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Executive Summary

The GOOS Data and Information Management System (DIMS) will be ahighly distributed system based on
contributions by operational agencies, data centres, and research organizationsin the oceanographic and
meteorological communities. As ameasure of its diversity, the various components of the observing system now
under devel opment have different data and information management strategies encompassing physical, chemical,
and biological observations made in situ and from satellites.

The purpose of this document is to provide basic design information, guiding principles, typical responsibilitiesfor
data and information centres, and a strategy to be used by the scientific and technical panels and data managersin
planning the development and implementation of the data and information systems for GOOS. It contains practical
guidance material and highlights examples of successful systems that now exist. It provides a concept for an on-line
single point of entry for data and information and a concept for monitoring data flows and the success of GOOSin
meeting its data management goals.

The Strategy and Plan will be read and used by persons in organizations not familiar with international data
management and needs to be relatively complete in coverage.

Implementation of GOOS data and information management will be accomplished in an iterative fashion by
connecting existing ocean observing programmes that contribute to GOOS requirements. The present
implementation is called the Initial Observing System (10S). The needs for additional data and improved analyses
and products are being identified by the science panels as GOOS is further devel oped. Future data management
requirements cannot be foreseen in detail at the present time. However the general characteristics of the systems can
be foreseen and are described here.

Because of the diversity and global distribution of the data collection programmes and the expertise to carry out the
data management and produce the relevant analyses, the system must be highly distributed and evolving.

Practical implementation of GOOS data and information management will begin by rationalizing and modifying the
operation of the elements of the |0S, where necessary, to conform to the guidance, standards, and strategies of this
plan. Then as GOOS isfurther developed, mostly through the vehicle of pilot projects, the data management
requirements will be developed in parallel with the new observation networks and with full understanding of the
specific details of the requirements.

This document begins (section 2) with adiscussion of ten general categories of applicationsto be served by GOOS,
ranging from climate forecasting to fisheries productivity. Each category is described in terms of a common set of
headings described in Annex D. The headings include such items asinputs, input delivery requirements, quality
control/assembly requirements, etc. Following the presentation of the ten categories there isan analysis of the
general requirements and a compilation of the common features and guiding principles that can be foreseen. (section
3

The plan also provides an overview of the status of development of the GOOS 10S as of publication of this
document. (section 4) Since the IOS will be under continuing devel opment as other GOOS services and programmes
areimplemented the latest information will be maintained on-linein the Global Observing Systems Information
Center (GOSIC).

In addition to actually managing and moving the data and information, there are two other important functions that
must be included in the design of the GOOS DIMS. Thereis aneed to connect these programmes and the
participating data and science centres under a unified and centralized information services system, where
information about the programmes and observations may be obtained from a single source and where access to the
data holdings or holder is provided. Thisfunction is provided by GOSIC. (section 5.1)

The second important function is a carefully designed, automated (or at least semi automated) tracking system for
the data and information so that it can be demonstrated that the system iswaorking or if not where the problemslie.
This plan contains strategies to address these needs. In particular the idea of data coordinators supported by an on-
lineinformation system is presented. (section 5.3)

There isaneed for cooperation with other international programmesin implementing GOOS data management
systems, in particular with the data management programmes of 10C and WMO. There are benefitsin partnering
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with other programmes and in development of data management systems through the GOOS pilot projects. (section
6) Development of archiving practices and standards in cooperation with the ICSU World Data Centre System and
the IOC Committee on International Oceanographic Data and Information Exchange (IODE) will make the GOOS
data and information available for future scientific and engineering needs. (section 7)

The Plan and Strategy proposes a cooperative and focussed approach to capacity building. In particular the
development of underpinning infrastructure in the form of national GOOS coordinating committees and national
oceanographic data centresis seen as pivotal. Various strategies for afocussed, effective approach include building
programmes around identified projectswith all interested national and international agenciesinvolved. (section 8)

Theway forward for further development of the GOOS data and information management systemsis seen as
focussed on the 10S and the pilot projects. In addition a GOOS initiative for the development of necessary advanced
data management technol ogies has been approved by the GOOS Steering Committee. (section 9)

The plan will be kept up to date as GOOS devel ops. The latest version will be available on-line.



1. Introduction

There are three general classes of user for GOOS data and information. The three classesinclude

operational usersin the ten categoriesidentified in section 2 below;

managers and devel opers of the national and international data collection and information dissemination
programmes;, and

scientists, engineers, and economists doing special research, strategic design studies, and other studiesto
advance the application and usefulness of GOOS data and information.

More specifically GOOS data, products, and services will be used by or for;

Intergovernmental conventions;

Government agencies, regulators, public health, certification agencies;

Environmental management, wildlife protection, amenities, marine parks;

Operating agencies, services, safety, navigation, ports, pilotage, search, rescue;

Small companies; fish farming; trawler skippers, hotel owners, recreation managers;

Large companies, offshore oil and gas, survey companies, shipping lines, fisheries, dredging, construction;
The single user, tourist, yachtsman, surfer, fisherman, scuba diver;

Scientific researchersin public and private institutions.

The operational users have aresponsihility to their clientsto analyze data that have been collected and produce a
prediction about weather or climate; issue awarning of an impending condition such as a severe storm at seaor a

coastal storm surge; or implement aregulation such as the closure of afishery for a specific health danger. These

userswill have time critical applications requiring data collection and distribution in an operational time frame.

For managers of the data collection programmes, it isinformation that isimportant rather than the dataitself. The
managers must be able to evaluate progress against plans on a continuing basis to ensure the programme is
succeeding in collecting its data. The managers must be able to identify gapsin observations before they can damage
the success of the programme. They must know that the quality of the measurements are meeting the standards set
for the programme and that the analyses and data products are being produced and distributed and meet the needs of
the clients. Thus this class of user needs a broad range of timely information to manage the collection programme to
meet its goals.

The scientists, engineers, and social scientistswill have arequirement for accurate, long term data sets for research
into physical, biological, and chemical oceanographic processes; model development and testing; design criteriafor
ships, structures, and marine facilities; studies of the effects of climate change on economies and populations, etc.
For these types of work, accuracy and completeness of the data sets are more important than having the datain real
or near real time. Many of these studies may be doing work not foreseen in the design of GOOS and for which
specific data collection has not been implemented. However, such studies may well lead to other application to be
incorporated into the GOOS programme at alater date.

The end-to-end data management systemsthat are imp lemented for GOOS must have the flexibility to serve this
large variety of requirements. The development of a sufficiently comprehensive strategy and plan to meet this
variety of requirements begins with a study of the general characteristics of the applications to be served. An
analysis of these general categories of applications and of the existing successful programmes that will form the
basis of the GOOS |0S was used to specify guiding principles and common characteristics of the GOOS data and
information systems of the future. The Plan and Strategy al so discusses provision of access to the data, data
products, and services; cooperation with other relevant national and international data programmes; archiving
strategies and standards; capacity building; and the way forward for implementation of the GOOS D& IMsystems.



2. General Categories of Applications Served by GOOS

In order to understand the requirements of the GOOS D& IM system, the general data management characteristics
have been defined for ten categories of applications that will be addressed by GOOS. These categories are

Operational marine coastal and ocean short range forecasting and analyses

Seasonal-to-interannual climate prediction

Numerical weather prediction

High-quality proceduresfor climate products

Biodiversity and habitat

Natural and man made hazards

Environmental indices

Fisheries productivity

Satellite data processing systems

Regional, integrated systems

Ten categories were judged to cover all the applications that could be foreseen at this time while keeping the number
manageable. This section provides the D& IM equivalent of the scientific objectives for the two main GOOS themes
represented by the Ocean Observations Panel for Climate (OOPC) on the one hand, and the Coastal Ocean
Observations Panel (COOP) on the other hand. Annex D contains an explanation of the headings used to describe
the applications in the following sub-sections.

Section 3.1 contains a general analysis of the requirement and a preliminary evaluation of the state of the existing
systems relative to that requirement.

2.1 Operational Marine Coastal and Ocean Short Range For ecasting and
Analyses

General Overview of the Requirement

Operational coastal and ocean short-range forecasting in the 0 to 10 day rangeisfor protection of human life,
protection of property, protection of the environmental, and for economy of operations. The forecasts and warnings
are usually provided by National Meteorological or Oceanographic Services using data collected by buoys, ships
and satellites and reported in real time on electronic networks. GOOS participation is to provide ocean surface and
sub-surface datato the networksin real time, assist in the implementation of operational forecasting systemsin
Member States of 10C that do not have such systems, and ensure the maintenance of the data and information in
databases for future research and strategic planning. Examples of ocean forecasts include storm surges, harmful
algal blooms, sea-ice distribution, and storm tracks for ship routing.

Products, Product Delivery, and Product-Service Chain Characteristics

Data and information products that are required begin with datareported in real time or near-real time on computer
networks to centres that perform quality control and produce the relevant analyses. The analyses are in the form of
synoptic global or regional representations of the physical parameters of the ocean. These analyses are either
examined directly or more often serve asinput to other local and regional computer models that make the
predictions from which the forecasts and/or warning are prepared and issued.

The service chain involves data collected in real and near real time flowing to national weather services and to short
range forecast centres (which may also bein the national weather service or oceanographic institutions). Productsin
the form of forcing fields will flow from NWP activities to short range forecasting centres for input to the models

for short range prediction. Products from these models flow to users. Thereisincreasing emphasis on aso producing
error estimates.

Note that in addition to the physical data, ocean colour is beginning to be used in operational products and services.
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Character of the Inputs

Inputs are focussed on the principal physical variables of surface and subsurface temperature, wind velocity, ocean
colour, and sealevel with an emerging need for salinity in someregions (e.g., Norwegian coastal current).

Input Delivery Reguirements

The delivery time cut-off is short (12 to ~ 60 hours). There is however an emphasis on providing those data al so
used for numerical weather prediction in real time for use by the NWP centres. Cooperation with the NWP
community is essential for acquisition of the surface forcing fields for the short range forecasting models.

Quality Control/Assembly Requirements

Data assembly requires the integration of datafrom several sourcesincluding in situ observations from ships, and
moored and drifting buoys; and from satellites. Quality control of thisreal and near real time data must be highly
automated because of the few hoursto 2 to 3 day cutoffs. There istime to acquire data that did not make the
meteorological cutoffsor isavailablein near real time from other networks to augment the data sets used for NWP.
Thus there will be a second task of integration of datafrom these other sources and from asimilar variety of
observation platforms.

Character of the Processing

Processing is generally automated and the QC is of amodest standard because of the short cutoffs. Models and data
assimilation are usually involved and range from simple to complex. The products that are generated need to be
availablein electronic form for distribution, although in some cases the results may be distributed as ASCI| text or

by radio broadcast.

The Level of Feedback

The feedback from product users to data originator is not well developed. Formal eval uations of the needs of the
users, the relevancy of the product to those needs, and the accuracy of these forecasts are not yet routinely produced
on abroad basis for many of the products.

Sate of Permanent Archives for Data and Products

There are established archives for much of the data that generated the short-term forecasts and many of the products
that are produced. However these archives are not necessarily comprehensive or standardized. They are often

mai ntained by the organizations that generated the products and may not be readily available, or up-to-date. The
organi zations may not have accepted along-term responsibility to maintain the archives and provide services to
users from them. At the same time it must be said that the requirements for archival of these data and products have
been defined. Much if not all of the datawill have been archived elsewhere. Isit sensible to archive wave forecasts
for agiven region when the forecasts are done using a variety of national models? Thereis aneed to discuss and
define the archival needs and policies.

Srengths and Building Blocks

A major strength for thistype of serviceisthat I0C and WM O have been working to develop the basic
infrastructure for these types of services for anumber of years. Thisinfrastructure will need some improvements but
agood starting point for these additional GOOS applications has been established.

Building blocks include:

The marine systems of the WWW, JCOMM, and |ODE for data management.
Systems emerging from operational meteorol ogical and oceanographic centres, both national and regional.
GODAE and its data pilot projects and systems.



Weaknesses and Needed Capacity

There are few prescribed standards for these products. Many have been developed locally and could be improved by
adoption of the latest knowledge and techniques. Validation techniques are relatively undevel oped and are mostly
based on statistics or case studies. Most of the sophisticated short range forecasting operates in devel oped countries.
Thereisasignificant need for capacity building in this areain developing countries.

Weaknesses also include the inadequacy of existing communications and protocols for newer datatypes and for
rapid, automated exchange of the datato all types of centresinvolved in the generation of the forecasts and to the
usersthemselves. Thereisaso aproblem in that the modeling and assimilation systemsin operation are often not as
mature as those in the research community.

Opportunities

Thereis an opportunity to improve the situation with the formation of the JCOMM with its focus on a significant
increase in cooperation between the meteorol ogical and oceanographic communities and on improved
communications with the users as part of building end-to-end systems.

2.2 Seasonal-to-Interannual Climate Prediction

General Overview of the Requirement

The first and most familiar examples of seasonal to interannual climate prediction are the forecasts for the El
Nino/La Nina phenomena. Some skill in forecasting has been demonstrated in recent years by some of the models.
The modelsforecast the SST fields. The SST fields are then used to infer climatic conditions by various means. The
means can be as simple as basing climate forecasts on similar situations that have occurred in the past.

In general thistype of predictionisin an early stage. In particular the use of the predicted state of the ocean to then
predict the resulting local climate conditions has only been demonstrated for only afew applications. Much more
work isrequired to broaden the applications for the predicted SST fields. However it isimportant to have
operational systemsin place to support the operational predictions being made so that both the predictions and
application of the predictions can be further developed in arealistic scenario.

Products, Product Ddlivery, and Product-Service Chain Characteristics

The products are normally forecasts for climate variations with SST asthe principal field. Vaue-added products
include inferred precipitation and the generation of inputs to agricultural and energy sector models.

The service chain involves data flows at several time scales. Products and data sets may be acquired on anear real
time basis for evaluation of predictionsto detect when the models get off track. Other datathat was not availablein
real timewill be acquired and assembled to be used in developing the initialization data set for the next cycle of the
model. Products will include evaluations of model performance aswell asthe oneslisted above.

Character of the Inputs

Inputs are focussed on the "standard" physical variables, mostly ocean temperature and sealevel. There are
emerging requirements for salinity, short wave radiation and ocean colour and transparency. The data are observed
by ships, moored and drifting buoys, and by satellites. A significant portion of the in situ datais collected as part of
international experiments such as WOCE and CLIVAR. Thereal time data from ships and buoys for both

operational and research requirements are handled mostly by the operational systems established by IOC and WMO
with assistance from the research organizations for special analyses and quality control.

Input Delivery Reguirements

Input delivery isaproblem of assembling the data from these diverse sources, which report through different
agencies, and at different time scales from real time to months after the observation. Users need to be able to acquire
the most up-to-date data set at time scales from days to months after collection. The data cut-off is thus not
demanding allowing for acquisition of datathat are not transmitted in real time to augment the data sets.
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Quality Control/Assembly Requirements

Data assembly is complex due to the diversity of the datatypes and the fact it iswidely distributed among collecting
organizations. Satellite and in situ data need to be merged.

Quick-look quality control with some manual intervention, duplicates removal, comparisons to climatology, and/or
pre-processing of someinputsis used to provide an internally consistent data set. As an example of the complexity
and diversity of the systems value added products are now provided by the GTSPP, the Hawaii SeaLevel Centre,
Topex/Poseidon, Florida State University, and others.

Character of the Processing

Some processing systems are automated (e.g., BMRC, ECMWF) though the level of sophistication (in models,
assimilation, QC, etc.) ismodest. The spin-up toward theinitial conditions remains an issue for assimilation and
coupled model initiaization.

The Level of Feedback

The operational systems of |OC and WM O provide feedback on data problems to data originators on aregular basis
for the data reported inreal time and some delayed mode data.

The feedback from products (not value-added) to data originatorsis also good, mostly because the research
community isinvolved. Validation remains an issue. Testing is also problematic because of the lack of long records.

Sate of Permanent Archives for Data and Products

The permanent archives for the data required for seasonal to interannual climate prediction arerelatively well
developed and have been operational for many years. In situ data are archived in the systems operated by the |OC
and WMO. Satellite data are archived by NASA, NOAA and other space agencies.

The status of the archival of productsislesswell developed. Some relevant data sets and products have been
published on CD-ROM. However areview needsto be conducted to define comprehensive archival needs and
ensure the continued availability of the data products.

Srengths and Building Blocks

Strengths include the relatively long history of international data management and exchange that has been developed
by 10C and WMO. This hasled to needed standardization and a robust system that can respond to the growing
needs of the GOOS programme.

Building blocks include the systems of JCOMM, IODE, and those developed in the research programmes TOGA,
CLIVAR, and WOCE. It should be noted that the support of organizationsin the research community to the
management of the operational datawill be required for yearsto come.

Weaknesses and Needed Capacity

Weaknesses include the lack of connectivity between the impacts sector, the observers and the modellers. In other
words the end-to-end process has not been adequately implemented. However as noted these applications are in an
early stage of development and this connectivity has not had a chance to devel op.

Another weaknessisthe limited ability of the existing systemsto deal with biological and chemical variables and
with some coastal physical variablesthat will be needed by the Coastal Ocean Observations Panel (COOP). The
existing systems should begin to address the requirements for these other variables at an early date.

Opportunities

The prediction of the El Nino Southern Oscillation (ENSO) is at present the most visible example of a seasonal to
interannual system for climate prediction. The system has awell supported operational observing system, ahigh
level of research and indeed public interest, and the basic elements of an operational prediction system. It can be
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used to demonstrate the feasibility and utility of such climate predictions and the fact that we have reached the point
that we have the knowledge and technology to begin making such useful predictions.

The ENSO systems also provides the opportunity to learn from experience in the devel opment of such operational
systems.

2.3 Numerical Weather Prediction (NWP)

General Overview of the Requirement

NWP models are used by national, regional, or global centresto predict the weather over the next oneto five days.
The models generally run on a 6-hour schedule. Thus the data management system must move the observations from
the collection point to the weather prediction centre in minutes to avery few hours using electronic networks. These
centres are operational and ingesting and processing data 24 hours per day, 7 days per week. Quality control is
usually left to the weather centres although some data types are beginning to have automated QC or even some
subjective QC applied before the data are supplied to the weather centres.

GOOS does not have any direct responsibility for NWP. However GOOS does have an interest in the NWP data and
aresponsibility to contribute relevant surface and subsurface data to improve the database for NWP. The data
management system should supply these data to the weather networksin real or very near-real time. Secondly much
of the data used for NWP are only availablein real time or will not be available except in the real time stream for
months to years. Some GOOS systems will therefore have to capture at least parts of the real time stream for such
things as seasonal to inter-annual forecasting. Also some of the NWP model outputs will have to be used for such
things as boundary conditions for regional and local marine and ocean short-term forecasting.

The GTSPP provides an example of capture of the real time stream for other applications.

Products, Product Ddlivery, and Product-Service Chain Characteristics

Thetypes of products needed for GOOS purposes are

data sets of observed data that are assembled by the weather prediction centres with duplicates removed.
global or regional model fieldsin digital form for various areas of the oceans.
supporting meta data on data quality including changes made to observations.

The service chain once again features World Weather Watch, GOOS, and other real or near-real time dataflowingin
atimescal e of hoursto the NWP and short range forecasting centres for assembly, QC, and issuance of forecasts and
warnings to users. Data sets and model fields from the NWP are then made avail able for other GOOS applications
and their users as required.

Character of the Inputs

Theinput data of use to the weather services include sea surface pressure, temperature, and salinity, wind vel ocity,
precipitation, and subsurface temperature and salinity observed by instruments that meet the standards approved for
such meteorological instruments for WMO.

Input Delivery Requirements

The data must be delivered on the global weather circuitsin atime frame to satisfy the meteorological cut-offsfor
such data. These cut-offsvary from 3 hours before the model cycle begins for pressure, winds, etc and up to 30 days
for ocean sub-surface data.

Quality Control/Assembly Requirements

The weather services generally carry out the quality control of the data with automated checks for possible values,
comparison to first guess fields and near neighbour observations, and some subjective checking of computed fields.




For some types of data some quality checking is done at source aslong asit does not delay data delivery beyond the
cutoff.

Character of the Processing

Processing at the weather centres includes assembly, quality control, and analysis using numerical prediction
models.

The Level of Feedback

Feedback of problems with data quality and timelinessisroutine. Certain operational centres are designated as"lead
centres' for various types of dataand pass information on persistent lateness of data or quality problemsto the
collectors of the data and to the WM O Secretariat for action.

Sate of Permanent Archives for Data and Products

The WMO has avariety of permanent archives for the atmospheric and marine data. There are WDCs for
Meteorology in the USA and the USSR. A number of national weather centres participate in the Distributed
Databases (DDBs) system of WMO. Thereis also a scheme for maintaining archives of marine climatological data
(Marine Climatological Summaries Scheme). Some ocean surface and most ocean subsurface data are managed in

the archives of the [OC RNODCs and the ICSU WDCs. The GCOS has established a humber of land-based stations
that collect and archive high quality observations for detection and evaluation of climate change. These archives will
likely be of interest to the Coastal Ocean Observations Panel of GOOS.

Strengths and Building Blocks

The NWP activity aready exists. It has been built from a network of national weather servicesin member countries
of WMO over the past several decades.

Weaknesses and Needed Capacity

Weaknesses and needed capacity for NWP are not subjects that can be addressed by GOOS bodies. The main
problems are related to cut backs in nations that are Members of WM O resulting in less datafor NWP. GOOS
should make special effortsto deliver copies of any relevant datathat is being collected to the GTS before the
meteorological cutoffsfor usein NWP.

Opportunities

The major opportunity hereisfor GOOS and the NWP community to share data and products to the benefit of both.
Therewill of course need to be some tuning of systems and outputs to accommodate the other. Progressin
understanding ocean-atmosphere processes can in turn result in improved results for NWP.

2.4 High-Quality Proceduresfor Climate Products

General Overview of the Requirement

There are anumber of products that need to be generated on a continuing basis to detect climate change, to evaluate
the magnitude and rate of change, and then to determine the performance of the models and other analysis
procedures that predict future behaviour. These products will have to be based on carefully calibrated data sets
collected and managed according to high standards. Examplesinclude sealevel change, sea surface temperature
change, heat storage and transport characteristics, carbon budgets, etc.

Systems managing these types of datawill have to be more carefully designed to identify suspect data and prevent
errors creeping in. Meta datawill be extremely important. Archival will be more challenging because of aneed to
continually update values that are found to be suspect or in error.

Products will be subject to regular updating due to reanalysis, model improvements, etc. These products and data
setswill be the ones that provide definitive information on climate change.
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Products, Product Ddlivery, and Product-Service Chain Characteristics

As stated the products will include such things as sealevel change, sea surface temperature change, heat storage and
transport characteristics, carbon budgets, etc. The databases of high quality observations along with very complete
meta datawill be also be vital products of the data management system because of the need for continuing analysis
and reanalysis. The more active the databases the better the quality should be asinconsistencies and errors are
discovered in the preparation of products by scientific organizations.

The product-service chain will feature the development and mai ntenance of high quality, very well documented
databases that are analyzed on aregular basisto produce climate products for users. The users will typically be
organizations such as the IPCC and the end result will be evaluations of the state of the climate.

Character of the Inputs

Inputswill consist of the most accurate and highest resolution versions of the physical, chemical, and biological data
that are available with the most careful quality control applied, usually by the originator. Meta data standards will
have to be met for the data to be added to the databases. An audit trail of the processing and analysis of the data will
have to be kept.

Input Delivery Requirements

Input delivery requirementswill not be stringent, of the order of monthsto 2 years. Thisisthe case whereit is better
to get the data later so that proper processing has been done. If re-analyses are done then delivery will be when it has
been established that the quality of the new products meets requirements.

Quality Control/Assembly Requirements

Assembly includes an active procedure to seek and acquire the data collected to the required standard, conducting
evaluations of the data, reformatting the data from diverse sources to first produce the high quality data sets, and
then preparing the products. High standards of quality control that are well documented will be anecessary element
of the data management system for these data.

Character of the Processing

Processing will include procedures for quality control analyses, gridding for models, processing and assimilation by
models to generate products and to estimate errors and detect suspect data by comparison of model fieldsto data
fields.

The Level of Feedback

Feedback will be absolutely necessary at all stages. It must be ensured that problems in data collection are identified
and solved. Errors discovered in datavalues must be fed back to the archival centres so that the data or meta data
can be corrected.

Sate of Permanent Archives for Data and Products

Permanent archives of data and products probably only exist at this point in afew research organizations and will be
related to the work of groups such asthe IPCC or the Hadley Centre. Requirements for long-term management and
archival will need to be addressed as these systems develop.

Strengths and Building Blocks

Experience with some of the types of data that will need to be managed does exist in many research centresand in
the IOC and WMO. However there will haveto be a careful review of the requirement before these sorts of
databases are further devel oped by the existing systems. In particular care will have to be taken not to mix the more
precise data with lower resolution or less accurate datain such away that they can not be distinguished. The meta
datawill have to be handled in a completely satisfactory manner.
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Weaknesses and Needed Capacity

No formal examples yet exist of thistype of operational data management system. It will likely develop within the
research community and then move to the operational community as the application becomes routine.

Opportunities

The opportunity hereisfor the operational community to support the research community by improving its
capabilitiesin dealing with the more precise data sets and with extensive meta data.

The SST project under way in the AOPC and led by the US provides an opportunity to implement operational
production of agood quality SST data set from satellite and in situ sources.

2.5 Biodiversity and Habitat

General Overview of the Requirement

Biodiversity isasensitive and important measure of the health of an ecosystem and needs to be conserved to
maintain that health. As such it isimportant to the work of many organizationsin most countries. The organizations
collecting and using the data are those concerned with human health, agriculture, forestry, fisheries, environment,
etc. Theinformation holdings are vast and complex and are distributed throughout large numbers of agencies around
theworld. Thereisalarge requirement for digitization and computerization of these datato make them accessible.
The need for harmonization, standards, and protocolsis great.

The present focus for much of the biodiversity effort isrelated to devel oping interoperable data networks,
digitization of data, etc., in order to improve the availability and usefulness of the existing data. Specificationsfor
global or regional monitoring networks for biodiversity are only now being addressed. Data collection will continue
to be driven by national organizations for national purposes.

In terms of monitoring biodiversity, a specific working group in the framework of the Convention of Biological
Diversity (CBD) will define key variables. A review paper ‘ Suggestions for Biodiversity Loss Indicatorsfor GTOS
was prepared and distributed for review. A literature and Internet search was undertaken and some 300 indicators
were found which are being reviewed, sorted and short-listed for the first meeting or the working group. For GOOS,
COOP will be studying relationships between habitat, biodiversity, and living marine resources. The pilot projects
Phytonet, and the Coordinated Adriatic Observing System (CAOS) will both collect data relevant to biodiversity.
For example CAOS will investigate biodiversity of native species of marsh grass, submerged vascular plants, macro
algae, fish, shellfish, mammals, and birds. COOP will meet GTOS in the coastal zone.

Until monitoring networks have been designed and appropriate applications and products have been devel oped and
proven, there is no need for systems that manage data on biodiversity on an operational basis.

Products, Product Ddlivery, and Product-Service Chain Characteristics

The basic data for purposes of biodiversity isthe identification of a species at a given location and time. Products
include analyses of temporal and spatial distributions of species, population trends, and indicators of the magnitude
of any temporal change and loss of diversity.

The product-service chain will be based on collection and analyses of the datainto products that will be made
available in delayed mode to users via the information networks being developed as described above, the Global
Biodiversity Information Facility (GBIF) being one example. Other exampleswill include regional and national
networksthat join GBIF or provide accessto their data by other announced arrangements. Accessto biodiversity
data collected by COOP will undoubtedly be available through GOSIC aswell as being referenced in these other
systems.

Character of the Inputs

As discussed above, the basic input data for biodiversity consists of identification of species at a given location and
time. These datawill be managed locally by national and international programme centres. The data bases will have
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to include pertinent and well defined meta datain order to document methods of identification, standards and
protocols used, taxonomic codes, etc.

Input Delivery Requirements

Input delivery requirements are not time critical. There is no need for even semi -operational time frame data at this
time. For submission of data and meta data and preparation of products that include old and new data, perhaps the
| ODE standard of one year after collection would be an appropriate goal.

Quality Control/Assembly Requirements

The most important QC element is confirmation of the correctness of the identification of the species and sub-
species and inclusion of appropriate metadatathat is a measure of the confidence in the identification. The data will
need to be assembled into databases that permit the generation of comprehensive products that demonstrate the state
and trends for biodiversity in agiven place or region.

Character of the Processing

Processing is difficult because of the manual nature of identification of the species and sub-species. There will be
significant problemsin standardizing existing data because of the use of variety of taxonomic coding schemes that
cannot be routinely mapped from one to another. The databases will have to carry significant amounts of metadata
to enable the use of the datawith confidence.

The Level of Feedback

Feedback and consultation/cooperation is most important on problems of misidentification, and the development of
standards and protocols. Once products and services become available, there will be arequirement for evaluation
and feedback of the usefulness of the products and services to ensure the right data are being collected, and the
standards and protocols meet the need.

Sate of Permanent Archives for Data and Products

As already stated the existing archived information is not readily accessible and thus not as useful asit should be.
There are avariety of standards, massive needs for digitization, needs for protocols, needs for harmonization to
make data intercomparable, etc. Many of these deficiencies will have