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 REPORT OF THE GROUP OF EXPERTS ON RNODCS AND GLOBAL PROGRAMMES 
 
1. INTRODUCTION 
 
 During the intersessional period, the Group of Experts on RNODCs and Climate Programmes (hereafter 
referred to as the Group) could not find an opportunity to convene a meeting, due to the lack of time and funds, and 
worked mostly by electronic correspondence. The major topics addressed by the Group included evaluation of the 
response to provide by RNODCs to the issues raised at the IODE Think Tank Meeting, the appropriateness of the 
RNODCs to meet the needs of global monitoring programmes such as GOOS and GCOS and their users, to identify the 
regional and global datasets required by those programmes and the adequacy of existing RNODCs to respond to the 
challenge of fast progressing technology in data management and exchange. 
 
2. RESPONSE TO ISSUES RAISED BY THE THINK TANK MEETING 
 
 The Group of Experts examined the report of the Think Tank Meeting organized by IODE in March 1995. The 
Think Tank Meeting identified several issues that are directly relevant to the RNODCs activities, in particular: 
 
-Changes in the users community. Global programmes address a much wider community of clients than the traditional 

scientific community. This is, in particular, the case for global monitoring programmes which are aimed at 
providing appropriate information to operational agencies, managers, decision and policy makers as well as to 
scientists. 

 
- Growing diversity of data types. 
 
- Increased volume of data. 
 
- Increased demand on timeliness of data. 
 
 The IODE Think Tank Meeting identified GOOS as a high priority and suggested that IODE adopts a similar 
approach to that used with WOCE, i.e., develop joint data management partnership once GOOS has identified its data 
collection and analysis requirements. 
 
 Five key issues were identified, most of them relevant to the RNODCs: 
 
(a) Upgrading the skills, expertise and efficiencies of the IODE data Centres; 
(b) The IODE Capacity building Programme; 
(c) Improving the visibility and acceptability of IODE; 
(d) Structure, responsibilities and management of the IODE Programme; 
(e) Priorities for further development of the IODE Programme. 
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 The Group of Experts, though unable to provide miraculous solutions to address these complex issues with 
respect to RNODCs, considered that a priority task to achieve by these Centres is to ensure their survival through a 
programme of acceptability and promotion of their activities. Given the context of generalized underfunding and 
understaffing of these Centres, the Group considered that the fastest and cheapest way to achieve such a programme 
would be to take full advantage of the facilities provided by Internet. 
 
3. THE RNODCS AND INTERNET 
 
 The Internet has provided de facto standards of information exchange protocols (e-mail, ftp, http protocols) 
and is an essential element in most of the on-going research programmes. The Group of Experts, though enthusiastically 
adhering to the principle of fully exploiting the new electronic communications facilities provided by Internet-based 
servers, expressed real concerns related to the somewhat anarchic development of such data and information servers. 
Most of these servers are implemented directly by Universities, national agencies, Research Institutes or even on an 
individual basis. They frequently provide attractive interfaces and user-friendly access to datasets. The risk of 
jeopardizing RNODCs activity and functions is considered as significant as many scientists may be dissuaded from 
sending datasets to their NODC or RNODC once they have provided on-line access to these data. More specifically the 
major drawbacks and dangers of these systems are that: 
 
-They present no guarantee of timelessness. Several servers are implemented mostly for advertising some activities and 

demonstrating skills. They may disappear unexpectedly as well as they appeared. Many datasets would be 
endangered of being definitely lost if this practice (or lack of practice) was developing. 

 
-Procedures in quality controls are frequently not described, unknown and at least inconsistent between different servers 

providing same types of data. Relevant information (Metadata) are frequently not included inducing 
questionable reliability of the data and products provided. 

 
-Formats, though generally friendly, are not standardized and the user gets the job of reformatting the datasets recovered 

in different places if he needs to assemble them. 
 
 The Group of Experts therefore fully shared the views expressed by the Think Tank Meeting participants that 
"NODCs and RNODCS are the only Centres with the responsibilities to gather and manage oceanographic data, data 
products, and associated information on a long-term and continuing basis" and explored the ways to restore the 
situation. 
 
 The Group sought the ways to increase the awareness of users of the importance of the role of RNODCs and 
the benefits that they can expect from their facilities. The Group concluded that the RNODCs should adopt a similar 
strategy in order to increase their visibility. It was noted that currently only 2 RNODCs (RNODC for WESTPAC and 
RNODC for formats) provide through web servers information on their functions or activities and that they are 
inadequately advertised on several web search engines or other "Information Units". 
 
 The Group therefore recommends that all the RNODCs take the necessary steps to implement on-line servers 
providing the scientific community and other users with relevant information on their activities and holdings. The 
architecture of such servers, due to the diversity of functions of these Centres, cannot be fully standardized and needs 
further examination, but the following recommendations and guidelines on the content are proposed: 
 
 These servers should be aimed at providing the following information and facilities: 
 
(i) be built using widely adopted standard client/server architectures such as web servers; 
 
(ii)design the system so that it can be used on a stand alone basis (for users having no access to Internet) through initial 

distribution of client software and periodic shipment of diskettes or CD-ROMs; 
 
(iii) soundly advertise the function of this Centre including the scientific issues and rationales; 
(iv) include an information directory/catalogue on types of data and products available; 
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(v)design this directory so that it can be easily included in a network of inter-operable data directories (see further) and a 
global information system; 

 
(vi) provide a comprehensive on-line data inventory including space/time maps of data distribution; 
 
(vii) provide digital and graphic information of the evolution of the holdings through time; 
 
(viii) provide full description of quality control procedures; 
 
(ix) include an on-line data ordering form; 
 
(x) provide on-line access to selected datasets determined by analysis of most frequent requests; 
 
(xi) provide full description of formats; 
 
(xii) provide micro-computer software tools to read, analyze and facilitate the data display as appropriate; 
 
(xiii) provide a mail form for users feedback; 
 
(xiv)establish links with upstream and downstream servers providing these data or using them for preparation of related 

products; 
 
(xv)include a statistical monitoring tool of the access to the different pages in order to improve the relevance of 

information distributed; 
 
(xvi) be updated on a periodic basis as required by the downstream applications. 
 
 These preliminary recommendations are submitted for consideration by Committee, which might express a 
recommendation in this view. 
 
 The Group of Experts is expecting a proactive approach and immediate action by the RNODCs to address this 
issue and is convinced that RNODCs not willing or unable to provide any on-line information system will be de facto if 
not de jure quickly closing down due to lack of interest from users and therefore increased lack of funding and staffing. 
 
 The Group further requested IOC and the GOOS Support Office to establish the links and promote the 
activities of the RNODCs in the ad hoc pages of their www server. 
 
4. GOOS AND GCOS DATA MANAGEMENT REQUIREMENTS 
 
 GOOS and GCOS are two global programmes including a crucial component of ocean data management. 
Though they are addressing different issues and so far require different management systems, GOOS being an Ocean 
Observing System and GCOS a Climate Observing System, they fully overlap in one of their modules: the Climate 
module of GOOS is the Ocean Module of GCOS. It is therefore obvious that the data management for these 
programmes must be fully consistent if not unified. Both programmes fully admitted that they should build on existing 
systems, which means, with respect to data management issues that they should take advantage of the existing facilities 
provided by the IODE and IGOSS programmes. 
 
 However, GOOS and GCOS are at different stages of development of their data management activities and the 
Group of Expert examined their respective plans. With respect to the climate module, the Ocean Observing System 
Development Panel (OOSDP) in its final report defined the principles and broad lines of the data and information 
management scheme. This Panel, in order to prioritize the observational elements required to assess the different 
outcomes of the system, selected a set of goals and subgoals which relate to various aspects of the role of the Ocean in 
Climate. In addition to these subgoals specifically aimed at gathering information over a variety of time-scales, the 
OOSDP stated that: 
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"The observing system must also focus on providing the infrastructure and techniques which will ensure that 
information obtained is utilized in an efficient way. The consequent subgoals are: 

 
 (a)To provide improved global climatologies (mean and variances) of key ocean variables such as 

temperature, salinity, velocity and carbon, especially for the purpose of validating probabilistic 
climate modeling and simulations at decadal and longer time-scales; 

 
 (b)To provide the data management and communication facilities necessary for routine monitoring, analysis 

and prediction of the Ocean from Monthly to long time-scales; 
 
 (c)To develop the facilities for processing assembled datasets and providing timely analysis, model 

interpretations and model forecasts". 
 
 The Group of Experts found these goals relevant to most of the existing activities of the RNODCs involved in 
the collection and data that are and will be used in the planned climatic programmes. The major issue is the ability to the 
RNODCs to respond to the extended responsibilities that are required to meet the needs of such programmes, in terms of 
products and services. The Group agreed that, given the diversity of situations with respect to funding, staffing and 
scientific expertise of these Centres, it is up to each RNODC to proceed to an assessment of its capacity to accept 
extended commitments in this way. The Group agreed with the views and concerns expressed by the Think Tank 
meeting, i.e., that "services and products might be provided by other arrangements made at the national level with the 
co-operation of the NODC. This can perhaps be viewed as expanding the RNODC system to include organizations 
other than NODCs", but that "At the same time it was cautioned that these sort of tasks must not lead to a lessening of 
the effort to gather up the historical data, which cannot be replaced". 
 
 The Group is, however, convinced that such extended activities are complementary to the those described in 
the previous paragraph, and besides their usefulness would significantly contribute to the improvement of the public 
image of RNODCs. The Group therefore recommends that a proactive attitude be adopted by RNODCs to assess the 
products that might provide added value to their holdings. Examination should cover the whole range of possible 
products, from derived quantities, gridded products, climatologies, to assessments. 
 
4.1 THE ROLE OF RNODCS IN THE GOOS DATA MANAGEMENT PLAN 
 
 One of the primary purpose of GOOS is the creation of high quality global datasets that can be used for a wide 
range of purposes including assessment of the state of the marine environment, its health and resources (including the 
coastal zone), detection and forecasting climate variability and environmental changes, as well as supporting improved 
decision-making and management process in order to develop environmentally sustainable economic policies. GOOS is 
often perceived as pure operational oceanography focused on practical short-term applications and benefits, and so far 
mostly relevant to IGOSS. However, it addresses much broader time-scales, as can be seen from its commitments. In 
particular, all the aspects related to long-term changes and trend detection of trends are fully relevant to preservation of 
high quality datasets that is the primary task of RNODCs. The OOSDP report recognized that the constraints of 
timeliness and quality/quantity of information are critically dependent on the applications. 
 
 For practical implementation GOOS was divided in 5 modules: 
 
(a) Climate monitoring, assessment and prediction; 
(b) Monitoring and assessment of Marine Living resources; 
(c) Monitoring of Coastal Zone environment and its changes; 
(d) Assessment and prediction of the Health of the Oceans; 
(e) Marine meteorological and Oceanographic Services. 
 
 Module a), c) and d) are fully in the scope of existing or future RNODCs, as well as parts of module b) which 
do not relate to fisheries data which are considered as being out of scope of RNODCs activities. 
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 GOOS is not yet in a position to define a overall data management plan for these modules given the complexity 
of the problem. Several modules are in an early stage of planning and have not yet expressed their data requirements 
(see further). GOOS therefore preferred to adopt a pragmatic attitude and proceed in a phased approach.  
 
 GOOS first defined a draft data management Policy which is attached in Annex I. This data policy insists on 
the need of timely, full and open sharing of datasets and is based on a distributed data Centres network. The Group 
found that policy consistent with the rules adopted by the RNODCs and suited to the adhesion of RNODCs to the 
GOOS data management. 
 
 Detailed management plans should be developed in respect of different parameters observed or the different 
Modules of GOOS. The GOOS Strategy Sub-Committee entrusted I-GOOS with preparing, through a Rapporteur, an 
outline of the Data Management Plan taking into Consideration the GCOS Data Management Plan, as well as GOOS-
related research and operational activities. The Technical Implementation Panel of I-GOOS is entrusted with 
documenting GOOS observational elements with indications of needed standards an accuracies; suggesting specific 
codes and protocols, data transfer and media, responsible data processing Centres; assembling listings of required 
products and organizations committed to provide those products. 
 
 The Joint Scientific and Technical Committee for GOOS (J-GOOS) at its Second Session held in Paris (April 
1995) considered the Marine Meteorological and Oceanographic Services module as a support component to all the 
modules and decided to establish an ad hoc Panel to assist it in identifying scientific problems ranging from data 
acquisition to product delivery that are common to all the GOOS modules. Terms of Reference of this ad hoc Panel are 
given in the J-GOOS-II report (Doc.IOC-WMO-ICSU/J-GOOS-II/3). Several tasks of this Panel may be directly 
relevant to existing or potential RNODCs, in particular "Consider, investigate and report on the possible need for 
specialized Centres within GOOS at the level of applications, products and services". 
 
 The Group of Experts considered therefore that it is necessary that an appropriate liaison be established with 
this Panel as well as with the Technical Implementation Panel. This may be achieved by correspondence or through 
direct common membership to the Group and to these Panels during the next intersessional period as requested by the 
Committee. 
 
4.2 RNODCS AND THE GCOS DATA MANAGEMENT PLAN 
 
 GCOS has established a data and Information Panel meeting at periodic intervals. This Panel provided a "Data 
and Information Management Plan" (Version 1.0, Doc.GCOS-13, WMO/TD-No.677). This plan describes a 
comprehensive template for GCOS data management activities, including in situ data as well as satellite data. This plan 
is aimed at ultimately providing a fully distributed Client-server database system, i.e., offering to users a fully interactive 
graphical interface allowing them to select, retrieve, process, display and overlay datasets and graphic products 
irrespective of their location and type. However, GCOS recognized that developing an international system which 
functions in a co-ordinated manner is a formidable task. 
 
 GCOS therefore decided as a first step to build a loosely-coupled international distributed system, allowing 
users to move freely between participating sites while searching for information. The central piece of this system stems 
from the efforts of the Committee on Earth Observation Satellites to develop an international network of inter-operable 
directories, the CEOS IDN. These directories exchange information through a standard data description language, the 
Directory Interchange Format (DIF) and provide links to various data catalogues and access systems. GCOS is 
implementing a "Pilot GCOS Data & Information System" on a www server. The page providing elements of the Search 
Interface is reproduced in Annex II. More information about the functioning can be found there. 
 
 The Group recognized the potential interest of such an initiative for the RNODCs and strongly encourages 
them to approach the responsible to check the elements that are required for them to participate to this experiment. The 
Group further recommends that a designated member of the Group participates to the GCOS data management panel 
meetings and works during the next intersessional period. 
 
5. GOOS DATASET REQUIREMENTS 
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 The only modules of GOOS having expressed their requirements in terms of data acquisition and collection are 
the Climate module through the OOSDP report and the Health of the Ocean module, through the document "Strategic 
development of the Health of the Ocean module of the GOOS" submitted by the Health of the Ocean ad hoc Panel 
(HOTO Panel) to J-GOOS-II. These two Panels adopted the same strategy to prioritize their data requirements, taking 
into account the criteria of impact versus feasibility. The HOTO Panel further provided a Table describing relative 
priorities for contaminants among different marine areas. 
 
 The list of parameters having high to medium impact and that should be monitored, and hence appropriately 
managed, irrespective of the difficulty of their measurement, is given in the Table below as provided by these two 
Panels. 

Climate module Health of the Ocean 
  

SST from buoys, satellites, VOS Nutrients 
Sea-level pressure Human pathogens 
Sea surface salinity from VOS and drifters Dissolved O2
T, S, Carbon and tracers profiles Suspended particular matter 
Winds from TAO, ships and Satellites Phytoplankton pigments 
radiation Litter/Plastics 
precipitation Petroleum (Oil) 
ocean color Algal Toxins 
pCO2 Synthetic Organic compounds 
fluorescence Herbicides/Pesticides 
ice extent and concentration Polycyclic Aromatic Hydrocarbons (PAHs) 
ice drift (SAR)  
T(z) from TAO, XBT, autonomous floats  
S(z) from autonomous floats  
sea-level from satellites and high quality tide gauges  
 As can be seen from that list most of the parameters listed for the Climate module are already in a management 
system operated either by RNODCs, NODCs, Projects like the GTSPP, Institutions or specialized agencies. For the 
parameters listed in the second column, except from some information already managed by the RNODCs for 
MARPOLMON, most of them are collected only in a research mode, and for those where monitoring programmes exist 
in limited areas, they are frequently archived and accessible under the framework of multinational agreements. 
However, some Centres such as ICES have gained considerable expertise in the management of contaminants data and 
could easily assume the responsibility of RNODC for some of these categories at least on a regional scale if needed. 
Furthermore, the Group does not expect that some categories will raise any particular enthusiasm from NODC to 
establish an appropriate RNODC such as an "RNODC for litter". The Group therefore concluded that data management 
was not the most pressing issue for this second category and, though this issue is worth maintaining examination, further 
information about the planned implementation by GOOS of these observing systems is required before looking for some 
firm recommendation. However, the Group considers that an appropriate management of the CO2 data on a global scale 
must be considered as a high priority during the next intersessional period, and a review be made of the different 
datasets and management system currently in use. 
 
6. GLOBAL RESEARCH PROGRAMMES 
 
 The Group further investigated the role that RNODCs could play in the data management of some global or 
large-scale programme such as IGBP, JGOFS and WOCE. The Think Tank Meeting in particular identified JGOFS 
amongst the priorities for IODE attention. The OOSDP report however noted that there is little experience in archiving 
and exchanging biochemical data and that JGOFS, while global in name, is in essence a series of regional experiments 
and the data management plan directly reflects this loosely connected approach. The data management system consists 
of a group of loosely interacting national Centres. JGOFS is currently in the process of defining code tables just like 
those of GF3. The Group recommends therefore to the Chairman of GETADE that when their list of codes is complete, 
action is taken to incorporate these into the GF3 tables. 
 
 The Group further agreed with the Think Tank Meeting to identify a person from IGBP-DIS to participate in 
the work of the Group and help develop a partnership project for JGOFS including satellite and in situ data. 
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 WOCE has established a comprehensive data management scheme associating NODCs and Scientific 
Institutions. The Group contacted WOCE at the DPC-7 Meeting held in Southampton (October 1994), in order to assess 
if an RNODC structure would be appropriate to ensure the final archival, preservation and distribution of the WOCE 
data collection by the end of the field programme. 
 
7. RNODCS AND REGIONAL PROGRAMMES 
 
 The Group of Experts, taking into account the astonishingly fast development of electronic communications, 
facilitating data transmission, wondered if the notion of Regional data Centre is still relevant. In many cases, 
communication is easier from developing countries to data Centres located in Capitals of developed countries than from 
the same country to bordering ones. However, the Group recognized that many other elements must be taken into 
consideration. It, therefore, reiterated the soundness of the concept of RNODC taking a regional responsibility 
especially when: 
 
(i)Such an RNODC can provide an integration of datasets on a regional scale. This activity will particularly relevant to 

the GOOS regional pilot programmes and the GOOS coastal Module data management, where users will 
expect products and services for practical applications and regional concerns; 

 
(ii)An RNODC can develop specific scientific skills in data quality controls based on an improved knowledge on 

regional properties of the Ocean; 
 
(iii)An RNODC can effectively contribute to the Capacity building of the Countries he is responsible for, enhancing 

their capacities to fully participate to the IODE programme. 
 
8. THE FORTHCOMING CHALLENGES 
 
 In this fast evolving world it is sometimes comforting to contemplate some monuments that look immutable. 
However, the safeguarding of these monuments requires to take some steps from time to time. The Group of Experts 
considers that the terms of reference of several RNODCs must be updated to take into account new demands from the 
scientific community as well as from an extended, though not yet clearly identified, end-user community. Several 
references to obsolete storage media like tapes or listings should be upgraded. 
 
 More specifically, the question of the future relevance of the GF3 was debated. It appears that a clear 
distinction must be made between the format, too formally tape-designed to be expected to survive for a long time, and 
the GF3 codes and tables, whose usefulness will increase due to the increased necessity to adopt standards within the 
framework of global programmes. However, the Group considers that the exact appreciation of this issue falls within the 
competence of the GE-TADE and must be sought in this Group. 
 
 The Group further noticed that an increased need for simple non-expert-user-oriented format is patent in every 
domain. This pauses once more the issue of future commitments of RNODCs. They will have to appreciate, in a context 
of generalized funding austerity, their exact role and what exact balance they must adopt between their Institutional 
responsibilities of collecting and safeguarding data collections and satisfying increased demands of new categories of 
users. Most of these users, including scientific community, process data using standard micro-computer tools. They do 
not want or cannot afford recourse to tiresome or expensive programming. The RNODCs are facing a real technological 
challenge and must adopt a proactive policy in order to facilitate the transfer, presentation and processing of their 
holdings, taking into account these new sociological factors and behaviors. 
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 DRAFT DATA MANAGEMENT POLICY FOR GOOS 
 
 
1.The overall purpose of this policy is to define principles which will facilitate timely, full and open access to quality 

ocean data contributing to the Global Ocean Observing System (GOOS). GOOS requires an early and 
continuing commitment to the establishment, maintenance, validation, description, accessibility and 
distribution of high-quality, long-term datasets gathered on an operational basis. GOOS must transmit, 
exchange, and process its operational data flow within time limits appropriate to the generation of products and 
the requirements of model assimilation, prediction and analysis. 

 
2. (i) Timely, full and open sharing of a wide spectrum of GOOS datasets is a fundamental objective. 
 
 (ii)GOOS data needed in real-time or in near real-time for assimilation by analytic and predictive models and 

other projected applications will have to be available in the public domain without any delay, in order 
to promote safety at sea, assist in the avoidance or prediction of storms and coastal flooding, to 
promote the safety and efficiency of all maritime activities, to protect the marine environment, and to 
facilitate short-term climate predictions, and many other purposes. 

 
 (iii)GOOS data will be provided at the lowest possible cost to GOOS participants in the interest of full and 

open access to data. This cost should, as a first principle, be no more than the marginal cost of 
processing, copying and shipping to fill a specific user request. 

 
 (iv)With regard to data archiving, all GOOS data will be archived and made available in the public domain 

through recognized data centres within one year of collection (chemical, biological and geological 
data may require longer intervals). For those scientific research programmes contributing GOOS data 
in which selected principal investigators have initial periods of exclusive data use, data will be made 
available as soon as they become widely useful. 

 
 (v)Preservation of data needed for long-term global ocean programmes is required. For each ocean data 

parameter, there will be at least one explicitly designated archive. 
 
 (vi)International data archives will include easily accessible information about the data holdings, supporting 

ancillary information and guidance and aids for locating and obtaining the data and, where possible, 
quality assessments. 

 
 (vii)To facilitate exchange, recognized national and international standards should be used to the greatest 

extent possible for storage and transmission media and for processing and communication of GOOS 
datasets. 

 
 (viii)Detailed GOOS data management plans will be developed in respect of different parameters observed by 

GOOS, or the different Modules of GOOS. These plans shall be consistent with this Policy. Data 
Management Plans may be published or summarized as Annexes at this Policy. 
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 REPORT OF THE CHAIRMAN OF THE GE-TADE 
 
LIAISON WITH OTHER GROUPS 
 
 The Chairman has been working in co-operation with the WMO Working Group on Data Management and the 
Sub-Group on Data Representation and Codes (SGDRC). Accordingly, the GE-TADE invited the Chairman of the 
SGDRC to attend the last TADE Meeting. Unfortunately, due to work pressures, he was not able to be present. 
Likewise, the Chairman of TADE was invited and attended meetings of the WMO committee. Work carried out is 
described later on. 
 
 The Chairman was instructed to arrange if possible a joint meeting with the IGOSS GE-OTA Committee since 
there are issues of common interest. A Meeting of TADE was held in July of 1994. The Summary Report of the 
Meeting was published and is available. There was a 3 day overlap with the IGOSS OTA Meeting. Issues in common 
that were discussed included quality control and archiving of data, from collection on-board ship, through the GTS 
system and later archiving of delayed mode data. The Chairmen of OTA and TADE prepared a data management plan 
for IGOSS and IODE that would provide support for GOOS. This plan, forms a complement to that prepared by the 
Director of the Australian NODC and acting Vice-Chairman for IGOSS and fills out some of the details that must be 
addressed. Overall, the joint meeting proved to be useful and it is recommended that similar overlapping meetings be 
held as schedules permit. If this cannot be arranged, it is useful for the Chairman of TADE to attend the OTA Meeting 
and vice versa. 
 
DOCUMENTS 
 
 The draft Volume 1 of the set of GF3 Manuals was circulated at the last IODE Meeting. This was finalized and 
subsequently published by the Secretariat. 
 
 Documents for all of the Standard Subsets approved by TADE over the years have been converted to 
electronic form and standardized in presentation. These have been passed to the Secretariat for publication as "Volume 
3, Standard Subsets of the GF3 Format". At the same time, the documents composing the manual are available in 
electronic form. They have been sent to RNODC-Formats and are presently posted on the World Wide Web (WWW) 
home page of RNODC-Formats at ICES. They are present as compressed, Postscript documents which may be 
downloaded by anyone with access to the WWW server at ICES. 
 
FORMAT ISSUES 
 
 An ad hoc Meeting of 4 members of GE-TADE was held in Copenhagen in May of 1993 to discuss a 
modernization of formats for IODE. This was spurred by the fact that many formatting schemes are in use and this 
hinders the easy exchange of data. GF3 addressed this issue but it is only suitable for magnetic tapes, a medium which is 
becoming less and less used. 
 
 The Meeting prepared a report detailing its work. In brief, a generalization of the GF3 format was devised. The 
formatting scheme has tentatively been called the GETADE format. Meeting participants agreed to undertake certain 
work to prove out the generality of the proposal. To this end, the translation of the format used by GTSPP both into and 
out of the GETADE format has been tested. Likewise, conversion from a format used by WDC-B has been tested 
partially. Work has also been planned to test conversions into and out of spread sheet and relational database structures. 
This has not progressed due to work pressures. Finally, conversions into and out of formats used at ICES have been 
started, but are not complete. 
 
 The format proposal is suitable for any type of medium whether magnetic or optical, or for electronic 
transmission. Its structure is such that information should be easily extracted to be loaded into spreadsheet applications 
or relational database structures or read from these structures. An outline of the format is included as Annex I to this 
report. Members interested in assisting in its development or testing should contact the Chairman of TADE. 
 
 The TADE Meeting in July 1994 discussed formats and reviewed some that are in use. Each has its supporters 
and merits. However, each also has drawbacks that reduce its range of suitability. The strategy of TADE has been to 
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examine formats that have broad support and that open access to data. An example of this is the work carried out by the 
Chairman in co-operation with the CBS WG on Data Representation and Codes. The GF3 scheme for encoding 
variables and methods of observation were transformed into codes suitable for BUFR, the format endorsed by WMO for 
use in exchanging data on the GTS and for its Distributed Database System. At the last Meeting of the SGDRC, it was 
decided that there were a sufficient number and variety of oceanographic variables to warrant this discipline being 
assigned its own Master Table in BUFR. The consequence is that all variables can be maintained in a structure that is 
close to that employed by GF3. Secondly, it is also possible to maintain the requirement that the instrumentation and 
methods used in making oceanographic measurements must accompany the variables. The Chairman of TADE is 
working with the Chairman of the SGDRC to finalize these tables. 
 
 On completion of the Oceanographic Master Tables, it will be necessary to test the encoding and decoding of 
data into BUFR. A number of members of the SGDRC have offered software for encoding and decoding BUFR. It is 
expected that the offer of software, and the assistance of members of the SGDRC will be valuable. Future work of 
TADE members will be to test this. 
 
 As part of the format review process it was realized that many format problems are related to inconsistent use 
of terminology and lack of clarity in describing formats used in exchange. To this end a document has been prepared 
which provides guidelines on how to report general information about oceanographic data. This document is included in 
Annex II of this report. Other documents are in preparation to suggest ways to encode information on specific types of 
measurements. To date, draft versions for CTD and current meter data have been prepared. The general format 
guidelines are available in electronic form from the RNODC-Formats WWW server. As other documents are prepared, 
they will be posted there. 
 
 TADE was asked to review and update country and ship code lists. This was carried out in co-operation with 
RNODC-Formats. The latest code tables are posted on the RNODC-Formats WWW server. 
 
 TADE was asked to review formats for both ADCP and undulating instruments. Only some work has been 
carried out on these. With respect to ADCP data, the ICES Working Group on Data Management has pursued this more 
vigorously in the past year and so TADE is combining its efforts with this group. In addition, some experience has been 
acquired by a group in Canada using software prepared and distributed by the University of Hawaii. Work must 
continue on this. 
 
 With respect to data collected by undulating instruments, again there has been slow progress. The Chairman 
polled members of TADE for experience with these sort of measurements. There was little or none found. One of 
Canada's oceanographic institutes has collected data with such an instrument and so work is progressing there by 
learning what is required. It is clear that there are different ways to handle the data. If the undulating observations are 
converted to "profiles" it is necessary to store information about how the profiles were constructed. Specifically, the 
start and end time and location of the data used, the number of up and down tows used, statistics about the numbers of 
observations combined and so on. As more experience is gained, it is expected that formatting guidelines can be written. 
 
COMPOSITION OF TADE 
 
 Members of TADE require a combination of skills. It is necessary to have sufficient technical background so 
that progress can be made on the technical issues of interest. At the same time, it is important to have a broader view of 
the oceanographic community to be able to take proper consideration of wider concerns. It is necessary that members 
can make a commitment to undertake work on behalf of the Group. Finally, the working language of the group is 
English. To find people with these sorts of capabilities is not easy. At present TADE membership is small which tends 
to put more work onto individual members. The Chairman continues to search for potential members with the above 
capabilities. 
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TECHNOLOGY ISSUES 
 
 The Ocean Climate Data Workshop suggested a follow on that would address issues not dealt with at the first 
Workshop. The main block to this has been finding a host and the needed resources to conduct such a Meeting. The 
Irish Oceanographic Data Centre has offered to host such a Meeting and it is planned for the summer of 1996. Work is 
underway with the assistance of the IOC Secretariat to recruit speakers and financial support. 
 
 The topic has been narrowed to be Modern Management and Exchange of Ocean Climate Data for Scientific 
Use. The Workshop will discuss two main issues. The first theme is "Data and Metadata Content and Management to 
Support Climatological Studies" This would address the data and information content, archiving, quality assessment, 
distribution and merging of data types in support of climate studies. The second theme is "Modern Data Exchange 
Technology". This will evaluate exchange capabilities in terms of the needs of users for access to both the data and 
metadata. 
 
 TADE felt it was important to expose members of IODE to some of the benefits and capabilities available 
through new technologies. To this end, a demonstration of the World Wide Web has been assembled. Through this, 
members will get a taste of the substantial change this technology has made on data management practices and so see 
the forces acting on IODE policies. 
 
 TADE was requested to put together a registry of software that can be useful to other member states. This was 
undertaken in co-operation with the OceanPC project. This was discussed at the OTA-TADE Meeting. The Irish Data 
Centre has been leading this activity and has produced a simple, PC based form that can be used to record relevant 
information about software that one member of IODE can offer to other members. 
 
TERMS OF REFERENCE 
 
 The work of this Committee must change to respond to the new realities of electronic data exchange made 
possible by the use of the Internet. This must include a consideration of data formats appropriate for this form of data 
exchange, and presentation of information, data and products by data centres using the World Wide Web. In addition, 
new instrumentation will require a greater flexibility and responsiveness in the development of formats. Likewise, the 
common use of spreadsheets by scientists for data manipulation puts greater demands on data centers to respond to a 
blossoming variety of data submission forms. Because of these changes, the Terms of Reference of this Group needs to 
be changed. Draft terms prepared by the Chairman are listed here. 
 
DRAFT TERMS OF REFERENCE FOR GE-TADE 
 
-Collaborate with the IGOSS GE-OTA and IODE GE-MIM, the data management groups of other international bodies, 

and scientific programmes in the development of technical solutions for the management, exchange, and easier 
integration of oceanographic data and information with data from other disciplines. 

 
-Collaborate with the IODE GE-MIM in the development of recommendations for a common World Wide Web 

interface for IODE data centres so that they can present data and information about their services in a 
consistent and logical manner. 

 
-Continue the development of a modern formatting scheme that responds to the requirements of more diverse data types, 

greater emphasis on metadata, electronic data transfers, and the variety of media available for data exchange to 
ensure IODE data systems evolve with the changing needs. 

 
-Develop a set of documents for oceanographic data and information that can be used as formatting guidelines to be 

followed by data originators when submitting data, or by data centres exchanging data. 
 
-Keep under review the oceanographic data exchange systems used in other programmes and agencies and ensure the 

proper development of such systems in support of IODE, scientific programmes and the development of 
GOOS. 
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 ANNEX I 
 
 THE GETADE FORMAT 
 
INTRODUCTION 
 
 At a meeting held in Copenhagen in May 1993, some members of the IODE Group of Experts on Technical 
Aspects of Data Exchange (TADE) met to discuss a modernization of the IODE standard format GF3 for international 
data exchange. The results were a definition of a newer format that built on the strong points of GF3 but removed its 
media dependence. This format is called the GETADE format and it is described here. 
 
FORMAT STRUCTURE 
 
 The File/Series Header Definition and Data Cycle Definition Records of GF3 were generalized to remove all 
mandatory and fixed format portions of the records. By doing this, the two records reduce to a single Definition Record. 
These records are used to specify the format of records that follow. 
 
 The File/Series Header and Data Cycle Records of GF3 were treated in the same way as the definition records 
in that all fixed format portions were removed. Again, this makes these two GF3 record types look the same and 
basically contain data only. The first two bytes of each record contains an identifier to indicate what type of record it is, 
that is which definition record describes the contents of the record. None of the other GF3 record types were used. 
 
 The resulting formatting scheme is quite simple yet flexible enough to accommodate any data structure. Each 
record may be of a different length although it is expected that the Definition records will typically be 80 characters or 
less. The data records may be any length up to the limits imposed by hardware or software. 
 
 The formatting scheme has the following characteristics. 
 
1.The format builds on the strongest features of GF3. It uses the coding scheme and structuring of information in 

definition records. 
 
2.The format scheme permits more freedom in structuring data than does GF3. This has been done by removing some of 

the more rigid rules of GF3. In so doing, the formatting scheme has become simpler. 
 
3.Metadata may be informally recorded with the data in the same fashion as in GF3. Alternatively, if desirable, a more 

formal structure can be specified for the metadata which makes it more readily accessible for machine 
processing. 

 
4.By using the parameter codes developed in GF3, the formatting scheme can include a wide variety of data. A review 

of these code tables is underway to expand the range of variables even further. 
 
5.By using GF3 parameter codes, the formatting scheme encourages the standardization of naming conventions and the 

use of SI units. This encourages compatibility of datasets for international exchange. 
 
6.The formatting scheme has been structured to reflect the very common tabular nature of datasets. The same structure 

appears in widely available commercial spreadsheet software. 
 
7.The hierarchical nature of oceanographic data collections has been preserved by using the same features as GF3. 
 
8.The data and information are encoded using the ASCII characters. At present, the need for including rules to permit 

data and information exchange in binary have not been addressed. Differing hardware encoding of binary data 
introduces complications. 

 
FORMATTING RULES 
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1.There are two record types. The first is a Definition Record and the second is a Data Record. If desired, a single title 

line may be added at the start of a file to document the source of the file. 
 
2. All data and information is encoded in ASCII. 
 
3.Each variable to be reported in a data record must be described in a corresponding definition record. Every definition 

record will be found at the start of the data file. Each will reference a record type designation that indicates in 
which record type and in which byte in the record where the variable may be found. 

 
4.Variables are presented in the data record in the same order as they appear in corresponding Definition records. The 

formatting of the data in the record is given by the characteristics of each variable. 
 
DEFINITION RECORDS 
 
 There is no maximum number of definition records allowed. However, there is a maximum of approximately 
100 different record types permitted. This number is a limitation imposed by the allowance of using all printable ASCII 
characters as definition record indicators. 
 
 The first definition record referenced is the record type that indicates the cycling of information. For example, 
with oceanographic station data, the first definition record should be that to record information about the station. Then, 
each time this record type is encountered, it would indicate a new station. Any number of tables of information could be 
presented about a station. 
 
 There is an attribute in the definition record to indicate what sort of delimiter is placed in an output record. The 
use of the delimiter will allow ready incorporation of the information into spreadsheet software. Automatic reading of a 
data record with delimiters must take into consideration the presence of these delimiter characters. While the format 
description permits the use of different delimiters in different record types, this should not be done. The use of a variety 
of delimiters in a single dataset complicates the reading software and defeats the purpose of using a delimiter to allow 
ready reading of the data records by a spreadsheet programme. 
 
 The definition record makes use of GF3 parameter codes. As part of this scheme it is permissible for a user to 
generate their own code. Where possible this should be avoided since it requires special handling of the data to 
determine what are the data described by the new code. Information about new codes or current code tables is available 
from RNODC-Formats located at ICES. 
 
 Values reported using the format can be re-scaled by multiplicative and additive factors. To convert integers 
from the recorded values to observed values the following is used. 
 
 observed value = recorded value * multiplier factor + additive factor 
 
 Scaling factors may also be used with real numbers. In this case, the decimal place is placed in the real value of 
the data record. Scaling factors are used to record values in the data record in one unit and to allow automatic 
conversion to SI units by reading software. For example, depth values in the data record may be recorded in feet, but 
with a multiplicative factor of 0.3049 and additive factor of 0.0 converts the output to meters. 
 
 The Definition Record has the following contents. The number of definition records repeat as required to 
specify the contents of data records to follow. All parameters for a record should be recorded one after another in the 
order in which they appear. 
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Byte 
Number Width Description 
 
1  2 Record type. For each Definition record, this byte should be set to "00". 
3  2Definition record identifier. The first definition record is the primary one and indicates the basic unit 

of the data. These may be defined using any printable ASCII character. 
6  8 The GF3 code of the parameter. 
15  1The type of variable. This may be "I" for integer, "F" for real numbers or "A" for character variables. 
16  4The number of bytes for the parameter value. Note that numeric values should be left justified while 

character values should be right justified. 
20  3The dummy value to be used if values are missing. These are the same as used by GF3. If the field is 

numeric, the use of 9s is recommended. If the field is character, any repeated character (such 
as NNNN in an A4 field) would do, but by default blanks are used. 

23  8 The factor by which the stored data are to be multiplied. 
31  8 The factor which should be added to the stored value of the data. 
39  1A field to specify the ASCII code of the character used as a delimiter. If the value is a printable 

ASCII character (between 30 and 127) this is the character used in the data. If it is outside of 
the range, no delimiter is used. 

40  40The plain language descriptor of the parameter. This is used simply to describe the parameter code. 
 
DATA RECORDS 
 
 Data records always have the record type indicator (as defined in the corresponding definition record) as the 
first 2 bytes of a record. 
 
 They may be of any length desired. The length is determined by the data to be encoded, their inherent 
structures and limitations of hardware or media. 
 
 The contents of each data record is completely determined by the corresponding definition record. While in 
principle unnecessary, it is often helpful to ensure a blank character between values. This not only improves readability 
but also eases the programming task of reading the data in certain computer languages. 
 
 In some circumstances it may be desirable for a sort key to be present in each record. This is possible by the 
user defining the sort key as a separate variable to be positioned as the first variable in each data record. Alternatively, 
the variables on which a sort should take place may be placed as the first in each data record. The user has complete 
freedom in defining a sort key as needed. 
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EXAMPLE 
 
 The following example illustrates how the WOCE WHP Data Summary Report, and the Water Sample Report 
could be encoded using this format. A sample of the file is shown. 
 
 1 2 3 4 5 6 7 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
 
A SAMPLE FILE STRUCTURE FOR WOCE WHP .SUM AND .SEA FILES. 
0001 CNSH2XXN A 4   NODC country and ship code 
0001 IDEN4CRN A 5   WOCE cruise number 
0001 IDEN4SEN A 3   WOCE section identifier 
0001 IDEN4STN A 4   WHP station number 
0001 CAST5NON A 2   WOCE cast number 
0001 CAST5WON A 4   WOCE cast type code 
0001 YEAR7ZTN I 5 94   Year as 4 digits of the station 
0001 DATE7ZTN I 4 93   Month and day as MMDD of the station 
0001 HHMM7ZTN I 5 94   Hour and minute as HHMM of the station 
0001 WOTM2XXN A 3   WOCE time event code 
0001 LATD7XXN I 4 93 1.0 0.0 Latitude (deg) +/-90 +ve north 
0001 LATM6XXN I 7 96 0.01 0.0 LatiTUDe (dec min) +/-90 +ve north 
0001 LOND7XXN I 5 94 1.0 0.0 Longitude (deg) +VE east 
0001 LONM6XXN I 7 96 0.01 0.0 Longitude (dec min) +VE east 
0001 MMFX5WON A 4   WOCE Navigation system code 
0001 Dtob2XXD I 5-94 1.0 0.0 Uncorrected depth (m) to bottom 
0001 HTSF7XXD I 5-94 1.0 0.0 Height above bottom (m) 
0001 MTWH2XXN I 5-94 1.0 0.0 Meter wheel reading (m) 
0001 PRES5MXD I 5-94 1.0 0.0 Maximum pressure (dbs) 
0001 NOBO2XXn I 3-92 1.0 0.0 Number of bottles 
0001 PASA2XXn A 20   WOCE codes for parameters sampled 
0002 TEXT7XXN A 80   Plain language comments 
0003 SANO2XXN A 2   WOCE sample number 
0003 BONO2XXN A 3   WOCE bottle number 
0003 PRES7PRD i 4-93 0.1 0.0 Raw CTD pressure (dbs) on bottle closure 
0003 PRES5CAD I 6-95 0.1 0.0 Calibrated CTD pressure (dbs) 
0003 TEMP7STD I 8-97 0.0001 0.0 Temperatures (deg C) from CTD 
0003 PSAL7prD I 8-97 0.0001 0.0 Salinities (PSU) from CTD 
0003 SGTH2XXD I 8-97 0.0001 0.0 Potential temperature (deg C) 
0003 PSAL7BSD I 8-97 0.0001 0.0 Salinity (PSU) from water sample 
0003 DOXY6XXD I 6-95 0.1 0.0 Dissolved oxygen (umol/kg) 
0003 SLCA6XXD I 7-96 0.01 0.0 Silicate (umol/kg) 
0003 NTRA6XXD I 6-95 0.01 0.0 Nitrate (umol/kg) 
0003 NTRI6XXD I 5-94 0.01 0.0 Nitrite (umol/kg) 
0003 PHOS6XXD I 5-94 0.01 0.0 Phosphate (umol/kg) 
0003 CF112XXD I 6-94 0.001 0.0 CFC-11 (pmol/kg) 
0003 CF122XXD I 6-94 0.001 0.0 CFC-12 (pmol/kg) 
0003 FFFF6XXN I 11 1 1.0 0.0 WOCE quality flags 
0003       text7xxn a 10 WOCE comments 
02 THE WOCE PROGRAM USES A NUMBER OF CODES AND METHODS WHICH ARE PRESENTLY 
02 UNDEFINED WITHIN THE GF3 CODING TABLES. THESE ARE DEFINED HERE FOR ALL 
02 PARAMETER CODES WHICH DO NOT USE A VALUE OF 6 OR 7 FOR THE GF3 "KEY FOR USER 
02 DEFINED OPTIONS". IN MANY CASES THE USER SHOULD CONSULT CODE TABLES 
02 PUBLISHED BY WOCE. 
02 CNSH2XXN IS THE STANDARD NODC COUNTRY AND SHIP CODES COMBINED. 
02 IDEN4CRN IS THE WOCE cruise number. 
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02 IDEN4SEN IS THE WOCE SECTION IDENTIFIER 
02 IDEN4STN IS THE WHP station number. 
02 CAST5NON IS THE WOCE cast number. 
02 CAST5WON IS THE WOCE cast type code. 
02 WOTM2XXN IS THE WOCE time event code. 
02 MMFX5WON IS THE WOCE Navigation system code. 
02 DTOB2XXD IS THE Uncorrected depth (m) to bottom 
02 MTWH2XXN Is the Meter wheel reading (m) of wire out 
02 PRES5MXD IS THE Maximum pressure (dbs) 
02 NOBO2XXN IS THE Number of bottles AT THE STATION 
02 PASA2XXN ARE THE WOCE codes for parameters sampled 
02 SANO2XXN IS THE WOCE sample number 
02 BONO2XXN IS THE WOCE bottle number 
02 PRES5CAD IS THE Calibrated CTD pressure (dbs) 
02 SGTH2XXD IS THE Potential temperature (deg C) 
02 CF112XXD IS THE VALUE OF CFC-11 (pmol/kg) 
02 CF122XXD IS THE VALUE OF CFC-12 (pmol/kg) 
02 FFFF6XXN IS THE 10 DIGIT WOCE quality flags 
0106MT11/5 S1 119 2 ROS 19900130 2353 BO -61 -3600 -66 -4030 CN 3995 12 4001 4095 24 1-8 AWI CTD 1 
03 3 3 21 114 282414 338555 282387 338659 2148 181 059 001 009 1894 0910 2222222222 
0106MT11/5 S1 119 2 ROS 19900131 0150 EN -61 -3605 -66 -4035 DR 3970 
03 2 2 62 521 274732 336992 274611 336991 2100 222 009 001 012 1803 0912 2222222222 
0106MT11/5 S1 119 3 LVS 19900201 0244 MR -61 -3620 -66 -4050 CN 3760 175 3750 3805 7 1-6,9-14 
03 1 1 113 1039 231871 347148 231658 347652 1869 353 258 012 038 1720 0862 2222222266 
0106MT11/5 S1 120 1 ROS 19900201 1255 BE -58 -1955 -68 -1525 DR 3850 
03 7 10 21 106 282374 338864 282349 338774 2118 171 049 001 010 -999 -999 2222222299 
0106MT11/5 S1 120 1 ROS 19900201 1437 BO -58 -2010 -68 -1530 GPS 3855 15 3901 3920 24 1-8 AWI CTD 1 
03 7 10 21 106 282374 338864 282349 338774 2118 171 049 001 010 -999 -999 2222222299 
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 ANNEX II 
 
 GENERAL FORMATTING GUIDELINES FOR OCEANOGRAPHIC DATA EXCHANGE 
 As received from ICES server, 16 February 1995 
 
 FORMATTING GUIDELINES FOR OCEANOGRAPHIC DATA EXCHANGE 
 
INTRODUCTION 
 
 This text was devised by the IOC's Group of Experts on the Technical Aspects of Data Exchange (GETADE). 
The Chairman of this Group is Mr. R. Keeley from whom more information on the activities of this group may be 
obtained (e-mail:keeley@ottmed.meds.dfo.ca) 
 
 It contains guidelines for formatting of certain essential information describing oceanographic data on 
computer media. They may be used when exchanging data with individuals, or agencies. As well, they are useful in 
suggesting archiving practices. These guidelines do not discuss the structure of a data file either as it resides in a user's 
or data centre's facility. Rather the intent is to recommend guidelines to ensure that there are no misunderstandings and 
that data will be usable by the receiver. There is a large number of other parameters and information not mentioned that 
are extremely important and should be included in any data exchange. The originator is encouraged to supply as much 
information as is available so that the dataset is as fully described as possible. 
 
 Some general comments are needed which will help in the interpretation of the guidelines. 
 
 Oceanographic data can be of many different types ranging over a variety of disciplines. Each observation 
must have recorded its location in space, and time. Depending on the instrumentation used and the type of data 
collected, some of the space or time information is often recorded once for a series of observations. The other space or 
time information, the independent variable, is associated directly with each observation. For each sample, it is vital that 
all of the independent variables be directly associated. For example, for temperature profiles sampled using an XBT, the 
independent variable of depth is often the only one paired with the temperature observations. The other space-time 
information, the location of the profile and the date and time, is recorded only once in a "station header". For other 
observations, such as those collected using porpoising instruments, the station header may record the starting location of 
the tow, but each observation may have a latitude, longitude, date, time and depth associated with it as well so that the 
exact location of every observation is recorded. Another example is sediment core data where the header may contain 
the location, date and time of the core being collected. If individual core samples are subsequently taken for analysis, the 
position in the core of the sample, the length of the sample, and the date on which the sample was taken must be 
recorded with each. With this diversity of data types and the collection process, the only advice that can be given in 
general is that all of the necessary space-time information must be given so that every observation can be located to the 
capabilities of the observation programme. 
 
 Further information concerning these guidelines and formatting practices is available from the RNODC 
Formats (ICES). 
 
FORMATTING ADVICE 
 
Country/Platform 
 The country of registration of the platform (e.g., ship) and identity of the platform. It is advisable to use the 
IOC country and platform code tables to indicate the country and platform (these are available from the RNODC 
Formats). This is not necessarily the same as the country of the organization or project responsible for collecting the 
data. It is also helpful to supply the ITU call sign of the ship so that any data sent in real-time may be easily identified. 
Where it is not possible to use a code table, supply the name of the platform used in the data collection in plain text. 
 
Cruise Identifier 
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 The originator_s cruise identifier. This may be recorded as part of the data or in a Cruise Summary Report. The 
cruise identifier is a convenient and useful way to group data collections. Many data centres use this as part of the 
identification and archiving process. 
 
Data 
 Data should be reported in standard SI oceanographic units. If not, then the units used should be clearly 
described in the file header. Data may be reported as real numbers with or without the decimal, or as integers with the 
number of decimals indicated. Scientific notation maybe used but if so great care must be taken to ensure that there is no 
ambiguity in interpretation. Reliable precision should be preserved in the dataset. 
 
 Data may be in the same file as header information or may be stored in separate files. In this latter case, a clear 
and unique link must be provided between the header and data values. (See comments regarding station number later). 
 
 Some commercially available computer applications use a comma (ASCII 44) as a delimiter for separating 
fields. Some countries use commas to indicate the position of the decimal. If data are exchanged in comma delimited 
files, care must be taken to ensure there is no confusion with the use of commas as decimal points. Generally, the use of 
a period to indicate the decimal is preferred since there can be no confusion. 
 
Date 
 This conveys information about the year, month, and day on which the data were collected. A great many 
variations are possible and are in use. Generally, numeric schemes are preferable to avoid confusion caused by language 
differences. A date in the form YYYYMMDD is preferred where YYYY is the 4 digit year, MM the 2 digit month and 
DD the 2 digit day. Since oceanographic data collections extend back more than 100 years it is extremely important to 
use a 4 digit year. If a format other than that described above is used, then it should be fully described in the file header. 
 
 Another common practice is to use either day number from the start of the year, or Julian day. Julian day is not 
the same as day number since the former is the number of days measured from noon, 1 January, 4713 BC. A clear 
description must be given if either of these forms is used. 
 
Time 
 Time should be reported as hours, minutes and seconds or decimal equivalents, in UTC (GMT) and if not, the 
time zone must be indicated. Always use a 24-hour clock with hour values between 0 and 23. Whenever possible, it is 
advisable to convert local times to UTC. 
 
Instrumentation 
 Information about what instrument was used to make the observation should be included with the data. If this 
is not possible some other means of identifying the method by which the observation was made should be included. 
 
Missing Values 
 The use of missing value indicators is strongly recommended. There are many ways to indicate a value is 
missing but care must be taken to ensure that they cannot be confused with valid data. Indicators should be clearly 
described in the file header. 
 
Operator 
 The operator (or Chief Scientist) can be supplied as plain text and is useful in providing a contact for questions 
about the data collection. The full name and address of the operator is useful to include with the data collection. This 
normally may be supplied as plain text. 
 
Position 
 An indication of precision and/or the equipment used to establish position should be described in the file 
header (e.g., GPS, DGPS, etc.). Latitude and longitude co-ordinates must be specified. Geographical descriptions such 
as place names and bearings from locations should not be used by themselves (although they may also be included). 
There are a number of ways of reporting latitude and longitude and care must be taken to indicate the precision of the 
position when known. 
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 No matter how latitude and longitude are specified, it must be clear where is the origin, and how position is 
measured with respect to the origin. It is common to refer to latitudes north of the equator as positive and those south as 
negative. It is increasingly common to refer to longitudes with Greenwich as the origin and longitudes east as positive. 
Some groups report longitudes from 0 to 360 degrees while others use +/-180 degrees measured from Greenwich. It is 
advisable to use N,S,E,W designators since there can be no doubt once the origin is specified. Do not use equivalent 
designators from other languages as this can be confusing. 
 
Data Quality 
 Originators should give some indication of their own evaluation of the data quality. Originators should indicate 
whether calibration has been applied to the data. 
 
 Originators may use quality flags to indicate the degree of confidence in the associated variables. If quality 
flags are used then the quality checking procedures should be documented in detail. If these procedures are not 
documented then the flags are likely to be of no use to secondary users. 
 
 There are many schemes used to flag data quality. All are acceptable provided the interpretation of the flag is 
documented. One scheme employed for data reported in real-time is illustrated here. It uses a one character field with 
the following interpretation: 
 
0 = data are not checked 
1 = data are checked and appear correct 
2 = data are checked and appear inconsistent but correct 
3 = data are checked and appear doubtful 
4 = data are checked and appear to be wrong 
5 = data are checked and the value has been altered  
 
 In the case that data values are altered as a result of quality control practices, it is strongly advised that the 
original value be preserved with the data. 
 
Record Terminator/Field separator 
 All data should normally be exchanged as ASCII files. Each record can be terminated by an ASCII linefeed 
(ASCII 10) or carriage control/linefeed (ASCII 10, 13 pair). 
 
 Field separators may be any printable ASCII character including the space. (ASCII 32). The comma (ASCII 
44) is a common field separator used by spreadsheet programmes. Ensure that if a space is used as a field separator, then 
data must be present either as legitimate values or as missing value indicators because many programming languages 
cannot easily distinguish values when separated with a space. 
 
Sounding 
 The inclusion of sounding is a useful check of the position of a station. Since this is often stored in the header 
record a comparison of this value to the deepest observation in a data cycle can sometimes be helpful to ensure the data 
cycles are properly linked to the headers. 
 
 Soundings should always be given in metres and as a positive number. In addition, some information should be 
given concerning whether or not the sounding has been corrected and in what way. 
 
Station Number 
 The station number is often assigned incrementally for consecutive stations sampled by the originator. Changes 
in either space or time should cause the station number to be incremented. As well, stations sampled at ocean weather 
stations, for example, may be labelled specially. 
 
 This is an important parameter to include. Very often it is used by a data centre in combination with the cruise 
number as a unique identifier of a station. If data values are split between files, the unique combination of cruise number 
and station number is very important in allowing data collections to be properly recombined. Use of unique station 
identifiers is strongly advised. 
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 REPORT ON THE STATUS OF THE GLOBAL TEMPERATURE-SALINITY PILOT PROJECT 
 (submitted by the Chairman of the Steering Committee on the GTSPP) 
 
1. INTRODUCTION 
 
 The Global Temperature-Salinity Pilot Project, GTSPP, has been under development and in operation for 
about 6 years. In that time, there has been a substantial amount of progress. As in any project, there have also been areas 
where work has not progressed as far as had been planned. The activities of the GTSPP have supported a number of 
other programmes. In particular, GTSPP has become an important part of the WOCE Upper Ocean Thermal Data 
Assembly Centre (WOCE UOT DAC) activities, and the Ship-of-Opportunity Programme (SOOP). Overall, the GTSPP 
has been successful at meeting its main goals of improving the timeliness and quality of temperature and salinity profile 
data. 
 
2. DATA FLOW 
 
 The data flows of the GTSPP have become quite complex. The Marine Environmental Data Service (MEDS) 
handles processing of the real-time data. For this task data are received directly from the GTS. A second file is provided 
once per day from the US National Meteorological Centre. Every month the data that are extracted from the GTS by 
Japan and Germany are also received. In addition, JODC provides data collected by the Japanese fisheries service every 
month. Three times each week the data are passed through quality control and duplicates procedures at MEDS. The 
resulting files are sent to the US NODC for inclusion in the Continuously Managed Database (CMD). In addition, 
MEDS has national users which are supplied both daily and 3 times each week. Files are uploaded regularly to the US 
Navy as well. 
 
 The real-time data received by the US NODC enter the CMD immediately after being received. NODC also 
has national users of the data.In addition, the Australian IGOSS SOC requested a link because the GTSPP was acquiring 
a more complete dataset and was producing an archive of higher quality than the one available to them through 
Australian sources. Every 6 months the new data are sent to the WOCE Subsurface data centre in Brest. As data are 
received in delayed mode, these are processed by NODC and included in the CMD after quality control and duplicates 
resolution. 
 
 The Science Centres of AOML, Scripps and CSIRO are a key component of the GTSPP. They examine the 
high resolution delayed mode data from the Atlantic Ocean, Pacific Ocean and Indian Ocean and Southern Oceans 
respectively and return the data to the CMD for update. This process has not performed as smoothly as planned. There 
have been delays due to each site requiring software to undertake the quality control. Further discussions were needed to 
agree on a common data quality flagging scheme. Both of these problems have now been resolved. It remains to ensure 
quality flags in the data returned to the CMD conform to the agreement. This work is underway now.  
 
 Initially, GTSPP had a component to deal with acquiring historical data that had never reached the archives. 
This component had not developed before the GODAR Project began. Work on the historical aspects of the GTSPP has 
been deferred until the results of the GODAR project have become known. It is now time to re-examine the role of 
GTSPP in the management of historical temperature and salinity data in consultation with GODAR. This review should 
be undertaken at the next meeting of the GTSPP Steering Committee. 
 
 There are approximately 70,000 profiles available in the GTSPP CMD for each of the years 1990 to 1994 
(numbers from 1995 have not been computed). From 1990, roughly half of the data are still observations reported in 
real-time only. The ratio of real-time to delayed mode data increases from 1990 to 1994 with only about 15% of the data 
collected in 1994 having been received in delayed mode. The GTSPP would like to improve these statistics by 
encouraging more timely submission of data to the archives. 
 
3. PRODUCTS AND SERVICES 
 
 Both MEDS and NODC supply national users with data from the project. In addition, the data are sent to the 
BMRC of Australia, for input to the ocean modeling work of Aants Leetmaa in the US NWS and to the US Navy. The 
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WOCE Subsurface Data Centre in Brest is also a client for GTSPP data. Other possible clients who have expressed 
interest in the data are the UK Meteorological Office and the European Centre for Medium-Range Weather Forecasting. 
 
 The NODC was the first of the participants to establish a World Wide Web (WWW) home page for the data 
and information GTSPP. Information about the project and data files extracted from the CMD are available on this 
home page. MEDS has some WWW pages devoted to the GTSPP as well. Science Centres associated with the GTSPP 
have also developed WWW pages. Some products derived in part from data supplied by the GTSPP are available from 
these sources. 
 
 Publication of the Quarterly Report from the GTSPP has not been achieved on a regular basis. These reports 
were produced by the MEDS in Canada. The reports have not been produced because MEDS no longer has the 
resources to do so. It has been suggested that the quarterly reports can be replaced with a series of postings to a GTSPP 
WWW site or sites. The need for the quarterly reports and alternatives for distribution of the information that were 
contained in them should be reviewed by the next GTSPP meeting. 
 
 Support to the WOCE UOT DAC has been provided by a monthly report examining the failure rates of the 
data reported in real-time. This analysis is done by MEDS and notification is passed to both the WOCE IPO and the 
IGOSS co-ordinator to contact ship operators to notify them of problems found. A quarterly analysis is also made by the 
US NODC of the numbers of observations made along WOCE lines and this assists the WOCE IPO in tracking data 
collection. This action both assures data collectors of the importance of what they do and also checks that the data being 
collected are carefully examined before being distributed. 
 
 MEDS also produces a monthly GTSPP report of the BATHY and TESAC data that are travelling on the GTS. 
This report is prepared from datasets provided by centres in Asia, Europe and North America. The product enables 
centres to take quick action when new data appear on sections of the GTS or to have matters corrected when GTS 
routings fail to deliver the bulletin headers a centre is normally programmed to receive. 
 
 The final product that is being developed by the GTSPP is a CD-ROM of data and information related to the 
GTSPP project. Production of this CD-ROM has been delayed over the past year for various reasons. However, it is 
nearing completion and should be available by the date of the IODE-XV Meeting in Athens in January 1996. 
 
4. CONTINUING WORK 
 
 The Steering Committee of the GTSPP continues to meet as required. The last meeting took place in Ottawa in 
November 1993. The next one was considered for the summer of 1995, but is now being planned for the spring of 1996 
coin subject to the approval of IODE-XV. If possible, it will be held coincident with the WOCE UOT DAC meeting in 
Washington, DC, USA. 
 
 Since June of 1994, one of the original sources of real-time data to GTSPP (The FNOC) has not been able to 
maintain the electronic link and so daily exchanges have been stopped. An effort should be made to re-establish this 
link. A re-organization of services taking place in the US will have to be taken into account in the negotiations. 
 
 Delayed mode data are still not being processed quickly enough to provide an incentive to users to be 
forthcoming with their data in a timely manner. This aspect of the project needs attention. 
 
 The data recovered by the very successful GODAR project have yet to pass through the GTSPP processing 
systems to become part of the archive. The GODAR Project has acquired a large number of profiles that had not 
reached the IODE system. These data have been used by WDC-A to produce an updated version of the Levitus 
Climatology, which along with the GODAR data have been issued on CD-ROM (World Ocean Atlas).The need for 
incorporation of the GODAR data into GTSPP must be examined and decided. 
 
 The production of Quarterly reports from the GTSPP has been delayed. Another mechanism for the production 
of these reports needs to be explored as discussed above. 
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 Work is needed to make more of the products available through the WWW. Monthly statistics, maps of data 
distributions, and information about the project and the data flows should be added to WWW servers of participants. 
 
 Other sources of temperature and salinity data have yet to be tapped. Surface measurements of temperature and 
salinity are distributed through TRACKOB code on the GTS. These data have not yet been incorporated into the GTS. 
Data from thermistor chains under drifting buoys have not been incorporated into GTSPP data flows either. Work has 
been undertaken to acquire other sources of data, such as from the Russian and US Navies, but a routine exchange has 
not yet been achieved. 
 
 The data flow as defined and implemented within the WOCE UOT needs to be examined and confirmed or 
modified as necessary to ensure the goals of GTSPP and WOCE. 
 
RECOMMENDATIONS 
 
 It is recommended that an early meeting of the GTSPP Steering Committee be organized co-joint with the 
WOCE UOT DAC meeting to address the questions raised in this document. 
 
 It is further recommended that GTSPP be adopted as a permanent project of IODE and IGOSS, and be 
considered for identification as an element of the Ocean Services Module of the Global Ocean Observing System. 
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 REPORT OF THE PROJECT LEADER ON THE OCEANPC PROJECT 
  
1. INTRODUCTION 
  
 The OceanPC project has the same goal as IODE: to encourage international exchange of oceanographic data 
in delayed-mode, particularly in developing countries. Software is available in OceanPC for key entry, processing, 
international exchange and display of oceanographic profile and other data. The software operates under the MS-DOS 
operating system on 286 and later PC-compatible computers. Much of the software is written in the QuickBASIC 
language as it is easy to understand and modify and is distributed as part of MS-DOS. 
 
 The OceanPC software has been developed by oceanographers who developed the programmes for their own 
work and make frequent improvements to the programmes to add new features or make the software more user-friendly. 
 
2. PRESENT CAPABILITIES 
 
 OceanPC has 4 main modules. 
 
 Profile Module. Programmes developed by Dr. H. Dooley of the International Council for Exploration of the 
Sea (ICES) in Copenhagen are available in OceanPC for processing vertical oceanographic profile data. The 
programmes allow the user to: 
 
- Key enter oceanographic profile data (ENTICE); 
- Access files of oceanographic profile data; 
- NODC CD-ROMs of global temperature/salinity profiles; 
- TOGA CD-ROMs of ocean and weather data; 
- Quality control oceanographic profile data; 
- Analyze and map ocean profile data (SURFER); and 
- Contour plot and Analyze vertical ocean sections (ATLAST). 
 
 These programmes all use ICES Profile Format for vertical oceanographic profile data. 
 
 Distribute Ocean Data and Software: The "Shoebox". IOC has published lists of available oceanographic 
software packages, oceanographic datasets on CD-ROM optical discs, and sources of oceanographic data on the 
INTERNET. 
 
 Inventory Oceanographic Cruises. Using the Dr. Dooley's ROSIN and ROSEARCH programmes in OceanPC, 
a user can inventory oceanographic cruises as IOC Cruise Summary Reports and search for cruises that contain data of 
selected types of data or data in selected areas. 
 
 Map Ocean Data. The OPCPLOT programme in OceanPC was developed by Dr. M. Brown of the US 
Minerals Management Service (MMS) in New Orleans, LA. OPCPLOT is an "Ocean Mapping Sketchpad" that can 
read various ocean data formats and plot distribution and contour maps of the data. 
 
3. IMPLEMENTATION 
 
 The OceanPC software has been distributed by mailing discs and Users Manuals to prospective users, holding 
training classes in use of the software, and posting the software and selected datasets on INTERNET. The project has 
held had 2 training classes: in Kuala Lampur, Malaysia in November 1993 and Mombasa, Kenya in April 1995. At 
these classes, Drs. Dooley and Brown described their programmes and showed examples of their use with 
oceanographic data from the students' countries. The software can be downloaded from INTERNET by contacting Dr. 
Dooley at: 
 
  harry@server.ices.inst.dk 
 
4. NEW CAPABILITIES 
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 Due to the wide variety of oceanographic data and applications, there are many possibilities for addition of 
new capabilities for OceanPC. Upgrade of the profile software and conversion to Windows, improved mapping 
capabilities, access to oceanographic datasets on CD-ROMs and INTERNET, development of time-series software, and 
integration with IGOSS real-time oceanographic data exchange are being considered. Guidance from the IODE 
Conference is needed as to priorities for OceanPC development. 
 
 Development of new capabilities for OceanPC depends on a fundamental decision about whether to stay with 
MS-DOS or to upgrade to Windows operating system. Dr. Dooley has done some initial work on conversion of his 
programmes to the Windows 3.1 operating system. Conversion to Windows would make OceanPC more user-friendly 
and easy to understand, but at the cost of more difficult programming and slower execution than MS-DOS. Also 
Windows 3.1 occasionally crashes and has a relatively short lifetime. It is being replaced by the Windows 95 operating 
system which is more stable and will have a longer lifetime. 
 
 The Oceanographic Company of Norway (OCEANOR) in Trondheim, Norway offered to IOC to investigate 
conversion of OceanPC software to Windows 3.1. An OceanPC co-ordination meeting was held at OCEANOR in 
March 1995 to discuss the possibilities. OCEANOR has not yet converted any of the software. 
 
 Because of the rapid pace of new developments on the INTERNET, OceanPC is not able to fully support 
access to the INTERNET. Once a user has access to INTERNET, he has instant global communications and access to 
far more powerful tools than are available via OceanPC. Thus the goal of OceanPC will remain promotion of 
delayed-mode entry and exchange of oceanographic data with PCs, MS-DOS computers, and CD-ROMs. 
 
 A new level of OceanPC may be needed. Although the majority of computers sold today are PCs with 
Windows, many oceanographic and meteorological organizations are now converting their software to operate under 
UNIX. UNIX is a powerful operating system and operates on all levels of computers, from desktop PCs to workstations 
and supercomputers, and thus allows sharing software between systems. Powerful database and data search systems are 
being developed for use with UNIX and INTERNET to support global data sharing of data. For many organizations, 
these advantages outweigh the low cost and wide usage of PCs with Windows. LINUX is a free version of UNIX, is 
widely used by meteorological PC systems, and may be a candidate for a future UNIX version of OceanPC. 
 
4.1 MAPPING SOFTWARE 
 
 Dr. Brown has added new features to the OPCPLOT General Purpose Oceanographic Mapping Software and 
split the programme into 2 portions: 
 
(i)A data read programme, X2OPC, which recognizes 45 formats of oceanographic data for conversion to 5 standard 

formats: vector format, 3e formats for gridded arrays, and ICES Standard Profile Format; 
 
(ii)A mapping portion which recognizes 5 standard formats and supports a variety of mapping options. 
 
 OPCPLOT can now make high resolution maps of coastlines, rivers, lakes, and political boundaries. The 
coastline data are read by the Mapping, Charting and Geodesy (MC&G) software from the US Defense Mapping 
Agency's MC&G Utility Software Environment (MUSE) in Vector Product Format (VPF) from CD-ROMs of the 
Digital Chart of the World or the World Vector Shoreline. Addition of this feature required changes to resolve positions 
to 0.001 seconds of latitude and longitude. OPCPLOT can now display the co-ordinate display in either decimal degrees 
or as degrees, minutes and seconds. The high-resolution maps can be printed in documents using the WordPerfect word 
processing programme. 
 
 The OPCPLOT Manual has been revised to cover the above upgrades and a revised tutorial workbook is being 
prepared. 
 
4.2 ACCESS TO OCEANOGRAPHIC DATA ON CD-ROMS AND INTERNET 
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 To encourage users to enter and internationally exchange oceanographic data, OceanPC supports access to 
global files of oceanographic data so that a user can enter his own data, extract similar data from a global data file, and 
compare the two datasets. OceanPC supports access to CD-ROM optical discs as many oceanographic datasets are now 
published on CD-ROMs and many PCs are sold with CD-ROM readers. CD-ROMs have large capacity (600 MB) and 
very low cost (copies are less than $1.00 each). 
 
 INTERNET is rapidly developing as a new way to distribute ocean data. Many oceanographic data are now 
available by anonymous ftp on INTERNET and many organizations are developing World Wide Web (WWW) home 
pages for interactive distribution of datasets on INTERNET. Global data exchange with WWW home pages on 
INTERNET will support a revolution in the way IODE and other ocean programmes operate. 
 
 A persistent problem with oceanographic data, however, is that many of the data are in unique formats. Few of 
the data on CD-ROMs or INTERNET are in standard IODE formats such as the ICES Profile Format used by OceanPC. 
Some oceanographic data are in the netCDF format for oceanographic data, such as the TOGA TAO array data from the 
tropical Pacific. Software is needed in OceanPC to access oceanographic data in netCDF (and the related HDF). 
 
4.3 TIME-SERIES SOFTWARE 
 
 Software is needed in OceanPC to handle time-series data, such as from shore stations or tide gauges. The 
software must be flexible to handle a variety of data formats and time-scales, ranging from hourly and daily to monthly 
and annual. Time-series statistical software from Greece is available as part of OceanPC from Dr. Dooley. 
 
4.4 IGOSS SOFTWARE 
 
 In parallel with IODE's development of OceanPC software for entry and exchange of delayed-mode 
oceanographic data, the IOC-WMO Integrated Global Ocean Services System (IGOSS) is developing software for 
operational use on ships of opportunity for observing, real-time reporting and displaying marine data. Each programme 
in the IGOSS package can operate individually or in combination with others to allow a ship operator to visualize his 
situation in the environment in time and space. Before leaving port, the operator can plan his route using the SHIP 
ROUTE programme and overlay forecast weather charts from the NODDS programme on his planned route. At sea, he 
can download NODDS weather analyses and forecasts, satellite images, or weather reports from surrounding ships via 
INMARSAT. Using the SEAS programme, he can encode weather conditions as a WMO SHIP message, digitize an 
XBT subsurface temperature profile as a BATHY message, and report the data to shore in real-time via INMARSAT. 
And with the SEASPLOT programme, he can plot the locations of his weather and XBT observations and make time-
series and contour displays of the data. 
 
 Closer linkage of OceanPC with the IGOSS software is needed to reduce duplication of effort and to develop a 
common suite of software for processing and exchange of ocean data. IGOSS real-time and IODE delayed-mode 
processing of oceanographic data must be linked more closely and ultimately merged to form a single system for all 
ocean data, irrespective of when the data are reported. Common IGOSS and IODE data processing would reduce data 
delays and losses, promote use of common data formats, and support development of the Global Ocean Observing 
System (GOOS). 
 
4.5 RECYCLING USED PCS 
 
 Although PC computers are widely available at low cost in many countries, some potential users of OceanPC 
may be limited by availability of computers, such as users at universities in developing countries who may have very 
limited resources. Since 286 computers are being replaced by more powerful computers in many countries, many PCs 
are available free or very low cost and could be recycled and distributed to potential users at low cost. A programme 
similar to WMO's Voluntary Co-operative Programme (VCP) is needed to receive and refurbish used computers for 
distribution to oceanographic organizations in developing countries. 
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 REPORT ON THE GLOBAL OCEANOGRAPHIC DATA ARCHAEOLOGY 
 AND RESCUE (GODAR) PROJECT 
 by 
 S. Levitus, GODAR Project Leader 
 
 Since the inception of the GODAR project at the last IODE meeting, 4 regional GODAR workshops have been 
held. The date and location of these meetings was: 
 
1.GODAR-I Regional Workshop for Member States of Eastern and Northern Europe held in Obninsk, Russia, May 

1993. 
 
2.GODAR-II Regional Workshop for Member States of the Western Pacific held in Tianjin, China, March 1994. 
 
3.GODAR-III Regional Workshop for Member States of the Indian Ocean held in Goa, India, December 1995. 
 
4. GODAR-IV Regional Workshop for Member States of the Mediterranean Sea held in Malta, April 1995. 
 
 Reports have been produced for each Workshop describing results of the Workshop (IOC Workshop Reports 
Nos. 88, 100, 107, 110) and in particular describing the amount of data held in manuscript and digital form in each 
participating Member State. 
 
 As a result of GODAR activities, more than 1.2 million temperature profiles and 300,000 salinity profiles have 
become available to the scientific community. These data have been made available via CD-ROMs produced by 
WDC-A for Oceanography, and have been widely distributed without restriction. The CD-ROM set and products based 
on these data are collectively known as World Ocean Atlas 1994 (WOA94). 
 
 During 1996 the following amounts of data are expected to become available via CD-ROM: 
 
1. 400,000 bathythermograph profiles. 
2. 150,000 Station Data (Nansen) casts. 
 
 These data will be known collectively as "Global Ocean Database 1996" (GODB96). This new database will 
include all GODAR data, plus all data held at NODC WDC-A, Washington, DC. It will be a joint product of the 
IOC/IODE system and the ICSU WDC system. GODB96 will contain parameters not previously included in the 
WOA94 database such as meteorological data, nitrite, pH, alkalinity, chlorophyll, and plankton observations as well as 
metadata such as originator and NODC cruise numbers. Distribution will be made using CD-ROMs and magnetic tape 
media. 


