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REFORTOFTEEGCOS

SPACE-BASED OBSERVATION TASK GROUP

1. ORGANIZATION OF THE MEETING
1.1 Opening of the Mesting
111 Dr. Peter Ryder, Chairman of the Space-Based Observation Task Group,

opened the medting a the Headquarters of the European Organization for the Exploitation
of Meteorologica Satellites (EUMETSAT) in Darmstadt, Germany on 3 May 1994 and
welcomed the participants (See Annex I).

1.1.2 Asthelocal host of the meeting, Mr. John Morgan, EUMETSAT Director,
welcomed the participants to the his Headquarters. He reminded the participants that
EUMETSAT has a keen interest in GCOS, and expressed the willingness of his organization
to assist the GCOS programme, particularly with regard to its space-based observational
activities. He discussed the logigticad  arrangements for the mesting.

1.1.3 The Charman, noting that the participants represented diverse communities,
invited them to make brief introductions.

1.2 Approval of the Agenda

121 The Chairman reviewed the provisional agenda and outlined the aim of the

meeting. The agenda was discussed and approved with slight modification (See Annex I1).

1.3 Working Arrangements for the Megting

131 The Chairman suggested a schedule of the meeting. He noted that he would
be able to chair only the first two days and invited Mr. Morgan to assume the chair for the
following two days. He reviewed the documentation that was prepared for the meeting.

2. INTRODUCTION AND GCOS BACKGROUND

2.1 Dr. Spence, Director of the Joint Planning Office (JPO) for GCOS, provided

an overview of the GCOS activities to date. He reviewed the highlights from the inception
of the program at 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 Sesson of JSTC had edablished severd discipline-oriented pands and

cross-cutting  task  groups.



2.2 The Director described the other panels and task groups, pointing out their
responsibilities. He reported on the recent meetings of the Data System Task Group and the
Ocean Observation Sysem Development Pand (OOSDP). He particulaly noted the meeting
of the Atmospheric Observation Panel (AOP) which was held in Hamburg, Germany the
preceding  week.

2.3 He pointed out that the Space-based Observation Task Group is expected to
begin the development of the GCOS Space Plan and to address particularly the GCOS Initid
Operational System (I0S) and its implementation. The Task Group will make its
recommendations to the JSTC. Further, the Task Group should suggest ways for the GCOS
programme to make its plans known to organizations such as the Committee on Earth
Observation  Saellites  (CEOS).

3. OPENING STATEMENT OF THE TASK GROUP CHAIRMAN

3.1 The Chairman, referring to the terms of reference of the Task Group (See
Annex 111) reviewed the objectives, work plan, and actionsto betaken. He noted that the
principa activity for this meeting would be the consideration of the Draft Space Plan
document, developed by Dr. Croom, Dr. Brownscombe, and Mr. Matsuura, that was
provided to the members. He stated that the plan for space-based observations must be
rooted in science, must recognize the user community needs, and must be presented to the
appropriate agencies that are engaged in the provision of space-based observations. He
considered the user requirements to be the ‘driving force for the process.

3.2 The Chairman reviewed the activities of the GCOS panels, and noted that they
had not yet provided adequate guidance concerning scientific requirements to fully specify
the detalled needs for space-based observaions. He indicated that their input, combined with
inputs from a number of other sources, would be essentid in this regard, but that this Task
Group would have to begin the process and in the future, assimilate and synthesize inputs
into a consistent set of scientific requirements for GCOS which could be convincingly
presented to space agencies.

3.3 With regard to the development of user requirements, the Charman pointed
out the need to for the GCOS programme to cooperate with other research and operationd
programmes. He noted that the GCOS space requirements may differ from those of other
programmes, especidly insofar as GCOS has a clear need for long-term continuity to address
climaie data objectives. Thus, while satellite instruments and missions may undergo changes
as they evolve, GCOS will require intercomparibility among instruments or missions to
provide the needed continuity and condstency of the observationd base. He recommended
that certain non-space observations should be included in the remit of the Task Group. For
example, cdibration and vaidation activities are criticd to ensure that data and products of
high quality are made available.

3.4 The Chairman felt that the Task Group and its successor could provide an
effective bridge between user communities and agencies providing space observations. He

dated that the GCOS progranme would need to develop well documented requirements in
order to persuade space agencies to develop and continue missions which would yield the
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consistent data products required for climate purposes. He expected that detailed
requirements from GCOS would provide useful guidelines that space agencies would find
vauable.

3.5 The Chairman then summarized his view of the responsibility of the Task
Group. It is to: (1) develop current and future requirements for data and products,
condgdering the objectives of GCOS, (2) examine the role for space-based observations in
meeting these requirements; and (3) develop appropriate documentation to persuade the
agencies responsble for space-based observations and data to undertake activity to provide
the essentid observations, and products based upon them as required.

3.6 The remarks of the Chairman prompted considerable discussion among the
members of the Task Group. Members were concerned about the relationship of the various
GCOS pands to the work of the Task Group since they recognized that many of the space-
based observational issues are truly interdisciplinary. The Chairman noted that the Task
Group has the responsibility to communicate its concerns to the JSTC to ensure that
integrated planning occurs, and he agreed to communicate their views of this point. Several
members reinforced the Charman's view that both research and operationd viewpoints be
included in the development of requirements. Some noted further that the user community
Is quite diverse, and that consstent priorities would be difficult to establish.

4, INVITED REPORTS
4.1 Oveview of Space-based Climate Observetions
4.1.1 Professor Harries was invited to present an overview of climate applications

of current satellite data. In his presentation, he stressed that the approach is to utilize
avalable spacebased observations in the context of gpecific climate theories. Seldom are
the avalable observaions taken as a result of a condstent and overdl design. He noted the
crucia role of GCOS in taking an integrated approach to design criteria in which the
assessment of the vaue and priority of observations is solidy based on an evauation of the
purposes for which they will be used.

4.1.2 Prof. Harries selected several types of satellite data to illustrate the role of
space-based  observations in climate problems. He firs considered radiation, and described
avalable observations of humidity and cloudiness. He noted the close reationship in the
research community between the observations and computer simulations -- many of the
observations must be assmilated via models to produce the essentid products.

4.1.3 He used observations of the chemica congtituents in the stratosphere to further
illugrate a role for GCOS. He noted that some observations, such as total ozone, will surey
be continued, while other observations now being taken (eg., from the UARS misson) may
not be continued. He felt that GCOS could serve an important function by developing a
rationale and methodology for selecting those observations which should be continued or
which require repeat missons a an appropriate intervd.



4.1.4 He alsoillustrated the variety of uses for Sea Surface Temperature (SST),
showing how space-based data are needed both in seasond-to-interannua prediction and for
detection of climate change.

4.1.5 - Prof. Harries concluded by noting severa paticular areas where space-based
observations will be criticd. His examples include: (1) timeresolved eath radiation budget;
(2) spectrally-resolved outgoing long wave radiation; (3) chemical constituents in the
sratosphere  and  troposphere;  (4) 3-D cloud imagery; (5) tropospheric winds; and (6)
agrosols.  Heurged the Task Group to recognize what may potentially be measured from
earth observation satellites, but to be attentive to the purposes and applications for which
such observations would be used.

4.1.6 Members agppreciated Prof. Harries review. They agreed that the scientific
guestions should provide the basis of the requirements. Some also stressed that for some
issues, model diagnostics play a role comparable to observations, particularly for
applications.

4.2 Other _Reports
421 Dr. Hinsman was invited to review, from a historical perspective, the

development of satellite data requirements by the World Meteorological Organization
(WMO). The evolution of these requirements has taken many years, but has recently
resulted in a comprehensve matrix indicating the parameters, the purposes for which they
ae required, the resulting accuracy and sampling congtraints, and the recommendations for
platforms and  instruments.

4272 Dr. Hinsman noted that the WMO, as an Affiliate Member of CEOS, has
recently documented its requirements to the Committee. Subsequently, the other affiliates
have cooperated to provide a comprehensive suite of requirements to CEOS. This
information was presented in a consolidated document a the latest plenary in Japan.

4.2.3 The Task Group members recognized that the devel opment of satellite data
requirements by WMO provided an example which would be useful to follow in its
development of its space plan. However, it was noted that the requirements of the various
dfiliates would represent individuad programme objectives and therefore have a set of unique
requirements, although subsets of the requirements could be common to many affiliates.
While an ensemble approach toward requirements may be taken for CEOS, GCOS should
develop its specific requirements and priorities to satisfy its objectives. This has aready
been done by some other affiliate members of CEOS.

4.2.4 Dr. Ratier presented some recent sea surface topography results from the
TOPEX/Poseidon (T/P) misson. He described the process whereby the science community
provided extensive input in the design of the mission, and will be consulted to provide
guidance about future such missons. After the demondration T/P misson, a follow-on is
proposed to contribute observations necessary to quantify the ocean’s role in heat transport
and the globa carbon cycle, as well as the long-term ocean circulation and mean sea leve
changes.



4.2.5 Dr. Rao contrasted the needs for weather prediction and climate, and
illustrated the spatial and temporal relationships between the two. For climate change
detection, for example, observations should be done continuoudy or a regular intervas for
extended periods and on globa or very large scales, albeit with high accuracy and
consstency. Weather prediction, on the other hand, requires more frequent observations and
higher spatial resolution.  Thus, while both may specify requirements for the same
parameters, the condtraints on the observationd sysems to meet the requirements may be
quite  different.

4.2.6 The Chairman invited Dr. Mitchell to review the status of the study of user
requirements being conducted on behdf of GCOS by Smith Sysem Engineering Ltd., with

support from the Japanese Space Agency (NASDA) and in collaboration with a smilar study
by the Hadley Centre in the UK. Dr. Mitchell reviewed the methodology of the study which
wasto: (1) develop acomprehensive questionnaire for the user community; (2) distribute
it to a few dozen research centres, institutions, or key individuals for their input; (3)

compile and andyze the results; (4) distribute the preliminary results to the correspondents
for their review and further input; and (5) prepare a find report for the JSTC. Dr. Mitchell
noted that the questions addressed both the space and ground segments, and spanned a
number of variables, but tha it did not specificaly address climate impact requirements.

4.2.7 In his interim report, Dr. Mitchell noted that 40% of the questionnaires had
been returned and the preliminary results compiled into documents made available to the
Task Group. Regarding the space segment, respondents were concerned to have consistent,
long-term, high-quality data. They urged that advanced instruments be flown on repeat or

operational missions.  Regarding the ground segment, they were concerned with the
timeliness and flexibility of the data, processes of assimilation and griding, and archiving
with quality assurance standards. Many respondents stressed the need for products rather

than data, and urged that they be developed consistently with documented validation and
where possble, include effective mechanisms to accept user feedback.

4.2.8 Dr. Mitchell suggested that the way forward will include regular updates of
the user requirements, identification of gaps, and the recommendations for action.

4.2.9 Task Group members noted that some key users had not been consulted, and
dressed that a more comprehensve approach would be required as the planning proceeds.
The Chairman agreed that GCOS user requirements would involve not only the Smith study,
but the work of the other GCOS panels which is still underway. However, he urged the
Task Group to proceed with its work in devel oping a space plan.

S. CONSIDERATION OF THE GCOS SPACE PLAN
5.1 GCOS Space-based  Observation  Concept
51.1 Dr. Croom introduced the draft GCOS Space Plan, and provided an overview

of the document. He invited the Task Group members to provide input for subsequent drafts,
noting in particular that much needs to be supplied regarding requirements and technical
details. He suggested that some of this materid will be specified as a result of the study of
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data requirements being conducted by Smith Sysem Engineering Ltd, the related work of
national agencies, international organizations, other CEQS dffiliates, and other JSTC

subsidiary  bodies.
5.1.2 The members of the Task Group expressed appreciaion to Dr. Croom for his
efforts in providing a comprehensive document to guide the work of the group. Members
provided many specific comments on the GCOS Space Plan which will be helpful in the
revison of the document. Some paticular points to be addressed in the revison include
detaled discusson of primary saelite data applications
indicating the relaionship to other research activities (eg., WCRP, IGBP);

showing the links to operational programmes (e.g., WMO/CBS Working
Group on Saellites);

including the more active involvement of developing countries.
5.1.3 The members agreed that the subsequent process of developing the plan will
be evolutionary. They proposed this process be the responsibility of an ongoing Space-based
Observation Panel which should be established by the JSTC to continue the development and
refinement of the plan (See section 7).

5.2 Review and Discusson of the GCOS Space Plan

5.2.1 The Chairman next focused atention on the detaled development of the plan
and suggested a sequence of steps for the Task Group: (1) sdlect the necessary observations
that will mest GCOS requirements, especidly those for the Initid Operationd System (10S);
(2) devdlop a mission based gpproach to relate specific plans to GCOS requirements, (3)
identify gaps and shortfals of the plans of the agencies providing space-based data in meeting
these requirements, and (4) develop proposals to rectify the gaps and shortfals.

5.2.2 Following this strategy, the Task Group considered the observing system
requirements for the IOS which consists of currently operationa system components, those
necessary enhancements which are- proven and could be implemented using current
technology, and a comprehensve daa system.

5.2.3 To proceed, the Task Group reconsidered the purposes for which the
obsarvations should be taken, and identified five specific ones:

() the detection of climaie change, including anthropogenic influence;
(ii) the prediction of seasond-to-interannua  variability;
(i) the determination of climate forcing and response functions,

(iv)  the vdidaion of modds (and ther initidization if gppropriae);



(v)  the monitoring of climate, including regiond climate anomalies.

It was noted that some observaions will likey saify severd of these purposes, while for
others, dedicated observations may be required. However, it was agreed tha these specific
purposes be used to assess and prioritize the obsarvations needed. The Chairman proposed
that a small working group on requirements be identified to condder this task.

5.2.4 The Task Group next considered the concept of a“GCOS Mission”. The
group agreed that arelatively small number of such GCOS Missions could be defined to
address the purposes above, and could aso be used to assess the specific missons underway
or being considered by the agencies. The Chairman proposed thisissue be addressed by a
sndl working group on misson definition.

5.3 GCOS Space-hased  Data  Reguirements

5.3.1 The Task Group recognized the work aready done in developing requirements
for space-based data, especidly for amospheric observations. At its meeting the preceding
week, the AOP agreed that for many climate purposes, the measurements being made for
Numerical Wesather Prediction (NWP) provided a fundamental data base, and that current
accuracies and sampling, while not optima, are adequate for the present. However, the AOP
did identify additional parameters, particularly for boundary conditions, radiation, and
amospheric condtituents which are not adequately being observed to meet GCOS objectives.
Thus, the Task Group recommended that the working group on requirements consider the
degree to which additiona and more specific condtraints may be placed on the meteorologica
parameters.

53.2 Apart from the efforts of research programmes (e.g., WCRP, IGBP, etc.)
Space-based data requirements for ocean and terrestria/ecosystem parameters are not  well
established yet. In this area, both the OOSDP and the GCOS/GTOS Terredtrid Observation
Pand ae providing helpful guidance. But, despite the limited input on specific requirements
available at this stage, the working group on requirements was nevertheless urged to make
an initid atempt to identify requirements and to suggest future steps to add additiond detal.

54 Space Agency Programmes in Support of GCOS

54.1 The Task Group recognized that there were many missions, satellites, and
instruments of relevance to GCOS aready underway or in advanced planning stages. Mr.
Matsuura presented a background document which compiled and described the various
missions/instruments  being developed or consdered for development by the space agencies.
Such information is essential for the development of the plan. It was agreed that agency
plans should be reviewed and included on the agenda of the working group on mission
definition.

5.5 CEOS Relationshin

55.1 The Task Group appreciated that GCOS is an dfilide member of CEQCS. It
further recognized that CEOS could be a primary avenue for GCOS to provide advice to the
space agencies to develop programs which respond to the needs of GCOS and related climate
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requirements. The Task Group aso recognized that the other affilistes should work closely
with GCOS to asss in developing a comprehensve earth observing system to meet societal
needs such as climate change.

6. DEVELOPMENT OF THE GCOS SPACE PLAN DOCUMENTATION
6.1 Working Groups
6.1.1 The Chairman proposed that the Task Group divide into the two working

groups identified above to consider: (1) developing and updating the GCOS user
requirements, and (2) defining the space missonsingruments relevant to GCOS, including
areview of current space agency plans.

6.1.2 Thefirst working group was tasked to consider the parameters required for
the various purposes noted in section 523, to establish priorities, and to address necessary
coverage, tempora sampling, and accuracy. The working group first consulted the avallable
documentation concerning user requirements.  While the group could agree on the
fundamental parameters to be included, it faced immediate difficulties in specifying necessary
details concerning the observations. The working group noted that respondents to the user
requirement study often specified their needs in terms of products (which are often based on
analyses of anumber of satellite fields or involve model interpretations) rather than data.
Thus, specification of actua data accuracy or sampling details depends on the product
requirements which, in turn, depend on the applications for which the product is to be used.

6.1.3 The working group nevertheless developed a series of matrices which
displayed, for each parameter, the purposes for which the parameter might be used, and the
coverage, temporal sampling and accuracy likely to be required. For nearly all the
parameters, the working group recognized the need for continuity and consistency of
measurements (same instrument suite or  compatibility between generations of instruments)
as well as careful calibration and validation. Members of this working group agreed to
continue working on this assignment after the conclusion of the Task Group meeting to
provide further input to the GCOS Space Plan.

6.1.4 The second working group considered the definition of space instruments
relevant to GCOS in the context of GCOS missions. The group recommended that seven
such missions be conddered. The missons would address. (1) globa radiative properties,
(2) ocean characterigtics; (3) ocean-air boundaries, (4) atmospheric dynamics; (5)
atmospheric  compogition; (6) land-ar boundaries; and (7) biosphere climate response. The
mission concept permitted the working group to assign all the ongoing operational and
proposed mission/instruments to a particular component. A schematic diagram was
developed by the working group (See Annex 1V).

6.1.5 The working group aso reviewed current and planned space programmes, and
identified mission/instruments which met or approached GCOS user requirements. In
addition, it identified several instruments which are not currently planned.  Their
recommendations include: (1) aconica scan radar for wave height and wave spectra; (2)
aradar altimeter for ocean wind speed; (3) a low frequency radar for ice topography; and
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(4) the continuation of the radar mission for precipitation. Regarding amospheric  chemidtry,
the group recommended further consideration be given to the sdlection of condtituents to be
observed.

6.1.6 The group noted that candidate space instruments for GCOS missions must be

evaluated in light of issues such as data continuity and data consistency, since these are
priority concerns for GCOS.

6.2 Documentation of the GCOS Space Pan

6.2.1 Based on the plenary discussions and the results of the two working group
sessions, a drategy for refining the GCOS Space Plan was developed. Comments and inputs
would be reflected in a subsequent draft document to be circulated to the attendees. After
their review, the final verson would be provided to the JSTC in September for their gpprova
and then would be prepared for the CEOS plenary meeting later that month.

6.2.2 While this process of preparation is underway, a synopsis of the GCOS Space
Plan has been included in Annex V.

1. SPECIFIC PROPOSALS FOR FUTURE WORK

7.1 The Task Group agreed that a standing Space-based Observation Pand should
be established by the JSTC to continue the work begun by the Task Group.  The group
reviewed the terms of reference, and made a few suggestions which will be included in the
Chairman's report to the JSTC. In particular, they urged that developing countries become
more involved in future activities and that additional experts and consultants be invited to
dtend future meetings and actively participate in developing the plan.

7.2 The Task Group urged that meetings be scheduled more frequently until the
initial plan has been completed. After that stage, |ess frequent meetings to maintain the
currency of the plan would be appropriate.

7.3 The group urged that dedicated people be identified to work on the plan.
While background documents may be prepared from pand and task group meetings, it was
clear that additional resources must be found and used to expeditiously devel op thespace-
based component of GCOS.

7.4 Noting the emphasis from the user community on products, the Task Group
recommended that a suite of essentiad products should be drawn up based on input from both
developed and developing countries.  Similarly, the Task Group recognized that additional
inputs are needed to complete the set of user requirement matrices. Several members
volunteered to continue this as an intersessond activity.

7.5 The Chairman proposed that the concept of GCOS Missions be devel oped
further by relating them to the purposes for which the observations are required and the
missonginstruments of the agencies. Using such a construct, the gaps that are uncovered



should be identified to appropriate agencies for action. Severd members agreed to continue
this  ativity.

7.6 The report of the Task Group and the Charman will be tabled a JSTC-V.
8. CLOSURE OF THE MEETING
8.1 The Charman thanked the participants for ther contributions to the Task

Group and closed the meeting a noon on Friday, 6 May 1994.
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Annex 11
Terms of Reference for the

Space-based Observation Task Group

Recognizing the need for a comprehensive approach to the various space-based
observational activities for the Global Climate Observing System, the JSTC hereby
establishes an ad hoc Space-based Observation Task Group. The Task Group has the
following terms of reference.

Terms of Reference:

Based on guidance in the Draft Plan for GCOS, the ad hoc Space-based Task Group
will be edablished for a period of nine months with the objectives to:

0

Develop a plan for the space-based observation components of GCOS,
condgdering the GCOS requirements, inputs from the science panels, and the
needs of the GCOS user community;

Develop, define, integrate, interpret, and promote the space-based
observational requirements of the user communities carrying out climate
dudies and providing related advice and services,

Recommend how these requirements may be met, including, when possble,
proposed reponshbility for implementation and  funding;

Define and propose to the JSTC the ongoing responghilities of a Space-based
Observation Panel to exploit space systems in meeting the objectives of
G C O S

In order to accomplish this the Task Group will:

)

maintain close contact with the user community, collaborators, and potentid
suppliers, -to encourage innovation and achieve the closest poss1ble match
between user requirements and technica solutions,

prepare and maintain  documents  that:

(a)  describe the prioritized capabilities required of the space agencies and
ther sustaining industries and research activities,

(b)  reassure the user community that their needs are being properly
recognized,

© advise and assist developing countries in exploiting the data and
services which will  result from space-based observations,
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i)  generate a GCOS Space Plan which will define the activities necessary to:

(@  edadlish an Initid Operational Sysem for cimae, comprisng the
space and associated ground segments, and including validation
activities and integration with in situ data sources;

() identify the enhancements to present components of the operationd
sysem that are required to satisfy the needs of the user community;

(c)  secure an operaiona observing system, designed to meet those needs,

which will overlgp with and follow-on from the end of the currently
planned space missons, extending to about 2030.

Chairman:  Dr. Peter Ryder, UK
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Schematic Diagram of the GCOS Missions
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Summary of the GCOS Space Plan

Introduction

1. The GCOS Space Plan is intended to identify and prioritize the reguirements
for spaced based observations to meet the principa applicaions driving GCOS, namely:

0 Detection of climate change, especidly anthropogenic effects and regiond
dimae anomdies

0 Determination of climate forcing and response functions (i.e, due to solar
radiation variations, aerosol loading eic)
0 Prediction of seasond, annua and interannual vaigbility
0 Validation of models (including initialisation as appropriate)
0 Monitoring of climate, including maintenance of records.
2. The Space Plan will be devel oped to meet the requirements posed by these

applications by considering the implications of these requirements on satellite observing
systems.  The Space Plan should provide alink between the GCOS requirements and the
capabilities of the current and future missions of space based data providers. These
providers include nationd and internationad space agencies and the operaiors of operationa
meteorologicd and earth resources sadlites.  The result should be an assessment of the

extent to which those plans meet GCOS needs, and specific recommendations to the providers
when the plans are insufficient.

3. For the Initial Operational System (I0S) up to about the year 2005, the plan
ams to identify where requirements are being completely or patidly met and where smal
adjutments to programmes, payloads, individud indruments or data processng might fill
identified gaps. The consideration of those gaps not capable of being filled by minor
adjustments to the IOS leads to suggestions for new observing systems for the later post-lOS
system.

4, The GCOS Space Plan will be an evolving document, updated as necessary to
include the requirements for global climate observations to address both the needs’ for the
current  gpplications and possble future applications as they emerge. The Plan will also be
updated as necessary to incorporate new information from the providers of space based data
identified above on their current and future planned space programmes which may be
potentid  contributions to  GCOS.
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5. This firs draft of the GCOS Space Plan brings together information available
to the members of the first Task Group on the data/products requirements of users involved
in the principa applications driving GCOS, and the current knowledge of existing and firmly
planned space missions. The results of ongoing studies of requirements for ocean and
terrestrial applications and the final results of the NASDA - GCOS studies will be
incorporated as they become avalable

6. It is anticipated that the JSTC will wish to solicit input widely from involved
nationd and internationa agencies and scientific experts in the essentid process of vaidating
and continudly updating the GCOS Space Plan. Only in this way will the programmes help
the agencies providing data to meet the needs for climate applications for long term climate
obsarvations from space more  effectively.

Work  Accomplished

7. To assig in determlnlng which exising and planned space programmes will
contribute to meeting GCOS requirements, the Space-based Observation Task Group
categorised the observetiona requirements into seven “GCOS Missons’ chosen to reflect
scientific needs. They are:

Clobd Radigive Properties

Ocean Characteridtics
Ocean-Atmosphere Boundary
Atmospheric  Thermodynamics
Atmospheric  Composition &  Chemistry
Land-Atmosphere Boundary

Land Biogpheric Climatic Response

NSO HE WM

Not dl the scientific requirements for these missons have been adequately stated to date.
Further, most can be expected to change as further knowledge and insight is obtained.

8. For each of these missions, the known avalable and planned space observing
instruments were analyzed to identify the extent to which they were able to saisfy generd
requirements.  These included: (1) identifying those parameters for which useful
measurements could be made, (2) identifying the avalability of operationd platforms, and
() assessing the potential for continuity. This process needs to be extended to assess the
enhanced usefulness of particular combinations of instruments which may be synergigtic.. In
addition, the quantitative relations between data/products requirements and instrumental
performances need much more detailed invedtigation.

9. However, even at this preliminary stage some |mportant actions may be
recommended to adjust existing and planned space observing systems in ways which would
greatly enhance the utility of the data and products for the principa GCOS applications.
These recommendations should be consdered by both the data providers and data users to
determine what may be accomplished during the period of the Initid Operationd System up
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to about 2005. An excerpt of the Task Group recommendations, and a suggested work plan
to implement them, is provided in the next section.

Recommendations for the Initial Operational System (I0S)

10. It is clear that the GCOS Initid Operationd Sysem (IOS) mugt rdy dmost entirdy

on the exiging planned programmes of the mgor providers of space-based data Thereview
of these programmes undertaken in the production of thisinitial draft GCOS Space Plan

shows that major contributions to all areas of GCOS data requirements are already being

made. The operational meteorology satellites, in particular, underpin and provide critical

atmospheric, ocean and land observations. Other environmental and  applications  satellite
programmes will also provide valuable contributionsif they can be maintained to provide
long term continuity and observationa consistency.

11.  The principd recommendations for activities for the IOS are:

@  Vey high priority must be given to the maintenance of coverage by polar and
geostationary operationd meteorological saellites to continue and enhance the
exising record of the amosphere and surface;

(b)  Those aspects of the environmentd satellite programmes of CEOS members,
which potentially provide additional contributions to the 10S, need to be
continued to provide consstent 10 to 15 year data sets a a minimum;

©) In nearly all areas, data processing efforts need to be increased to produce
high level products for the principd GCOS applications. This will encourage
the wider use of saelite data products and enhance their potentid in climate
studies,

d) Comprehensive archiving of GCOS related satellite data is required at the
highet fully reversble level to alow reprocessing when improved cdlibration
information  becomes  available;

© To provide the best possble absolute cdlibration for long term consistency,
indruments should be well cdibrated in specialised calibretion facilities before
launch, intercompared in space- both with other similar instruments on the
same satellite or other satellites, and by overlapping series of observations
caefully vdidated againgt in-Stu measurements ether in Specid campagns
or routiney;

® Since the future programmes of many agencies are subject to change,
sometimes a short notice, it is essentid that the implications of such changes
for the GCOS I0S are expeditiously investigated as unexpected gaps or
inconsstencies may otherwise occur in important parameter records,
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(g) The technical and cost implications of providing the additional features
required to complete the 108 should be given urgent consideration by the
pace-data providing agencies and the various nationd and internationad bodies
who fund climate research and monitoring.

12. It is important that scientists and applications specialists from devel oping
countries are able to play afull part in GCOS both by providing essential observations for
GCOS from their climatologically important areas and in developing their capability to
provide regiond advisory services dedling with both seasond and interannua forecasting and

long term climate change.

13. More detailed recommendations with respect to individua space programmes,
missions, spacecraft payloads and indruments will need to be refined in cooperaion with the
agencies involved when the implications of the users requirements for the detailed
performance  specification of indruments individualy or in combination have been sudied

in more depth.



