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SUMMARY OF THE MEETING

The Data Sysem Task Group met to consder the development of a comprehensive
plan for information management for GCOS. This document is the report of the meeting.
A spaae GCOS Data Management Plan has been drafted, circulated, and will be published
ealy in 1995. A brief summary of the planisincluded as Annex V.

Some key findings and recommendations from the Task Group meeting are
summarized:

0 The GCOS data system should be based on existing systems to the degree
possible;

0 Globd data system should be developed co-operatively to produce an effective
and integrated system;

0 GCOS recognizes and endorses the World Data Centres and certain specidized
data centres as necessary to meet future archiva needs of globa observationd
systems;

0 The GCOS data system should include a data and information function to
provide users with directory and access information;

0 Additional financial and manpower support are required to address
international  co-ordination issues in climate data managemen;

0 A Daa Management Pand with comprehensive terms of reference should be
established  for  GCOS;

0 The Panel should initiate and maintain an inventory of climate data systems
and data product centres;

0 The Pand should develop a drategy and method for identifying and labelling
data sets of paticular importance in meeting GCOS requirements;

0 Where current data systems are found to be inadequate to meet climate
requirements, the Pand should propose mechanisms to rectify the gtuation;

0 The Panel should develop a number of scientifically relevant pilot projects
which would test the data collection, distribution, and archiving functions,

0 A GCOS daa system ombudsman should be engaged as an interface between
users and supplier to provide assistance.
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REPORT OF THE GCOS

DATA SYSTEM TASK GROUP

1. OPENING OF THE SESSION

1.1 Mr. Gregory Withee, Chairman of the Data Sysem Task Group, opened the
meeting at the Deutscher Wetterdienst, Offenbach, Germany, on 22 March 1994 and
welcomed the 25 participants (See Annex ). Before addressng the agenda (See Annex |I),
he invited Dr. Muller, Professor and Director of the Research Department of the
Wetterdienst to provide opening remarks.

1.2 Dr. Muller welcomed the paticipants to Offenbach on behdf of the Deutscher
Wetterdienst, Dr. Mohr. He reviewed the establishment of the GCOS for the Task Group,
and noted that the Joint Scientific and Technicd Committee (JSTC) had recently established
a series of pands and task groups to assist in GCOS planning.

1.3 Dr. Muller cited important German contributions to GCOS, noting specificaly
the Global Precipitation Climatology Centre (GPCC), the Global Runoff Data Centre

(GRDC), and the Globd Coallecting Centre (GCC) for ship observations, al to be discussed
later in the mesting.

14 Mr. Vent-Schmidt, Chairman of the German GCOS Committee added his
welcome to the Task Group. He briefly reviewed the activities of his Committee, and its
supportive role in developing a German programme as a nationad contribution to the GCOS
effort.  On behaf of the host of the meeting, he informed the Task Group about the materia
arrangements.

2. INTRODUCTION AND GCOS BACKGROUND

2.1 Dr. Spence, Director of the Joint Planning Office (JPO) for GCOS provided
an overview of the GCOS planning activitiesto date. He reviewed the highlights from the
inception of the progranme a the Second World Climate Conference to the present meeting,
and noted the responsibilities of the Joint Scientific and Technical Committee (JSTC) in
planning, implementing, and overseeing the development of the GCOS programme. He
specifically noted that the Third Session of JSTC established several discipline-oriented
panels and cross-cutting task groups.

2.2 The Data System Task Group was established to develop a plan for the data
system required for GCOS. Its terms of reference are at Annex I11. Fundamentaly, the
Task Group is expected to develop an initial plan for data management for GCOS, and to
make recommendations to the JSTC concerning the subsequent steps toward implementation.

2.3 The Director described the other panels including therr chairmen and schedules



for meetings. It was noted that the development of a data management system for GCOS
will be dependent on the work of the science oriented panels which will meet later in the
year.

3. OPENING STATEMENT OF THE TASK GROUP CHAIRMAN

31 The Charman, noting that the participants represented diverse communities,
invited them to make brief introductions. That completed, he restated the importance and
timeiness of the Task Group mesting. He illudrated the rapid change occurring now in both
data sysems and data communication. He stressed the need for a “vison” of the data system
for GCOS -- if the sysem is to effectively meet the user needs for comprehensve data for
climate.

3.2 The Chairman described the data problen as one of the most chalenging for
GCOS. He noted that an integrating data system must be devel oped to bring the disparate
observing pieces together. In other words, since GCOS will be a composite observing
system based on amospheric components (e.g., World Weather Watch, Globa Atmosphere
Watch); oceanographic  components (eq., Integrated Globad Ocean Services System, Global
Sea Level Obsarving Sysem, climate module of the Globad Ocean Observing System); and
terrestridl  components  (eg., Globd Environmenta Monitoring  System, climate elements of
the Globd Terredrid Observing System), it will only be a globad climate observing system
if it includes an truly integrated data and information sysem. At the sametime, he noted
the difficulties that must be overcome to integrate space-based measurements and in Situ data,
while dso mantaining high data qudity dandards, and providing adequate monitoring of the
performance of the integrated system.

3.3 The Chairman noted some specific ways that the data system could benefit
from the work of the Task Group. The Group could make specific recommendations which
might lead to improvements in the WWW Globd Teecommunications Sysem (GTS), and
in linking data centre activities. He conddered it timely to address such problems, since

recent improvements in technology have provided new opportunities for large data transfers
and for effective communication links.

3.4 The Chairman invited participants to condder the terms of reference developed
by the JSTC for the Task Group. No maor concerns were voiced, but a few questions were
raised concerning the links among the other GCOS panels and groups, relations to other
research and operationd activities, and schedules of specific activities.

3.5 The Chairman then asked participants to consider the agenda and work plan
that were submitted for adoption. The principal document to be consdered was the GCOS
Data Management Plan which had been prepared for the Task Group, noting that the agenda
was dructured to permit its early introduction, and to permit other speskers to relate their
remarkstotheplan. After a few additions and modifications, the agenda was adopted.



4. INVITED REPORTS

4.1 Oveview of Current Climate Data

4.1.1 Dr. Karl wasinvited to present an overview of current climate dataissues.
In the presentation, “Assessing Climate Change A Perspective on Exiging Climate Datad’,
he raised five key science questions which are arising in the context of the Intergovernmental
Panel on Climate Change (IPCC). They are: (1) is the climate warming; (2) is the
hydrological cycle changing; (3) is atmospheric/oceanic circulation changing; (4) is the
climate becoming more variable; and (5) are extreme weather events changing in
frequency/intensity?

4.1.2 To answer such questions, Dr. Kal sad the scientific community must draw
upon the avalable observations including globa data bases, regiond and nationd data Sets,
and model output. For each question, he noted that there are critical parameters and data
products which are required. These parameters must be observed with appropriate space and
time scaes, with sufficient accuracy, and for an adequate duration.

4.1.3 Turning to specific parameters, Dr. Karl illustrated the many deficiencies in
the current data base including, for example, incompatible data formats, uneven data qudlity,
inadequate or missng metadata, incondstent observational  documentation, and others. He
proposed that GCOS be sendtive to severd of these issues including: long-term  continuity,
cdibration, qudity control, documentation of techniques, and internationd data avalability.

4.1.4 To conclude, he recommended incentives be developed for science teams and
national centres to incorporate relevant data sets into a directory. He stressed that the
community needs:. (1) numerous paths to access data sets; (2) better and up-to-date
documentation of data set development; and (3) connectivity a dl levels, world, regiond,
and national.

4.2 GCOS Data Svstem Concept
4.2.1 Dr. McGuirk was invited to review the GCOS Draft Plan for Data

Management which he prepared for Task Group consderation. He identified severa of the
principal assumptions that were made in developing in the plan. With regard to standards,
for example, he noted that real-time data transfer requires standards, and although
refrospective data need not be transmitted in red-time, standards should be developed for
severdl aspects of that edement as wel (quality, transfer, storage, archive, etc.).

4.2.2 He noted that the needs of the userg/participants in GCOS should be
paramount, but that the users/participants are currently being identified and their
requirements being refined, and likely to evolve as science and technology advance. In
subsequent discussions, it became clear that the GCOS user community is broad and diverse,
and will have data requirements which will require, inter alig, red-time and delayed mode
systems, client-server  systems, and more conventional data request-reply  mechanisms.

4.2.3 The Task Group complimented Dr. McGuirk on the draft document. It agreed
that it would provide an excellent start toward a comprehensive plan for GCOS data
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management.

5. DATA SYSTEM MODELS
5.1 Meteorological  approach
5.11 Dr. Love provided a background document on the data system needs for

GCOS, and outlined a number of key issuesto be considered. He noted the need for a
logical data model, and identified a number of interdisciplinary issues facing the data
management  group. Based on his experience in the operationd meteorologicd fidd and as
Chairman of the Data Management Working Group of WMO’s Commission for Basic
Sysems (CBS), he described the current meteorologica data approach of the WWW. The
WWW is composed of observing and modeling components, linked by a red-time Globa
Telecommunication System (GTS). The GTS links the Members of WMO and transmits data
and products. At the current time, the GTS has a wide range of capabilities depending on
the individua nationd components. It functions using rigid standards of transmisson and
codes. Dr. Love noted that recently, terms of reference for the GTS (and other CBS
elements) have been broadened to include support to meet the needs of other WMO
programmes such as GCOS. The current data plansfor GTS include upgradesto the GTS,
and the devdlopment of a distributed database sysem with more flexible protocols. These
plans will evolve based on the needs of users.

51.2 Dr. Davidson described the data sysem mode in place for climate information
a the US Nationd Climaic Daa Centre. He used the Automatic Surface Observing System
(ASOS) as an example, illustrating the steps in the data system from the actual observing
instruments and data collection to transmission, storage, and finaly delayed mode
dissemination. As a Chairman of the Working Group on Climate Data of the WMO’s
Commission for Climatology (Ccl), he highlighted some of the difficulties in access and
dissemination, particularly citing the transmisson of climate messages on the GTS.

5.1.3 Mr. Ingram provided the view of a climate modeler a a mgor climae centre,
representing users with specific needs for analyzed data, but who are not specidists in data
analysis. Rather than raw data, such users want “added value” analyses of greatly reduced
volume, and so have much lower communication requirements than speciaists. However,
they must be able to rely on the quality. He noted that at present, a non-specidist must rely
on the reputation of the scientists concerned or on informal contactsin the data analysis
community to judge deta quality. Often, these informa contacts are essentid just to obtain
data.

514 Dr. Jose noted that al the eements, including the communication between the
producers and users, must work effectively and should include awareness programmes so that
users may make maximal use of the data sysem. She stated that people a both nationa and
international  levels must be responsive on this issue. She urged the formation of national
GCOS committees for naiond coordination. She further called for a close cooperation
between developed and developing countries, noting that the benefits in the later countries
will be paticulaly sgnificant in mitigating naturd disssters. She urged that GCOS should
support  capacity building and training activities for developing countries and recommended
that the tropics be given speciad congderation for data centres dispensing climate information.



5.1.5 Considerable discussion was prompted by the preceding talks, and by
paticipant comments concerning data avalability, digtribution, and utilization.

5.2 Oceanographic approach
5.2.1 Dr. Wilson discussed the Intergovernmenta  Oceanographic  Commisson (10C)

activities in data management, including preparations for the Globa Ocean Observing System
(GOOS) and contributions to the Global Temperature/Sdlinity Pilot Project. AS Director of
the Maine Environmentd Daa Sysem (MEDS), he described some of its data management
functions including directories, quality control, and data flow monitoring, asking if GCOS
could have such afacility established and maintained. Further, with regard to GCOS, he
recommended: (1) a consistent integration of information and data flow, (2) the
raiondization of a didributed sysem organized 0 that a few sStes organize the data, (3) the
development of a complete data plan for each data flow, and (4) a common plan/system for
both research and operationa needs.

52.2 Dr. Koltermann emphasized that the data management structures in
oceanography differ from those in meteorology, the former functioning principaly through
persona  contacts. He dtressed that the process of developing a data system should begin by
determining which products are required, and using that information to guide the acquisition
of appropriate data sets and techniques needed to develop the products. He provided a
schematic of this process (Annex 1V). Regarding data exchange, he contrasted the fast mode
(IGOSS) with the dow mode (IODE). He emphasized the provison of high quaity data sets
which will be used and discouraged the collection into dormant archives.

5.2.3 Dr. Comillon described a distributed oceanographic data system being
formulated principdly by the sdientific community. Its guiding principles are: (1) minimal
impediment to data access;, (2) access to data with regard to user application; and (3) access
to data held by principa investigators as well as centrdized data archives. Theapproachis
to develop a client/server modd with interfaces that permit efficient linkage among users.
He felt it was important for the community to begin working on data sructures, noting that
they will be the mgor impediments to client/server systems of the future. Findly, he noted
that mechanisms for transferring data should continue to include removable media (eg., CD
ROMs) as wel as eectronic networks.

5.3 Terrestril approach

53.1 Dr. Rasool described the data and information activities on behalf of the
scientific  community through the Internationd Geosphere-Biosphere Programme (IGBP) Data
and Information System @IS). He noted that the role of DIS is to solicit requirements,
including accuracy, spacial scales, etc., from the research community and to assist users in
getting the data they need. He illustrated the process with an example of 1 km resolution
global maps gathered from satellite AVHRR observations. He recommended that GCOS
identify specific products required by the climate community so that projects could be
proposed to obtain the necessary data for ther development.



5.4, Space-based approach.

54.1 Mr. Kikuchi provided a brief update on the activities of the Japanese Space
and Development Agency (NASDA), the data and network activities of the Committee of
Eath Observation Satdllites (CEOS), and progress on data policy. The current and planned

space activity in Japan will address a number of GCOS data needs. Mr. Kikuchi described
the plans for a globd network to didribute saelite information. He serves as Chairman of
the ad hoc Working Group established by CEOS to guide the development of this network.

He additionally discussed current and future data policy regarding data distribution, and
emphasized that such policies have implications for national programmes and projects.

Finaly, he informed the Task Group that Japan, through NASDA, has shown its support for

GCOS through the secondment of a engineer, Mr. Matsuura, to the JPO in Geneva, and
through studies that have been funded to develop user requirements.

54.2 Dr. Maden reviewed the plans for the Misson to Planet Earth of the Nationd
Aeronautics and Space Adminigtration (NASA), and provided updates on the progress of the
Earth Observing System Data and Information System (EOSDIS). This latter effort is
designed to provide a comprehensve data sysem for the saelite missons of the EOS, as
wel as reated in Stu observations needed by the US. Globd Change Research Program.
She dso described the Pathfinder project which follows specific data streams from the site
of collection to the gte of utilization.

5.4.3 Dr. Croom informed the participants about the work in preparation for the
GCOS Space-based Observation Task Group. He and colleagues have developed a draft plan
for consideration at the meeting early in May. He noted that there are several issues such
as data standards and metadata in common between the two task groups. He aso pointed out
that CEOS has adopted definitions for standard data levels/products which are at variance
with the data levels used in FGGE.

5.5 World Data Centres

55.1 Dr. Webgter reviewed the activities of the World Data Centres. A number of
them have been established as archives for environmental data, much of it of value to the
climate  community. Although he noted some of ther difficulties, it is clear that they may
provide the principa long-term archivd functions for GCOS. It was noted that GCOS should
assg in specifying what should be included in the archives, and should work with the various
centres as appropriate. Following the discusson, it was agreed that GCOS endorse the work
of the centres, encourage support for their activity, and cooperate closdy with them.

5.6 Data Palicy

5.6.1 The Data Policy developed at the JSTC-I1 meeting wasreviewed. The data
policy prompted consderable discussion, particularly with regard to the responghility that
the policy implies for individud nations. The Task Group suggested a few editorid changes
be consdered by the JSTC a its next meeting.



6. DEVELOPMENT OF THE GCOS DATA MANAGEMENT PLAN

6.1 Review of the Draft Data Management Plan

6.1.1 After the extensive review of the various community data models, the Task
Group was urged to consider the draft Data Management Plan. The Chairman reviewed
some of the comments that various speakers had made regarding the plan, and invited the
participants to comment on the overal document.

6.1.2 The comments fall into 4 categories: (1) vision; (2) standards; (3) access,
(4) product driven projects, and (5) editorid suggestions.

(1) It was felt that the “vison” as described in the scenarios was not particularly
visgonary, snce many of the technicd ingredients are avalable currently;

2 Standards for data transmission, apart from the WWW/GTS, were felt to be
in a date of flux a present. Participants agreed that Standards are essentid,
particularly with regard to real-time systems, but that this may not be an
opportune time for GCOS to consider them. Rather, due to the rapid
devdlopment of digributed databases, paticularly by the individud scientists
and agencies, it would be preferable to focus on other issues at this time

3) Access was an important topic for the Task Group. It agreed that GCOS
could make major contributions to expedite access, and suggested that the
Data Management Plan focus more attention on such activities,

@4) The Task Group members emphasized that specific problems should be
sdected and developed. Defining key products would emphasize those data
sets particularly critical for required products, and that these data sets in turn
could be usad to formulate a suite of pilot studies which could be proposed to
agencies for action. Thus, the pilot studies would focus on gathering the
appropriate data sets, and providing them to user/paticipants in an effective
manner;

o) Findly, there were editorid issues such as inconsstencies, terminology that
was too specific (e.g., gopher, TCP/IP) and ill-defined terms such as “GCOS
data’ which should be addressed in the subsequent versions.

6.2 Workineg Groups

6.2.1 The Chairman recommended that the Task Group divide into three working
groupsto consider: (1) the overall document; (2) implementation; and (3) data issues
(content, quality, etc.) respectively.

6.2.2 . The working group considering the overall document suggested a restructuring
of the Daa Management Plan into two portions -- the first sections emphasizing the next five
year period, and a section focused on longer issues including technica developments. This
group conddered the needs for telecommunication, distinguishing between near-red-time and
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delayed mode. They recommended an effective two-way link with developing countries.
The group provided suggested actions which could be initiated in the near-term: (1) <olicit
a dudy of the near-red-time needs for GCOS to provide telecommunication guidance; (2)
initiate @ CD-ROM project on climate data sets and software to exploit them; and (3) identify
more precisdly the needs of the user communities (eg., research, operational, assessment).
The working group provided additional constructive comments to improve the Data
Management Plan.

6.2.3 The working group considering implementation discussed the needs of potentid
users of the GCOS data management system and recommended a two-level system to mest;
(1) the needs of research and operationd communities who often require level | or level Il
data, and (2) the needs of the assessor/integrator communities, the later group more likely
interested in higher level data sets or composite products. The group noted that a better
definition of the requirements from the science panels of GCOS and other sources is essentid
to properly scope the data management issues. As a first step, the group recommended that
specific scientific problems be identified as pilot projects to evauate current data system
strengths and weaknesses, and proposed examples of such projects, charging the science
panels to develop additional ones. It further called for a close cooperation, perhaps
facilitated by GCOS, between research and operational groups. The working group provided
considerable input to the draft of the Plan, and recommended that a standing Data
Management Panel be established by the JSTC. They also recommended additional
manpower on data issues be assgned to the Joint Planning Office.

6.2.4 The working group considering data issues discussed a number of topics such
as the content and quality of the data, data policy, and access. The group addressed the
levels of data to be addressed by the GCOS data system, and reiterated that the data system
should be driven by user requirements for specific products. The working group noted that
GCOS data sets should be identified in so far as they meet certain standards of quality,
include appropricte metadata, or have been used in peer-reviewed publications. The group
recommended tha a sub-pand of the Data Management Pand should consider mechanisms
to identify such datasets. The group strongly urged the inclusion of metadatathat: (1)
defines the content of various data sets, (2) provides the rationde for the data set; and (3)
includes scientific assessments which indicate the quality of the data set. The group
discussed the data policy outlined by the JSTC and considered it to be appropriate at this
stage. The group did support strong actions by GCOS to ensure data access to users. The
group urged GCOS to provide incentives to data and product providers to make their
information available via appropriate distribution systems. The group also recommended
close cooperation between GCOS and exiding archiving activities.

6.3 Documentation of the GCOS Daa Management Plan

6.3.1 Based on the plenary and working group sessons, a drategy for developing
the document was described Initial comments and discussion would be reflected in a
subsequent draft document to be circulated to the atendees. After their review, the fina
verson would be provided to the JSTC for their approva for publication as a GCOS planning
document. Although the detailed plan is dill under development, a summary of the plan is
provided at Annex V.



7. ROLE OF SPECIALIZED DATA CENTRES

7.1 Globd Daa Centres

7.1.1 To provide background on existing global data centres, presentations were
made on three typicd centres by appropriate representatives.

7.1.2 Mr. Rudolf, Director of the Globad Precipitation Climatology Centre (GPCC)
in Offenbach provided an overview of the Centre's activities. The purpose of the Centre is
to collect and quality control the gauge-measured world-wide precipitation data, to caculate
areal means, and merge the analyses into products, including error analyses. Examples of
the products of the GPCC, and some difficulties experienced by the Centre in obtaining
information were presented to the Task Group. Mr. Rudolf suggested that GCOS could
assist in increasing the flow of national data, not transmitted via the Global
Telecommunication System (GTS) of the WMO, to the globa centres.

7.1.3 On behalf of the Director of the Global Runoff Date Centre (GRDC) in
Koblenz, Dr. Lullwitz presented a report on the activities of the centre.  The purpose of the
Centre is to collect runoff data on a globd scde and disseminate the data fro research and
goplications in hydrology and climatology. The range of services provided by the GRDC for

the data users was presented to the Task Group. Additionaly, some problems regarding the

updates of hydrological time series and data quality were noted. The GRDC proposed to

contribute actively to the production of specidized data products for GCOS, and to serve as
a source of information on water-related data bases. In his presentation, it was Stressed that
the data suppliers must be given the opportunity to fully participate in appropriate GCOS
activities.  In this regard, it was proposed that a component for capacity building in data
acquisition, processing and management in selected developing countries be supported.
difficulties were noted in meeting the goals of the GRDC. Some issues noted were: (1)
hydrologicd networks are not well supported in many countries; (2) hydrologicd data is
often not shared among countries; (3) the quality of such data is difficult to assess.

7.1.4 Dr. Wagner reported on the activities of the Globad Collecting Centre (GCC)
with regard to marine meteorological data. The principal role of the GCC is to provide
quaity control and didribution of data The Group was informed of the status of the Centre.

7.1.5 The Task Group expressed appreciation for the reports and noted that the
activities of such centres make a significant contribution to the objectives of GCOS. It
recommended that GCOS support the activities of the centres, especidly in ther efforts to
acquire  additional  data

7.2 Regional Data Centres

7.2.1 Ms. Maume provided a review of the Drought Monitoring Centre in Harare,
Zimbabwe. The Centre has the responsibility of monitoring drought in the region with
regard to intensity, geographical extent, duration, and likely impact upon agricultural
production. It collects meteorologicd data for countries which form the Southern African
Development Community (SADC), Angola, Botswana, Lesotho, Maawi, Mozambique,
Namibia, Swaziland, Tanzania, Zambia, and Zimbabwe. Ms Marume described the work
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of the centre, and noted its difficulty in obtaining timely information.

8. SPECIFIC PROPOSALS FOR FUTURE WORK
8.1 Short-term  recommendations
8.1.1 The Task Group discussed short-term actions and made recommendations for

their inclusion in the Data Management Plan. These recommendations have been
incorporated.

8.2 Longer-term recommendations
8.2.1 The Task Group considered the longer-term development of the data

management plan, but suggested that the Data Management Pandl should develop this area
in due course.

9. ACTIONS

9.1 The Task Group reviewed a summary list of recommended actions (Annex VI).
A few highlights include (1) edablisning a Data Management pane with responghilities as
outlined, (2) develop dements of the data system utilizing existing systems as appropriate;
(3) develop an inventory of data systems and product centres; and (4) engage an ombudsman
to interface between users and providers.

10. CLOSURE OF THE MEETING

10.1 The Chairman closed the meeting a& 1315 hours on Friday, 25 March.
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Terms of Reference for the
Data Sysem Task Group

Recognizing the need for a comprehensve approach to the various data management
activities of the Global Climate Observing System, the JSTC hereby establishes an ad hoc
Data System Task Group for a period of nine months to develop a plan for consideration.
The Task Group has the following terms of reference.

Tems of Reference

Based on the guidance in the Draft Plan for GCOS, the ad hoc Daa System* Task
Group will be edablished with the objectives to:

0

Scope:

Develop aplan, in concert with GCOS science panel requirements and the
GCOS user community, for a data sysem which will handle and provide data
and data products to assist in climate monitoring, climate change detection,
understanding, prediction and impact assessment;

Make recommendations to the GCOS planners regarding the data system,
secificaly including mechanisms to facilitate its  implementation;

Develop a data policy under which the data system works;

Work with other GCOS pandls, the space task group, and relevant data groups
a WMO, 10C, UNEP, and ICSU;

Prepare a draft data work plan for the next 2 to 5 years which may be used
to continue planing and to initiate implementation;

To outline and propose to the JSTC the responsibilities of a standing Data
Management Panel which would ensure that appropriate data systems are
developed and made avalable to meet GCOS objectives.

The plan shdl consgder inter alia the following:

i)

the continua documentation of the data available, including data
products up to and including level 1ll, from the data system;

*  The data system is defined as that system which performs the functions of acquisition,
quality control, distribution, metadata documentation, archiving, performance
monitoring and directory/inventory assistance for data of interest to GCOS. The
GCOS data system is to be planned by the ad hoc data system group, but will be
implemented by inditutions or countries.
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i) the use of models for the assimilation of datain order to generate level |11
data sets;

i) the monitoring of the data system to identify gaps and system performance;
) the accesshility of data to the wide variety of users,

V) an information system which describes the type and location of data sets
including levels |, 11, and Il1;

Vi) the role of naiond and world data centres and specidized data centres (eg.,
TOGA ddaa centres) which could contribute to the operational data System;

vi)  a data sysem requirements trandation process which involves a dialogue with
the other GCOS science pandls and the needs of developing countries,

viii)  the incorporation of necessary historicd data into the data system, perhaps
uing CLIVAR guiddines,

ix) reprocessing, production and digtribution of saelite and in siru data sets
X) effective user interface to the GCOS data systems eements,

Xi) implementation, and activities over the next 5 years which will lead to or
facilitate  implementation.

Tentative Work Plan:

0 Prepare first draft plan and/or components

0 Develop initid data sysem plan and data policy a data system task group meeting
0 Review plan and complete revised draft

0 Complete find draft with expert groups

0 Begin assessment of exising data systems

0 Take draft plan to WMO CBS meeting for comment

0 Provide find draft plan and recommendations to JSTC-IV

Chairman: Mr. Gregory Withee, USA
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Schematic of Data Product/Requirement Development

The following table illustrates the development of requirements and their dependence
on cetain products. In this example, taken from oceanography, the final requirement might
be to have appropriate fields from the North Atlantic to force climate model calculations
(upper right box). These fields will require the preparation of certain Level Il products such
as monthly maps of evaporation and precipitation (E-P), and the output from models. To
develop such products, certain input fields, such as surface fluxes (E-P, radiation), are noted
asthe requirement at Level |1 B. These, however, depend on Level 1l B products such as
heat flux estimates and winds. These in turn require observations of E-P, radiation, and
wind stress, noted as the requirement from Level Il A.  Continuing, these require
observations from saelites and in situ plafforms, perhaps gathered by operationa groups.
Findly, we arive a Levd | where, for example, direct ship observations are taken a single
dations by individud observers to meet the Level | requirements. Thus, the product required
a awy given leve depends on stisfying the requirement a the next lower level.

Terminology Who generates Product required Requirement
data
Leve Il B Dedicated  group Monthly maps of E-P, | Forcing fields:
Asamilating or E-Pin N. Atlantic,
operationd  models Variations in
outputs surface  fluxes
Level Il B Dedicated  group Heat flux estimates Monthly E-P maps,
Thermocline  depths, Monthly LW & SW
Scatterometer  winds radiation,
Wind dtress
Level Il A Operational group Sadlite daa, LW & SW fields,
In situ data Wind dtress fidds,
Scatterometer  winds
Leve | Individud  observer | Single data point Ship  observations,
XBT, XCTD cadts,
Evaporation and
precipitation
observations

Note: Levels |, Il A, 1l B, and Ill are as defined by the First Global GARP Experiment

(FGGE);

E-P is the evaporation minus precipitation;
LW, SW ae Long-wave and Short-wave radiation components,
XBT, XCTD ae expendable probes for ocean temperature and densty.




Annex V

Summary of the GCOS Data Management Plan

Introduction

1. GCOS, the Global Climate Observing System, has been established to develop a
dedicated observing system designed specifically to meet the scientific requirements for
monitoring the climate, detecting climate change, and predicting climate variations and

change.  The first priority in the GCOS strategy is to define and develop an Initia

Operationd System (A0S) for observations and data. The 10S will include a comprehensve
data management system which specifies procedures for collection and quality control,
comparison of observations from different sources, dissemination, and utilization of dl data
relevant to GCOS. The GCOS Data Management Plan outlines the steps necessary to

devdlop the IOS data management system.

2. Although, initial effortswill concentrate on the 1OS, they must aso contribute to
redization of the longtem god for the GCOS daa management system: an internaionaly
coordinated system of data bases which provide for effective end-to-end management of all
data pertinent to GCOS. The system must ensure that:

All required data are collected in a consstent manner;

Data are subject to rigorous quality control procedures,

Products needed to meet GCOS requirements are developed and routingly produced;
All GCOSrelevant data and products are stored in suitable archives,

All data and products are eesily accesshle at the lowest possible cost.

3. The GCOS data management drategy depends upon the following guiding principles:

e To the fullest extent possible, rely upon existing national and international
progranmes and inditutions;

e Full and open sharing and exchange of GCOS-relevant data and information for all
GCOS wusers is fundamentd,

Use internationd dandards whenever possible;

e Encourage users of climate data and products to provide data sets and feedback to
GCOS and, therefore, regard them as participants whose requirements are a primary
concern;

e Ensure data are of the highest possble quality and consstency and are accompanied
by comprehensive metadata;

e Monitor and evauate the system congtantly.

Management of the programme

4, The Joint Scientific and Technicad Committee (JSTC) is responsble for formulaing
the overal concept and scope of GCOS and providing scientific and technical guidance. It
will develop necessary plans and stimulate (and oversee as necessary) the implementation of
those plans through agppropriate nationd and internationd  agencies. A Data Management
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Panel, reporting to the JSTC, will ensure that a comprehensve data management system is
available to meet GCOS requirements by coordinating and overseeing development and
implementation of the Data Management Plan. A Joint Planning Office (JPO) , loceted at the
WMO in Geneva, supports the JSTC and its sub-panels in ther efforts,

5. It must be emphasized that the implementation and technical management of the
GCOS data management sysem will be through existing nationd and internationd agencies
and organizations. The system will be developed, implemented and operated by these
organizations and programmes, and the final success of the programme rests in their hands.
As additional resources may be required for these organizations to meet the additional
responsibilities needed by GCOS, GCOS will strive to ensure that their requirements for
support are condidered by the agpproprigte nationa and multi-nationa funding agencies.

6. As the GCOS data management system will be built upon the existing and planned
international  data management infrastructure, it is essentid that it carefully condder the full
range of appropriate activities and evduate the role they should play in the development of
the GCOS data management system. Although many on-going internationd programmes  will
contribute to the GCOS data management system, a this time it appears that the programmes
likely to make the mogt important contributions are the World Data Centres (WDC) of the
International  Council of Scientific Unions (ICSU), the World Weather Watch (WWW), the
Globd Atmosphere Wach (GAW), the World Climate Research Programme (WCRP) and
International Geophysical-Biophysical Programme (IGBP), the Global Ocean Observing
Sysem (GOOS) and other Intergovernmenta Oceanographic Commission (IOC) programmes,
and the Globd Teredrid Obsaving Sysem (GTOS) and related programmes of the United
Nations Environment Programme (UNEP). Further information on the current activities and
expected contributions of these programmes are found in the GCOS Data Management Plan.

7. Of particular interest to CBS, the WWW has recently begun planning the development
of a series of international digtributed data bases (WMO DDBs) to provide access to data not
regularly exchanged over the GTS. These DDBs are intended to support the requirements
of dl WMO Programmes with GCOS particulally noted. The WWW will closdy coordinate
development of WMO DDBs with GCOS to ensure the DDBs provide the maximum possble
benefit to the GCOS data management system.

Data Archival

8. All data pertinent to GCOS should be forwarded to and maintained by at least one
designated and agpproved archive facility. GCOS will drive to ensure that each archive centre
provides the following services:

@) Guarantee that data integrity and all necessary metadata are maintained
indefinitely. Data (both digital and non-digital) must be maintained in a
manner that ensures their long-term survival. Data must be stored in an
environment compatible with long-term maintenance of the storage media
used. Critical data should be duplicated with the copies stored at another
location.
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()  Provide on-line access to descriptions of their data. Each centre should
operate an on-line data information sysem which can communicate with
participants over international  communication networks such as the Internet.

(¢)  Provide access to GCOS data in accordance with the GCOS Data Policy.

Data centres that cannot provide the level of services required should be upgraded or
should provide copies of therr relevant data to an approved centre.

Access and distribution

9. If participants are to locate and utilize the data they require, these data must be
described in and accessible from interconnected data management systems. Many such
systems aready exist and form a starting point for the GCOS data management system.
These sysems will continue to evolve and additiond systems will be developed in a variety
of locations. GCOS will monitor and encourage these activities as it investigates mechanisms
to interconnect systems. Eventudly, these independent data management systems will be
connected and will operate as a coordinated entity so that data Stored a different Stes are
accessble as if gored in a single location. A schematic of the system envisoned is provided
in Figure 1 below.

O] 5 =] e
g “Vand>, <

Figure 1. Tonceptual data accesssystem

10.  To redize the maximum benefit from current and future data management activities,
GCOS will rely upon a distributed data management system. A distributed data system
spanning nationd and discipline frontiers is the only feasble mechanism for integrating the
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activities of the wide range of naions and inditutions contributing to GCOS while mesting
the requirements and expectations of participants.

11. Developing an international system which functions in a coordinated manner is a
formidable task. However, recent developments in data management and international
communications technology point toward a solution: client-server techniques. In client-server
systems, users run specidly developed client software on their locd systems. This software
communicaies with server software running on host or server computers located at the distant
datacentres. The client software provides the interface with the user while the server
software provides the interface with the data centre's data base.

12. Previous experience in the development of large data and information systems for the
scientific community has taught that it is difficult for paticipants to aticulate their access
requirements. Therefore, limited operational systemswill be used to test and refine the
requirements. As additiond input is received from the GCOS community the requirements
will be adjusted as necessary. The following high-level requirements are proposed for the
GCOS On-Line Data Sysem (GOLDS).

(@) GOLDS must save dl paticipants All paticipants should potentidly have
acess to GOLDS. Initidly, for trid implementations, access will be limited
to those who have access to the Internet. Eventually, all participants should
have access. This implies that gateways will be required between the Internet
and other operationa networks such as the WMO GTS.

() GOLDS must provide a standard set of functions. GOLDS must provide the
capability for participants to identify the existence, locaion(s) and accessihility
of the rdevant data It must provide participants with information sufficient
for them to determine if the data held at a particular site meet their
requirements in terms of content, coverage and quality. It must provide
access to supporting information such as current and historical station and
instrument information. It must tell the participant whether the data and
information is available, how much it will cogt, and whether it is on line (i.e.
immediately accessible) or off line (accessible but with a delay). Finally,
GOLDS must provide information on the mechanisms by which required data
or information can be ddivered and should, ultimately, dlow participants to
make requests for data interactively. Although initidly, participants might
need to query each node to determine what is available, eventualy, they
should be able to find out what is available from any GOLDS centre by
contacting any single ste.

Communications

13, GCOS must ensure that a reliadble communication system is available which is capable
of collecting data from and deivering data to locations anywhere in the world.  Although the
same sysem may be used for transmitting data from observing platforms to data centres and
from data centres to users, it will employ a wide range of trangport services, dependent upon
the data and locations served. Data required in red time will be transmitted over operationd
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telecommunication systems such as the WMO GTS. Data that are not required in red time
will be transmitted over telecommunication systems where available and through other means
when they are not. In the near term these other means will likely include conventiond mail.

14. A vaidy of tedecommunication services will be utilized, including the Internet, WMO
GTS, and many others. The Internet is a loosdy managed confederation of inter-connected
regional, national, and international networks. With its enormous reach, currently on the
order of 20 million users, it provides a de-ffacto standard for communications between a wide
range of operational agencies and research institutions. The Internet currently provides a
mechanism to support most aspects of the distributed data base envisioned by GCOS in
developed  countries. It is growing every day and some experts believe the Internet will
eventudly provide connections to developing countries as well.

15.  The GTS is the communication system for operationd meteorology and oceanography.
It has connections to virtually all countries and regions of theworld.  As an operational
sysem with a criticad role in globd weather forecasting it provides religble, abeit sometimes
low-bandwidth, —communication services. Like the Internet, GTS is based on a confederation
of interconnected networks. However, as a closed system, it is free from the security
breaches that often plague the Internet.

16. It is likely that the Internet will grow to meet the needs of GCOS invedtigators in dll
developed countries without additiond invesment or encouragement from GCOS. However,
to ensure that the needs of participants in developing countries are met, GCOS must ectively
advocate expanson and modernization of the Internet and other international networks such
as the WMO GTS and ensure that dl networks are interconnected. It will aso encourage
increased use of sadlite point-to-point and point to multi-point  communications  wherever
appropriate.

Implementation  strategy

17. Development of the GCOS data system will follow an evolutionary approach that
methodically builds upon ongoing national and international  programmes. Initidly,  activities
will concentrate on clarifying requirements, resolving technologica uncertainties, and laying
the foundation for the future by developing a loosdly-coupled system of distributed data bases
and file sarvers as shown in Figure 2. These systems will demondrate the capabilities that
will be avalable globdly in less than ten years while immediaey providing improved access
to a substantial subset of GCOS data. Since they are largely based on existing software,
development and implementation of these systems are already under way. The major
activities required are liged in a fiveyear work plan within the Data Management Plan.

18. Over time, progressvely more advanced systems will be developed and integrated on
a globd scde until the ultimate god of an internationd system of interoperable digtributed
databases is achieved.
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Fiigure 2. Example components of the early GCOS data manage-
ment system



Annex VI

Summary of Fiidings and Recommendations

The JSTC should edtablish a Data Management Pand with comprehensve terms of
reference (See Appendix  1);

Work on elements of the GCOS data system should begin now, and should evolve
according to principles to be developed by the GCOS Data Management Pand;

The GCOS data system should be based on existing systems to the degree possible.
Thus,

the WWW Globd Telecommunications System (GTS) should be consdered
as a1 dement to meet cetan GCOS data transmisson requirements,

data sysems in other climaerdevant disciplines should be encouraged to co-
operate with GCOS in developing an appropriate integrated system,

the World Data Centres(WDC’s) should be endorsed by GCOS, and should
be invited to co-operate in meeting future archival needs,

specidized data centres should be endorsed by GCOS, and should be invited
to paticipae actively in the collection, digribution, and archiving of data,

other relevant research and operationd data management functions should be
invited to participate to provide an integrated system for climate;

Where current sysems are found to be inadequate to meet GCOS requirements, the
Data Management Pand should propose mechanisms to rectify the Stuation;

The GCOS data management efforts should drive for integrated solutions for climate
data systems;

The GCOS Data Management Panel should develop a number of scientificaly
relevant pilot projects which would test the data collection, distribution, and archiving
functions;

As an ealy project, the GCOS JPO should develop an inventory of data systems and
data product centres,

The GCOS data system should include a data and information function to provide
users with directory and access to information;

The Data Management Panel should develop a strategy and method for identifying
and labdling data sets of particular importance in meeting GCOS reguirements;
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0 A GCOS Daa Sysem Ombudsman should be engaged as an interface between users
and suppliers to provide assistance

0 Financial and manpower support should be obtained for the JPO to address GCOS
data management iSSUes.

Appendix 1

Provisond Terms of Reference for the
GCOS Daa Management Panel

It is recommended that the Joint Scientific and Technical Committee establish a
standing GCOS Data Management Panel (DMP) to formul ate, implement, and oversee the
GCOS data management system.

The Data System Task Group considered that the DMP should be congtituted of a core
group of members (6-8) representing the different GCOS communities, and a number of
representatives  from related backgrounds and disciplines. The Task Group considered that
the DMP should possess a broad range of expertise including research scientists who use and
understand GCOS data sets, and data management experts responsible for significant
components of the overdl GCOS data management system. It was felt the DMP should be
a highly focused “problem solving” group, concentrating on resolving crucid issues affecting
the quality of GCOS data sets, and access to them. Individual agendaitems could require
additiona paticipants as  wall.

The Task Group recommended that the DMP:

0 In concert with the GCOS science panels and the GCOS user community,
formulate and develop the GCOS Data Management Plan;

0 Monitor the overdl implementation of the GCOS Daa Management Plan;

0 Make reports and present recommendations, as required, to the JSTC on data

management  iSSues.
The Task Group proposed the following specific responghbilities:

0 Based on requirements from the GCOS science panels and the climate
community, to solicit data sets relevant in meeting GCOS objectives,

0 To identify gaps in avalable GCOS daa sets and coordinate efforts to redress
data deficiencies;
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To consider and develop a process whereby data sets be identified and
included as GCOS Data Sets. The process should include an assessment
addressing, inter alia:

that the data quality meets standards acceptable to peers of the
submitting scientists using that type of data,

that the data contain documentation (metadata) of a standard acceptable
to peers usng smilar data
To review and provide oversight of the GCOS data management system to
ensure:
that deficiencies in data sets are addressed,

that access to data is provided as required,

that archiving activities are adequate.



