creation of high quality global databases, containing long time-series and climatologies 
which in turn are used to create other products. 
 
 To address the extensive data management and exchange requirements of GOOS, IGOSS and IODE aiming 
to meet 4 specific goals. These goals address the supply of data, data management, provision of products and data 
quality issues. 
 
 
1. SUPPLY OF DATA 
 
GOAL: To make available all data collected within the GOOS programme to the widest range of users, at the 
highest quality and in as close to real-time as technologically possible. 
 
1.1 BACKGROUND 
 
 Meeting the GOOS objectives will require the evolution of the existing IGOSS and IODE frameworks to 
both extend capabilities and more effectively unify all the existing components. IGOSS and IODE will create the 
vehicle to provide more data in a timely manner to both national and global users to support the generation of 
operationally relevant products and services. 
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1.2 FUTURE ACTIONS 
 
1.2.1Incorporation of Small-Scale Monitoring Activities 
 
 Many of the major international scientific and data management programmes have well-established data 
collection, acquisition, processing, management and distribution systems, some of which are already closely 
interlinked with IGOSS and IODE. However, there are a large number of local, national and regional scale activities 
that exist outside the international framework. For example, the Gulf of Thailand marine monitoring programme and 
various national sea-level and tidal monitoring programmes. The challenge for IGOSS and IODE is to incorporate 
these smaller scale activities into the existing programmes to provide a seamless capability to support GOOS. 
 
1.2.2Increasing Data Availability 
 
 A considerable amount of money is spent on collecting oceanographic data. In order to maximize the utility 
of these observations it is essential that IGOSS and IODE aims to 'capture' all possible data and make it available to 
the international community. IGOSS and IODE are also investigating the inclusion of 'new' data types into the 
system. New data collection capabilities such as the 'over the horizon radar', continuous chlorophyll recorders, 
acoustic doppler current profilers and seasoar are being introduced rapidly. A major challenge being faced by the 
various IOC technical groups is the creation of standards for data management and exchange to cover these 'new' 
instruments. 
 
1.2.3Data and Information Dissemination 
 
 Increasing use is being made of new communications technologies to disseminate data and data products. In 
particular, greater use is being made of the INTERNET and the sophisticated capabilities available through this 
network such as Gopher, World Wide Web (WWW) and Mosaic/Netscape. GTSPP, supported by the IODE Officers 
Meeting (Ottawa, Canada, November 1993) are investigating the possibility of an ocean data network using Internet 
as the communications mechanism. A study into the effectiveness of this capability was recommended during the 
Third Meeting of the GTSPP Steering Committee (Ottawa, November 1993). 
 
1.2.4.Data Processing 
 
 Increasing quantities of data are becoming available through existing monitoring systems and the 
significantly greater amounts that will be generated over time via GOOS necessitate the need for the automation of 
aspects of the data management process. The increasing sophistication of computer capabilities and the experience 
developed within the IGOSS Data Processing and Services System and GTSPP now make the automation of many 
tasks practical. The acceptance of semi-automated data quality control procedures by the scientific community is 
also increasing. For example, GTSPP is now undertaking a large number of data management tasks including quality 
control of the near real-time data stream using semi-automated techniques with considerable success. This approach 
has gained acceptance of the user community such as scientists working on the Upper Ocean Thermal Data 
component of WOCE. The introduction of such techniques within the wider IGOSS and IODE communities will be 
necessary for supporting GOOS. 
 
 
2.DATA ARCHIVING AND MANAGEMENT 
 
GOAL: To create an easily accessible distributed data network to archive, manage, safeguard and disseminate 
marine data collected as part of the GOOS monitoring activities, in the national and international interest. 
 
2.1BACKGROUND 
 
 One of the primary purposes of GOOS is the creation of high quality global datasets that can be used for a 
wide range of purposes including examining climate change, determining marine environmental (and atmospheric) 
trends and to assist governments in developing environmentally sustainable economic policies. Given that a 
significant level of resources will be devoted within GOOS to the collection of marine data, it is essential that once 
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collected, the data be made available to as wide a range of user applications as possible. IGOSS and IODE must 
provide the mechanism to facilitate this. 
 
 IODE and IGOSS are already well placed to meet many of the data management requirements of GOOS 
and intend to expand this through the continuing development and enhancement of its existing activities, 
programmes and pilot projects including some of those mentioned below. 
 
2.2STATUS 
 
2.2.1 OceanPC 
 
 IODE-XIII (New York, USA, January 1990) directed that an expert consultation be held to lay the ground 
work for the personal computer project for oceanographic data management. A manual and initial software package 
and the "shoe box" software inventory have now been completed and is being widely distributed. 
 
 A proposal is now being examined to obtain substantial funding for the development of a fully integrated 
data entry, analysis, visualization and dissemination capability for OceanPC. The ability to access Internet and use 
the available CD-ROM-based oceanographic datasets would provide an 'instant data centre' capability and would 
improve the access to global and regional datasets. 
 
2.2.2Global Ocean Data Archaeology and Rescue (GODAR) 
 
 The Global Ocean Data Archaeology and Rescue (GODAR) project was created as a result of 
Recommendation IOC/IODE-XIV.DR.3 of the Fourteenth Session of the IODE Committee in 1992. GODAR is 
aimed at recovering historical data in danger of being lost to the international community. This is important since 
data collected over a long time-frame is essential in the study of long-term trends particularly climate change. The 
Project has now held 3 regional workshops, one in Russia, China and India. A fourth is being planned for South 
America. To date, well over one million ocean thermal observations have been recovered and made available to the 
international community. 
 
 It is anticipated that several million previously unavailable observations will be acquired during the 5- to 
10-year life of the project, significantly increasing the quantity of data available for the development of GOOS 
capabilities. 
 
2.2.3Data Acquisition 
 
 The IODE Chairman is presently in the process of documenting the existing 'ocean observing system'. This 
paper will contain details on data collected by moored buoys, satellites, drifters and all other platforms. The 
document will provide a useful foundation for GOOS in building towards the implementation and developing 
requirements for data management. It will also assist IODE and IGOSS in developing additional capabilities to 
manage 'new' data types. 
 
 An area that is being pursued to increase the availability of data is through navy and fisheries organizations. 
IODE has had some success with the declassification of navy data and the release of fisheries data, specifically from 
the USA, Australia, Germany, Russia and Japan. 
 
2.2.4Data Monitoring 
 
 The IODE mechanisms for data flow monitoring include the National Oceanographic Programme (NOP) 
submissions from Member States and the Cruise Summary Report (CSR). Other international agencies also operate 
data flow monitoring systems and efforts are underway to increase the co-operation with these agencies to avoid 
duplication and improve the effectiveness of these systems. For example, consultation and collaboration with UNEP 
on data monitoring activities is increasing. 
 
2.2.5Data Inventories 
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 An essential mechanism in the operation of successful data exchange and management programmes is 
knowledge of the existence of datasets through the use of data inventories. An important outcome of these detailed 
data inventories, is that data not presently available within the international community is accounted for. 
 
 To assist with inventory development the Cruise Summary Report (CSR) is now available electronically. It 
provides information on what data was collected, where, how much and where it is held and forms a foundation and 
starting point for all other inventory and reference systems such as the Marine Environmental Data Information and 
Referral System (MEDI). 
 
 Another avenue being investigated is the use of developing meta data standards used by other scientific 
communities for the tracking of datasets. By adopting existing standards IODE will be better placed to handle 
information about a wide range of marine data types, avoid duplication with other programmes and provide 
compatibility with meta databases maintained by other disciplines. 
 
2.2.6 Data Management 
 
 A large number of data centres are now using sophisticated computer technology such as relational database 
management systems for data management and are undertaking an increasing amount of system development to cater 
for a wider range of data types. Emphasis is being placed on chemical and biological data management in order to 
'catch-up' with the more advanced capabilities that already exist for managing physical oceanographic data. 
 
 Marine Information Management is an important area of activity within IODE. The Group of Experts on 
Marine Information Management (GE-MIM) are in the process of examining the possibility of using Internet as an 
information management and dissemination tool. 
 
2.2.7 Scientific Involvement in Data Management Programmes 
 
 In the last few years the scientific community has become increasingly more active in data management 
activities. Scientific programmes are now recognizing the value of the data management support provided by IGOSS 
and IODE. It has also been recognized that science centres must also assist with the development and operation of 
the quality control activities. 
 
 The relationship between the data management and scientific community has improved significantly over 
the past few years and the considerable efforts now being made (e.g., WOCE/GTSPP data management) that will 
further this synergy. As a result of this co-operation, data management capabilities have improved with a more 
focussed and customer oriented approach and the scientific programmes have gained from a stronger data 
management structure. For example, the Tropical Ocean Global Atmosphere (TOGA) programme and the upper 
ocean thermal component of World Ocean Circulation Experiment (WOCE) are fully integrated with IOC data 
management programmes. 
 
2.2.9 Training, Education and Mutual Assistance (TEMA) 
 
 IODE and IGOSS place a considerable emphasis on Training, Education and Mutual Assistance (TEMA). 
One important development that is assisting with technology transfer is OceanPC. Other related activities include 
training in many areas of marine science and data management. Further emphasis must be placed on TEMA to assist 
in supporting the workload of GOOS. 
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2.3 FUTURE ACTIONS 
 
2.3.1 Introduction 
 
 The types of data to be collected by GOOS will cover a range of scientific fields from living to non-living 
resources. The types of instruments used and the expertise required to understand and effectively manage the data 
will consequently be extremely broad. Very few agencies have the capabilities to manage either complete global 
coverage of data or the full range of data types required by GOOS. The only effective mechanism is to use a 
distributed data management approach. Using this approach data management functions can be spread to agencies 
with both the expertise and interest, as well as the computing capabilities to undertake such tasks. This approach is 
starting to be incorporated on a 'prototype' basis into IGOSS and IODE operations particularly through GTSPP. The 
distributed data management model will need to be further expanded. 
 
2.3.2 Standardization 
 
 Standardization is an essential part of the distributed data management structure that will be necessary to 
support GOOS. A major target for IGOSS and IODE is to develop and introduce standards that are widely accepted 
and used. This is a major priority and will assist with reducing the amount of 'wasted' effort that is expended on 
re-formatting and other 'administrative' aspects of data processing.  
 
 One of the biggest obstacles to the free exchange of oceanographic data is the multitude of data formats 
used by the oceanographic community. The IOC's General Format 3 (GF3) is an internationally accepted data 
exchange format. However, it is not widely used. To rectify this situation various IOC technical groups are 
addressing the complex issue of formats. The IODE Group of Experts on Technical Aspects of Data Exchange 
(GE-TADE) held a special Sub-Group Meeting in Copenhagen (May 1993) to examine potential solutions to this 
very complex problem and a number of data structures are being reviewed. It is intended that a generic structure be 
developed that will be independent of the storage media and computer system. In addition to this, the Chairman of 
GE-TADE is working closely with the WMO CBS Group on Data Management in relation to implementation of the 
existing GF3 parameter codes in BUFR. 
 
2.3.4 New Data Management Technology 
 
 Member States of IGOSS and IODE are continually introducing new technology to assist with the 
increasingly complex task of data management. More specifically, GTSPP is providing a vehicle to test new 
technology in an operational environment. Considerable experience is being gained through this activity and as 
concepts are tried and proven efforts must be made to provide technology transfer to other Member States. 
 
3. PROVISION OF REAL-TIME SERVICES AND PRODUCTS 
 
Goal: To provide timely and operationally significant products to support the full range of maritime activities, with 
an emphasis on supporting both industry and government in developing marine oriented environmentally sustainable 
development and economic processes. 
 
3.1 BACKGROUND 
 
 A large number of marine user groups have a requirement for real-time products and services. These range 
from coastal engineering projects to recreational boating, fishing, the off-shore resource industry and meteorology. 
The research community also have a requirement of near real-time observations to initialize and support the 
operation of numerical models and for other research activities. 
 
 The services and products produced by IGOSS and IODE from data generated through the GOOS 
monitoring programme must be focussed on specific user needs. Products and Services will be one of the more 
visible outcomes of GOOS and regardless of the quality of the science, the applicability of products to meet user 
needs will be used by the general community and the politicians to judge the success of GOOS activities. Following 
from this, the continued funding support for an on-going monitoring activity will possibly be dependant on the 
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governments (plus industry and public's) perceived success of GOOS which will often be based on the quality and 
usefulness of the products and services generated. 
 
 It is very important that the provision of products and services is based on sound scientific principles, 
accepted and supported by the scientific community and meets the users requirements. To support these objectives 
the existing capabilities within IGOSS and IODE will be enhanced and strengthened. 
 
3.2 STATUS 
 
 Efforts are being made by IGOSS to increase the quantities of data available which will enable the 
production of a much wider range of products and improve reliability of these products. The integration of satellite 
imagery, numerical model outputs, XBT observations from research and Ship-of-Opportunity programmes, drifting 
buoys and moored buoys, such as the TAO, is contributing to the increasing availability of data from which higher 
quality and more reliable products can be generated. 
 
3.3 FUTURE ACTIONS 
 
 Both IODE and IGOSS are focussing their attention on meeting their clients requirements. Traditionally, 
this has been the scientific community. Given the all-encompassing nature of GOOS, increased liaison and 
consultation will be required by IODE and IGOSS to identify and address the needs of a wider user community 
including the general public and political authorities. Supporting environmentally sustainable development must be a 
key emphasis of future actions. 
 
 The development of software inventories and creation of standard software development environments 
(such as those proposed by GTSPP) will facilitate the exchange of software, improving commonality of data 
processing and assisting to reduce the time taken to introduce new technology on an international scale. Improved 
co-operation and spreading the workload is also essential. 
 
 
4. MAINTENANCE OF QUALITY CONTROL 
 
Goal: To provide a scientifically acceptable quality control mechanisms to create validated datasets to meet both 
real-time and delayed mode data and information needs. 
 
4.1 BACKGROUND 
 
 The creation and maintenance of internationally accepted, unified quality control standards used in 
conjunction with sophisticated data management capabilities is an essential component of IODE and IGOSS 
development initiatives to meet GOOS requirements. 
 
 Having access to data is of limited value unless information is known about that data such as, the 
instrument used, its accuracy, the level of calibration and the quality control procedures conducted on the dataset. It 
is essential that the users of GOOS datasets be aware of the quality of data collected by GOOS and that the 
associated meta data is also managed and made widely available. Both IODE and IGOSS are continually reviewing 
and upgrading data quality control procedures and are working closely with science centres to improve data quality 
control efforts. 
 
4.2 STATUS 
 
 A continuous quality programme is required in all aspects of the IGOSS and IODE support for GOOS data 
needs. The work of the IGOSS Task Team on Quality Control Procedures for Automated Systems needs to continue 
and be expanded with appropriate resources to address the increasingly complex issue of quality control. Quick and 
effective semi-automated quality procedures are also needed to support real-time users and a less-time critical, but 
more extensive computer assisted examination of the data is needed to support the scientific users of the data. 
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 These two levels of quality control can be integrated through the use of distributed data management 
systems. GTSPP is using this approach with MEDS undertaking quality control and duplicate checking of near 
real-time ocean thermal data and the Joint Environmental Data Analysis Center (JEDA) together with CSIRO (in 
Australia) and the Atlantic Oceanographic and Meteorological Laboratory (AOML) undertaking the detailed 
examination of datasets to provide high quality, scientifically validated datasets. 
 
 Automation is one aspect that is being implemented to improve quality control. While not all aspects of the 
validation process can be automated, computers are playing a greater role in many aspects of the real-time data 
stream processing. MEDS is now undertaking semi-automated quality control of global IGOSS ocean thermal data. 
This activity has been implemented with the assistance and support of the WOCE and TOGA communities. 
 
 Marine scientific centres are becoming increasingly involved in data management activities but their role is 
changing from one of active participation to consultation and verification of procedures as programmes move from 
experimental to observational phases. 
 
 As an example of co-operation between IOC and other bodies, the collaboration of IODE and the CEC 
Marine Science and Technology Programme (MAST) has resulted in the publishing of the IOC/CEC Manual of 
Quality Control Procedures for Validation of Oceanographic Data which is a positive step in standardizing quality 
control procedures. 
 
4.3 FUTURE ACTIONS 
 
 The development of internationally accepted (and used) quality control standards is a major priority within 
IODE and IGOSS. This achievement will be assisted by the development of freely available software packages that 
are distributed to as many data centres as possible. This mechanism is being pursued within GTSPP with specific 
quality control software. The CSIRO operating as a WOCE Upper Ocean Thermal Data Assembly Centre have 
produced a "Cookbook" of ocean thermal data quality control procedures. This will be distributed widely and greatly 
assist in providing a consistent methodology for quality control. 


