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REPORT OF THE FOURTEENTH SESSION OF GCOS SC

1. OPENING OF THE SESSION
The Fourteenth Session of the WMO-IOC-UNEP-ICSU Global Climate Observing System
(GCOS) Steering Committee (SC) was held at WMO Headquarters in Geneva on 10-12 October
2006. The list of participants is given as Annex I and the Agenda as Annex II. Annex III is the list of
documents for the session. Details from some of the documents are included as additional
Annexes. The participants were welcomed to the session by Professor John Zillman, Chairman of
the GCOS SC and Professor Hong Yan, Deputy Secretary General of WMO. Prof. Zillman, in his
opening remarks, expressed particular appreciation to Professor Paul Mason, his predecessor as
Chairman, for his efforts and leadership over the previous four years, and noted with appreciation
that Prof. Mason had agreed to continue on the Committee for another year of transition. He then
reminded participants of the role of the Committee in reviewing GCOS activities and providing
advice on all aspects of GCOS. The representatives of the GCOS sponsors attending the session
provide an important link with many of the observing systems on which GCOS is built and with
many of the user communities. The Panel Chairs who represent the three main GCOS domains,
the atmosphere, the ocean and land-surface, have a key role in guiding the development of GCOS
on behalf of their respective communities. The Director of the GCOS Secretariat is responsible for
coordinating the work of the Secretariat in support of the actions proposed by the Steering
Committee.
Dr. David Goodrich, Director of the GCOS Secretariat, welcomed participants on behalf of
the Secretariat and expressed his appreciation to Secretariat members and contributors for their
support. After the approval of the agenda, Dr Gilles Sommeria presented the arrangements for the
meeting and Dr Hans Teunissen briefly summarized the status of actions from SC-XIII.
2.REPORT OF THE DIRECTOR, GCOS SECRETARIAT
Dr Goodrich summarized the activities of the GCOS Programme, and especially the GCOS
Secretariat, since SC-XIII in October 2005, and provided an overview of follow up actions (see
report in Annex. IV). Two important issues were then introduced by Dr Goodrich: the preparation,
at the request of UNFCCC, of a progress report in 2009 on the implementation of the GCOS
Implementation Plan (IP), and the need for a major resource mobilisation effort. This progress
report will require extensive consultation with GCOS partners, especially WCRP and IPCC,
building on findings from, and questions raised by, the forthcoming IPCC Fourth Assessment
Report. The Secretariat will need guidance from the Committee on the way to proceed and the
form to be taken by the 2009 progress report.
The resource issue is essential for GCOS, as present sources of funding do not allow the
sustainability of the present level of activities. The recent lapse of funding support from ICSU and
IOC is an additional matter for concern. The Secretariat is reliant on the continuation of present
support by WMO and the US Department of State and is actively pursuing several avenues for
getting new resources, for example through the GCOS Cooperation Mechanism, and through
national support mechanisms. It is seeking advice and support by committee members individually
(at their national level) or collectively on this issue.
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3. REPORT OF THE CHAIRMAN, GCOS STEERING COMMITTEE
The Chairman reported on his activities since succeeding Prof. Mason on 1 January 2006
(cf. report in Annex V). He thanked the members of the Steering Committee, especially Prof.
Mason, the Panels and the Secretariat for the substantial work they had done for GCOS during the
year since the SC-XIII.
3.1

Overall perspective on GCOS

The Chairman briefed the Committee on some perspectives on the concept, organization
and implementation of GCOS that he believed were relevant to the Steering Committee’s
deliberations and its interpretation of its own role. He provided, as a basis for reflection and later
discussion, some schematic interpretations (see Annex V) of:
-

The original basic concept of GCOS;

-

An overall framework for earth-system observation and service provision;

-

GCOS built on the domain-based observing systems;

-

The current intergovernmental responsibilities for the component systems of GCOS;

and

GCOS as a component of the Global Earth Observation System of Systems (GEOSS);

-

The relationship between the international structure of GCOS and the various national
climate-observing institutions on whose programs and systems it must be built.

The Chairman noted that these and the many other perspectives on GCOS that had
influenced the work of the climate observing community over the years underscored both the
challenges and the opportunities the Steering Committee faces in guiding the continuing
development of GCOS and advising its sponsors and participating organizations and those
responsible for implementation of its component systems. He mentioned, in particular, the
challenge that the Steering Committee faces in:
-

Finding the best way to present GCOS to the world to ensure that governments,
organizations and communities see the importance of a fully effective GCOS and become
convinced of the benefits from committing resources to its implementation;

-

Deciding how best to assist those organizations and individuals who are responsible for
its component and contributing systems in fulfilling their own roles in meeting the global
needs for climate observations;

-

Deciding how GCOS should most effectively support such climate service delivery
programs and institutions as WCASP (World Climate Applications and Services Programme),
as well as the Intergovernmental Panel on Climate Change (IPCC), the Framework
Convention on Climate Change (FCCC), and, especially, the World Climate Research
Programme (WCRP);

-

Involving all the individual systems and groups who are willing and able to contribute to
the overall implementation and effectiveness of GCOS, as a coordinated global “System of
Systems”;
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-

Reflecting the international planning and coordination structures downward into
effective implementation/coordination arrangements at the national level in individual
countries;

-

Building a strong sense of ownership of, and commitment to, GCOS implementation at
the intergovernmental level via its sponsors (WMO,IOC, UNEP and ICSU), the UNFCCCCOP, the WMO Technical Commissions, the GCOS Coordinators Network and the GEO
(Group on Earth Observation) amongst others;

-

Using the Steering Committee’s resources of expertise, influence and Secretariat
support to leverage the financial and other capabilities needed for full GCOS implementation;

-

Using the Steering Committee’s own brief annual meeting time most effectively in
providing advice and guidance to all concerned.

The Committee noted the Chairman’s overall perspective on GCOS, and considered
several of the issues raised by the Chairman under subsequent agenda items. It specifically
canvassed the possibility of GCOS functioning as the observational element in the development of
regional climate services, through a chain of collaborations with appropriate elements of WMO and
other sponsors. Such regional climate services could address the adaptation agenda raised by
COP and SBSTA, as well as providing other climate services on decadal, inter-annual, seasonal
and monthly time scales. The data resources readily available to such services include:
-

the 50+ year observational datasets used for reanalyses;
the GCOS datasets available at Asheville and on the web;
the global reanalyses covering 40-50 years;
the IPCC FAR simulations;
operational multi-model multi-season forecasts delivered by centres in
Europe, N. America, Japan, and elsewhere; and
the 40 years of hindcasts of projects such as DEMETER;
as well as the basic climate records held by the National Meteorological Services (NMSs) in the
regions.
Such an initiative would make clear to Parties to the UNFCCC the intimate link between
the availability of sustained observations and the rate of progress on implementation of the
Adaptation Strategy. Funding as ever is an issue.
The SC encouraged the Chairman to explore the scope for GCOS to serve as the
observational element in the development of regional climate services, through a chain of
collaborations with appropriate programmes of WMO and its other sponsors (Action 1).
3.2

Overview of issues needing action by the Steering Committee

The Chairman identified those items that he considered needed special attention at the
session including consideration of the important issues and opportunities opened up by the
conclusion of the program of Regional Workshops and the Addis Ababa Program and
Implementation Program on “Climate for Development in Africa”.
3.3

Relationship with, reporting to, and feedback from, the GCOS Sponsors

The Chairman stressed the importance he attached to the maintenance of close and
effective relations with the Executive Heads and Governing Bodies of the four GCOS sponsoring
organizations.

5

4. GCOS PANEL REPORTS
4.1 Atmospheric Observation Panel for Climate (AOPC):
Dr Adrian Simmons, Chairman of the GCOS/WCRP Atmospheric Observation Panel for
Climate (AOPC), reviewed the main activities of the AOPC since SC-XIII. These included the
Twelfth Session of the Panel, held in Geneva, Switzerland 3-7 April 2006, the last under the
chairmanship of Dr Michael Manton.
AOPC examined the operation of GCOS surface and upper-air networks, recommending a
number of improvements in the quality of observations, reporting practices and data coverage.
Steady improvements were noted for the GSN and GUAN, in spite of less-frequent reporting from
tropical areas and the Southern Hemisphere. Progress on the provision of metadata for historical
observations has, however, been slow. AOPC appreciated the work by Lead Centres, and
welcomed Australia, Iran and Morocco as new regional Lead Centres. Since then Chile and the
British Antarctic survey have joined, and Germany and Mozambique have expressed interest.
AOPC reviewed the “Satellite supplement” report (see below), welcomed the plan for GSICS
(Global Space-based Inter-Calibration System), and considered the state of atmospheric
composition observations. It reviewed the GAW network and expressed concern about the lack of
provision for follow-on satellite missions on tropospheric air quality. It also set up a working group
chaired by Peter Thorne to facilitate establishment of a network of 30-40 reference upper-air
observing sites, including high quality soundings and advanced surface instrumentation. This will
build on existing infrastructure, with the aim of progressively improving instrumentation and
coverage.
AOPC discussed the need for radiative flux measurements and related variables, noting
serious gaps expected in satellite measurement of total solar irradiance over the coming years. It
requested the Secretariat to assist the WCRP Secretariat as appropriate in ensuring the
maintenance of the BSRN archiving centre.
AOPC welcomed the participation from TOPC and established a joint working group on
Land-Surface/Atmosphere issues. It welcomed progress with oceanographic observation, but
expressed concern on the lack of a system for operational funding of these observations, which are
essential for sustained monitoring and prediction of climate.
AOPC welcomed the progress on reanalysis, and requested its incoming Chair to liaise with
WOAP on several issues discussed below as part of WCRP items. The plan for a Third
International Reanalysis Conference was under development at the time of the meeting. The two
previous conferences in the series had been sponsored by WCRP. Consideration should be given
to holding the third conference under the joint banner of WCRP and GCOS.
The decision to reduce the scope of NPOESS came after the AOPC session, raising the
question of how such a committee should react to important events between sessions. The issues
were, however, well covered in the CEOS response to the GCOS IP (and its satellite requirements
supplement) discussed below.
In discussion, the SC expressed appreciation for the important roles being carried out by
the Regional Lead Centres (Australia, Iran, Japan, Morocco and US). It welcomed Chile and the
UK (for Antarctica) as new centres and encouraged establishment of the two new centres being
invited to join, Mozambique for southern Africa and Germany for Europe. The SC recognized the
importance of recovery of historical data as an essential complement to the acquisition of current
measurements from the GSN and GUAN. Optimal application of these data requires access to the
metadata needed for homogenization and quality control of data records. The SC shared the
concerns expressed by AOPC on the continuity of some ECV satellite observations, as
documented in the “Satellite Supplement” to the GCOS IP and discussed in the CEOS response to

6

the IP. It also noted AOPC’s concern about the lack of provision for follow-on satellite missions on
chemically reactive gases important for tropospheric air quality.
The SC expressed concern at the limited response to requests from the Lead
Centres for supply of metadata for GUAN stations and urged the continuation of efforts to
acquire these data (Action 2).
The SC welcomed the work towards establishing a reference network of high quality
observing sites, including surface and upper-air measurements, a high-priority requirement
identified in the GCOS IP. It noted that the establishment of a reference network would
require the endorsement of the relevant WMO constituent bodies and it stressed that the
existence of such a network would in no way diminish the requirement for the existing
upper-air networks, both the GUAN and the full WWW/GOS network. Indeed, the reference
network would provide measurements to a standard that would enhance the applicability
for climate purposes of data from the more comprehensive networks. The SC endorsed the
establishment of the proposed reference network (Action 3).
The SC requested the Secretariat to take appropriate actions, jointly with WCRP, to
ensure continuation of the archive of BSRN data (Action 4).
The SC endorsed GCOS co-sponsorship of the Third International Reanalysis
Conference (Action 5).
4.2 Ocean Observation Panel for Climate (OOPC):
Dr Ed Harrison, Chairman of the GCOS/GOOS/WCRP Ocean Observations Panel for
Climate (OOPC), described the state of development of the observation system, which covers the
Essential Climate Variables (ECVs) in the ocean and at its interface with the atmosphere. The
OOPC is advocating, and its sponsors have endorsed, the implementation of a composite system
of satellite and in situ observations collected by operational and research groups, to be
synthesized into information products. The recommended observations are feasible for global
implementation with current technologies, and are of high impact, contributing to the multiple
objectives of the ocean observing system. The composite strategy makes the best use of existing
observing efforts and organizational structures. It depends heavily on funding, personnel and
observing and data system infrastructure from the ocean research community.
In May 2006, the OOPC web site (ioc.unesco.org/oopc/) introduced a new section, "The
State of the Ocean Climate," which presents a collection of frequently updated simple indices or
indicators of the climate system relevant to ocean climate. The indices are calculated using
observational analyses from operational and research centres, and are updated weekly or monthly
depending upon the analysis update frequency. In addition to the value of each index, the overview
page provides background information needed to provide perspective on the magnitude of each
index. It also gives a graphical quick-look perspective on how anomalous each index value is and
how each index has been changing recently. It is planned to include additional indices as they are
nominated by the ocean research community. Comments from the GCOS SC on the usefulness of
this site were invited.
The OOPC has a strong partnership with CLIVAR and its ocean basin panels in the
development of requirements for the initial ocean observing system. CLIVAR scientists and
resources are also critical to implementation of the observing system and generation of its
information products. A first generation of ocean reanalysis products has been created recently
and CLIVAR and GODAE have sponsored a workshop on ocean reanalysis metrics for evaluation
of the reanalyses. OOPC has continued to work closely with the WMO/IOC JCOMM on
coordination of efforts to achieve the goals of the ocean domain as set out in the GCOS IP. OOPC
has increased liaison efforts with the ocean ecosystem and biogeochemical community and will
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participate in future IMBER (Integrated Marine Biochemistry and Ecosystem Research) SC
activities.
The Sea Ice subgroup of the joint OOPC/AOPC SST/Sea Ice Working Group (SIWG) has
been organized under the leadership of Dr. Soren Anderson and met during 2006 to agree its work
plan. Among other tasks it will establish a data server with different sea ice concentration products
and will undertake to compare these products and to understand the sources of the differences.
Some preliminary results were presented to illustrate the importance of success of the SIWG.
The Argo profiling float array is on track to reach its target of 3000 reporting floats
distributed globally in 2007. Expansion of the tropical mooring array continues. Real time
reporting of tide gauge observations is expanding rapidly thanks to participation in the international
tsunami warning system and the GCOS subset of the GLOSS Core Network may be fully reporting
in real time by the end of 2007. The Ocean Sites reference mooring program agreed a data
management strategy, and coordination of its future implementation is planned to further include
deployment of open ocean tsunameter buoys for the tsunami warning system. Cooperation
between the global ocean climate system and the international hazard warning system will be
expanded as feasible. A pilot project for real time transmission of ocean temperature metadata as
well as the temperature observations has been agreed within the JCOMM, and will make use of
the WMO Information System’s BUFFR format, with China providing support for the metadata
centre functions. It is hoped that this pilot project will provide an example for similar evolution in
the ocean data system for other variables.
The in situ ocean system is implemented as a collection of subsystems at present. A
recent gathering of leadership of the several observing subsystems was held to explore how to
improve awareness of deployment opportunities across subsystems and to identify other needs for
observing program support. The JCOMMOPS effort was agreed to have been very useful but is
not adequate to meet the range of needs identified, one of which is development of an integrated
plan to provide ship access sufficient to sustain the global arrays of Argo, surface drifting buoys,
tropical moorings and Ocean Sites reference moorings.
The OOPC noted the publication of the IMBER Science Plan and Implementation Strategy,
of the GCOS-IP satellite supplement (GCOS-107), which includes recommendations for ocean
satellite continuity, of the CEOS response to the GCOS IP and of the IGOS-P Coastal Theme
report as important references for future GCOS planning and coordination. It noted also that the
IGOS-P Ocean Theme report has been reviewed, is in revision (which includes the GCOS-IP
recommendations) and should be reissued by the end of 2006.
Some recent research results on ocean variability were presented. As observations from
the ocean observing system increase and enhance the historical analyses that can be carried out,
it becomes ever more clear that oceanic variability on inter-annual and decadal time scales is
ubiquitous and present in every ECV. The spatial structures of this variability are not yet well
defined, but appear to be complex even on the scale of ocean basins. This produces a challenging
context for identification of multi-decadal trends, particularly over periods as short as that of the
satellite record. The need to expand the GCOS IP recommendations for full water-column
observations is becoming clear, and development of a strategy for observation of ocean transports
remains a priority. Knowledge of ocean variability is expected to increase greatly over the coming
decade if the observing system is fully implemented and is sustained.
GODAE continues to progress in its consolidation phase. It will sponsor a symposium on
ocean data assimilation and prediction in Asia-Oceania, focused on observing systems,
representation of data and model errors, coastal and regional applications, and marine ecosystems.
Planning for the conclusion of the GODAE pilot project continues. Several national operational
oceanography programs have been established. A strategy for international coordination of ocean
data assimilation and ocean forecasting, post-GODAE, will be developed.
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Among projects that are in discussion by the OOPC are a workshop on ocean observing
sensors, including chemical and biological ocean sensors and the metadata that are needed to
ensure optimal interpretation of their observations; an evaluation of historical reconstructed
temperature datasets and a larger meeting to review progress since OceanObs1999, identify
opportunities and generate enthusiasm for another decade of intensive ocean observations.
The overarching challenge facing the ocean observing system is to reach global coverage
with each of the integrated system elements and to sustain the system thus accomplished. The
extreme dependence upon the ocean research community was noted again. Because exciting
new understanding of oceanic variability is emerging from the system and because of ocean
research community enthusiasm to continue to implement the system and to develop information
from the observations, the present arrangements could continue for some time so long as national
and regional ocean research sponsors continue to support the in situ system. Ocean satellite
continuity is a substantial issue, as noted in detail in GCOS-107.
The coming year for OOPC will involve continuation of all activities identified above.
Additional effort is planned toward development and/or evolution of observing system
recommendations for global observations of non-physical and ecosystem variables, oceanic
transports, Arctic and Antarctic ocean observations and ocean climate metrics. Liaison efforts will
be expanded, as feasible, with IMBER and other programs involved in non-physical observations
and processes, with JCOMM and its Program Areas and with the ocean satellite planning groups.
In discussion, the SC commended the progress attained by the global ocean observing
community in implementing the required global ocean observing system. Recognizing the
importance of attaining and sustaining global coverage for the ocean observing system, it
encouraged OOPC to pursue all opportunities with the ocean community to provide the needed
level of support for the ocean observing subsystems. It recognized that this will entail detailed
monitoring of the day-to-day data flow from sensors around the globe, identifying where gaps in
coverage have appeared or are likely to appear, and taking action to maintain the required
coverage and data density.
The SC commended the development of the OOPC ‘State of Ocean Climate’ index web
site and encouraged continuing work with the WCRP and other components of WCP to
develop and display ocean subsurface indices that are of general interest (Action 6).
The SC, recognizing the important contribution made to the development of the global
ocean observing system by the OceanObs1999 conference, requested that OOPC
investigate the possibility of organizing a successor conference in 2009, with WCRP as a
full co-sponsor as in 1999. It suggested also that discussions be undertaken with relevant
IGBP and other ecosystem programmes concerning co-sponsorship (Action 7).
The SC, recognizing that the present ocean system activities depend heavily on short
term research support, requested the Chairman and Secretariat to foster discussion at the
highest accessible intergovernmental and governmental levels regarding the need for
mechanisms (including ‘agents of implementation’) to sustain global ocean observations,
analyses and reanalyses (Action 8).
4.3 Terrestrial Observation Panel for Climate (TOPC):
Dr Alan Belward, outgoing Chairman of TOPC, presented a review of activities of the
Terrestrial Observation Panel for Climate (TOPC), including highlights from the TOPC session held
at JRC Ispra on 28-29 March 2006.
TOPC provided input and review throughout the preparation of the supplement to the GCOS
IP detailing Systematic Observation Requirements for Satellite-based Products for Climate. TOPC
will continue to pursue the development of satellite-based products and will pay particular attention
9

to the development of appropriate validation protocols related to these products. The Panel is also
contributing to the preparation of the GTOS report on development of standards for ECVs in the
terrestrial domain.
The GTOS Steering Committee confirmed that TOPC should remain focused on climate
issues and concentrate on implementing the GCOS IP. TOPC should also highlight non-climate
use of terrestrial ECVs and support GTOS in its work in this domain, e.g. concerning GTOS
support to the Convention to Combat Desertification and Convention on Biological Diversity.
The Panel recognized that the emerging ECV “global soil moisture” deserves increased
attention, and also recommended specific attention to the variables “ground water” and “surface
temperature”. It welcomed the links established with AOPC, and recommended more formal links
with other GTOS panels’ TCO and GOFC-GOLD to avoid duplication of effort. It also
recommended tighter links with WCRP and nomination of surface parameterization specialists to
reinforce their strength in modelling techniques for climate. Links with GEWEX activities are
especially pertinent. Dr. Belward suggested that the joint sponsorship of TOPC by WCRP would be
a significant legacy for his successor. However, responsibilities of sponsors and commitments on
the “sponsored” TOPC need to be resolved through discussion with the GCOS / WCRP
secretariats and the incoming Panel Chair.
Dr Belward indicated TOPC’s interest in IPY (International Polar Year) activities and in
the reinforcement of long-term observation commitments as a follow up to IPY, in particular within
GTN-P (Permafrost) and GTN-G (Glaciers). Under the aegis of IPY additional measurements will
be made at GTN-P and GTN-G sites, but these are only guaranteed for the lifetime of the IPY. The
GCOS Secretariat was asked to emphasise the advantages in continuing these observations after
the IPY, possibly in the context of the GCOS progress reports to COP.
Dr Belward noted the successful international workshop on Global Vegetation Monitoring
sponsored by the CEOS Working Group on Calibration and Validation, which, among other things,
recommended the evolution of the AERONET network into a more “operational” mode, and the
commitments of the CEOS’ WGCV to establishing internationally agreed protocols for validation of
key terrestrial ECVs including albedo, fAPAR and land cover. He also noted the importance of
improving standards for data quality and exchange, through further development of the
consultative mechanism established by the Interagency Coordination and Planning Committee for
GEO/GEOSS.
Two areas were identified where TOPC could complement other Panels’ expertise, the
observation of precipitation and ice sheets. TOPC was asked to consider the
status/improvements/reporting for these two variables, in coordination with the other panels. The
Greenland ice sheet is of particular importance especially as discharge from the ice sheet, unlike
discharge from the Russian rivers, is not currently considered in the regional/global models.
In the discussion, it appeared that links with the WCRP CEOP programme could serve
some TOPC requirements for water cycle related variables. TOPC should also consider ways of
integrating/representing the observations held in the CEOP data set as part of the terrestrial
climate datasets.
The SC requested the Secretariat to coordinate with the GTOS and WCRP Secretariats
to arrange formalisation of GCOS-GTOS-WCRP co-sponsorship of TOPC (Action 9).
The SC requested that TOPC establish contacts with WCRP/CEOP in order to pursue
better coordination of relevant surface measurements. It furthermore requested that the
Secretariat invite a CEOP presentation at next SC meeting (Action 10).
The SC requested that TOPC continue working with the CEOS WGCV to further
develop protocols for product validation (Action 11).
10

The SC requested that TOPC review, in coordination with the other Panels, the status
of and improvements needed on, the observation of surface precipitation over land
associated with surface processes and the observation of ice sheets (Action 12).

5. REVIEW OF PERFORMANCE OF GCOS COMPONENT OBSERVING SYSTEMS IN
MEETING NEEDS FOR CLIMATE INFORMATION
5.1 WWW Global Observing System (GOS) Implementation
Dr. Jack Hayes, Director of World Weather Watch (WWW), presented an overview of the
present status of the WMO WWW Global Observing System (GOS), and provided some
information on the Plan for a redesign of the system, following a 2003 resolution of WMO Congress.
The main long-term objectives of the GOS are:
-

to optimize global systems to observe atmosphere and ocean surface efficiently, and effectively
meet weather, water and climate requirements;
to provide for necessary standardization and interoperability of observing techniques to meet
user requirements in quality, resolution and stability.

One important challenge for GOS is to meet climate requirements, following GCOS
guidelines. However GOS needs additional resources to meet GCOS requirements, and it is
important to define adequate mechanisms to achieve this. One key issue is to encourage or enable
National Meteorological and Hydrological Services (NMHSs) to have more clearly a mandate for
climate observation. The SC discussed the concept of creating a WMO/GCOS trust fund focused
on assisting NMHSs in fostering the planning, funding and implementation of those improvements
to the WWW Basic Systems required by the climate community.
The SC requested the Chairman to foster, through all available channels, stronger
support by NMHSs for improvements in operations of the World Weather Watch Basic
Systems to meet critical climate data requirements. Furthermore, it called for stronger
collaboration between the weather and climate communities both within and beyond
NMHSs in the planning, funding and implementation of these improvements (Action 13).
5.2 Global Atmospheric Watch (GAW):
Dr Leonard Barrie, Director of WMO/AREP, provided an overview of the GAW missions and
programme, coordinated by the Environment Division of AREP. The GAW mission is threefold:
-

systematic monitoring of chemical composition of the atmosphere;
analysis and assessment in support of international conventions; and
development of Air Pollution and Climate predictive capability.

Climate (including climate change and climate prediction) is one of the five main motivations of
GAW. The development of standards and quality of data are prerequisites to meet its objectives.
The GAW CO2 and CH4 Monitoring Network has already been declared a GCOS network.
Serious gaps remain in this network, for example in Asia. A proposal also to have the ozone
network affiliated to GCOS will be made next year. WMO publishes a Greenhouse Gas Bulletin
and bulletins for Arctic and Antarctic ozone.
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The monitoring of aerosols is also in the remit of GAW, and one of the priorities is to
improve coordination and coverage of observations in order to achieve a global data set usable for
climate studies.
The SC expressed its appreciation to all those involved in GAW implementation for
its progresses in the monitoring of ECVs related to atmospheric chemistry and aerosols
and recommended the continuation of efforts to formally recognize GAW networks in GCOS,
particularly ozone (Action 14).
5.3 Global Ocean Observing System (GOOS):
Dr. Keith Alverson, Director of theGOOS Secretariat, presented the main missions of
GOOS, including “monitor and better understand climate”, “improve weather and climate
prediction”, and “provide ocean forecasts”.
GOOS comprises an open ocean component, for which OOPC is the main advisory body,
shared between JCOMM, WCRP, GCOS and GOOS, and a coastal component advised by the
GOOS Scientific Committee (this component could also benefit from GCOS advice, although it is
presently not the case). Future GOOS challenges include:
-

the development of sustained operational national ocean observing commitments;
the facilitation of transition of proven satellite and in-situ pilot elements of GOOS to operational
status;
the development of “ocean services”;
the positioning of GOOS within broader Earth observing efforts, such as GEOSS and IGOS, for
mutual benefit;
ensuring proper observation and benchmark feed into UNFCCC, OOPC and GCOS; and
contributing to fill the gaps in GOOS.

As a supplement to the GOOS presentation, Dr Ola Johannessen provided an update on
ice-sheet observations, including specifically Greenland, and presented the Arctic GOOS
programme. He commented on the value of recent studies on the inter-annual variability and
melting of the Greenland ice-sheet, with the potential impact on sea level and climate scenarios.
.
5.4 Global Terrestrial Observing System (GTOS):
Dr Reuben Sessa, GTOS Programme Officer, presented the objectives of GTOS and its
activities that relate to GCOS, including examples taken from the 2004-2005 biennial report.
Climate change is one of the five priorities of GTOS. GTOS participates in a number of action
items from the GCOS IP, for example:
-

Development of an intergovernmental mechanism for terrestrial observations;
Archiving and dissemination of information on water resources;
Development of international standards for land-cover description;
Development of components of an in situ reference network;
Establishment of global land cover maps.

Issues raised include the endorsement by GCOS of the FLUXNET System, designed to
measure surface fluxes of carbon, water and energy at approximately 300 tower sites, and the
development and validation of new techniques for CO2 measurements from satellite based
sensors.
Other important activities related to GCOS objectives are the development of the IGOS
Land theme report, to be finalized in May 2007, a major participation in the EU funded
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CARBOAFRICA project, and the involvement of GTOS in support to the UN Convention on
Biodiversity.
The SC expressed its appreciation to the GTOS Steering Committee and Secretariat
on overall progress with GTOS and encouraged the GTOS SC to strengthen its focus on
activities that will support its climate component (Action 15).
5.5 Hydrological Observing Systems
Dr Avinash Tyagi, Director of the WMO Hydrology and Water Resources Department
(HWR), presented the various projects and activities of HWR related to climate issues. The World
Hydrologic Cycle Observation System (WHYCOS) is a WMO programme for understanding and
monitoring the Global Hydrological Cycle, with the aim of collecting and sharing data in real or near
real time. The Global Runoff Data Centre collects more specifically runoff data at the international
level. The Global Terrestrial Network for Hydrology (GTN-H), jointly coordinated by HWR and
GCOS, aims at providing access to global hydrological data for climate uses. Dr Tyagi also
mentioned the Integrated Global Water Cycle Observation theme of IGOS-P; this provides a
framework for guiding decisions on priorities and strategies regarding water cycle observations,
and promotes processing, archiving and distribution of water cycle data products.
The exchange of hydrological data and products remains a major issue hindering promotion
of GCOS objectives in hydrology. Sharing of water-resource-related data is often restricted by
economic and political considerations and there is little appreciation among water resource
managers about why water cycle data are needed for research, and which benefits the water
authorities would gain from research or climate studies and forecasts. The usefulness of climate
change predictions for the water cycle still needs to be demonstrated. There is also usually a
separation of water and climate authorities at national levels, and little sharing of water-related
information among various authorities. Therefore there is a need to encourage dialogue and
mutual understanding between the relevant communities.
The SC recommended maintaining and reinforcing the coordination between HWR,
GCOS and other relevant partners in promoting global access to and exchange of
hydrological data and derived products, building on the GTN-H initiative and WMO
Resolution 25. These efforts should be pursued in the context of IGWCO and GEOSS, and
make best use of WHYCOS programme components (Action 16).
6 USER PERSPECTIVES ON GCOS
6.1 World Climate Programme:
Dr. Buruhani Nyenzi, Director of the World Climate Programme (WCP), recalled the
mandate of WCP and provided his views on what WCP can offer to GCOS, namely to provide the
needed liaison with the Commission on Climatology and its component bodies, the liaison with the
regional working groups on climate-related matters, to support and share regional initiatives in
partnership with NMHSs, and to participate in GCOS activities such as GSN, GUAN and AOPC.
His recommendations to the GCOS SC included the following:
-

Establish partnership for projects of common interest;
Strengthen partnership in climate data, information, application and development;
Develop cross links in websites;
Help GCOS to establish the right institutional links and develop applications of climate
information; and
Share participation in the “Guide to Climatological Practices”.
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Dr Nyenzi highlighted the International Conference on Living with Climate Variability and
Change which took place in Espoo, Finland in July 2006 and which demonstrated the need for
climate information in risk management and adaptation to climate change. He also referred to the
joint preparation with the GCOS Secretariat of an important side event for the COP-12 session
scheduled for Nairobi in November, and the preparation of the World Climate Conference-3
planned for 2008.
The SC recommended the organization on a regular basis of coordination meetings
at Secretariat level, of the climate related programmes within WMO, including WCP, WCRP,
GCOS and IPCC. It also recommended closer coordination between GCOS and WCP
activities at the regional level, and suggested that WMO add representatives of GCOS and
WCRP to the Provisional Organizing Committee of WCC-3 (Action 17).
6.2 World Climate Research Programme (WCRP):
The Chairman of the Joint Scientific Committee (JSC) for the WCRP, Dr John Church,
described the existing links between GCOS and WCRP and outlined the needs of the research
community for long-term climate data of high quality as advocated by the Steering Committee,
Secretariat and other stakeholders of GCOS. He recalled the main decisions from last JSC in Pune
which are relevant to GCOS, reaffirming the importance of WCRP-GCOS partnership particularly in
respect to the needs of the UNFCCC as expressed by its SBSTA and in communicating with
CEOS and GEOSS. He reaffirmed the key role of the co-sponsored AOPC and OOPC panels, and
recommended the co-sponsorship of TOPC by WCRP. JSC also made a number of
recommendations on observational issues which are relevant to GCOS, including the need for
high-frequency data for analysis and study of extreme events; the importance of reanalysis
activities for the atmosphere, oceans and the coupled system; the need for a high-quality
atmospheric reference network as advocated by AOPC; the need for sustained observing systems
over the oceans and in polar regions; and the need for a greater focus on decadal variability.
Dr Church also summarized the outcome of the second WCRP Observation and
Assimilation Panel (WOAP) meeting held in JRC, Ispra in August 2006. WOAP is a privileged
arena for interaction between GCOS and the climate research community, represented by WCRP
projects. The WOAP meeting recommended a possible revision of its terms of reference if GCOS
would agree to co-sponsorship, reiterated the importance of maintaining the BSRN archiving
centre, emphasized the benefits of TOPC co-sponsorship by WCRP, and made precise
recommendations on the continuation of the interaction with CEOS and GEO, on the coordination
of reprocessing and reanalysis activities, and on the data management activities of WCRP.
Dr Church also noted the reinforced WCRP engagement with SBSTA, which lead to a
successful side event at the last SBSTA meeting in May 2006, and presented a number of
scientific results demonstrating the importance of reducing uncertainty in climate data sets. In the
discussion, the need for a close cooperation between GCOS and WCRP to preserve the in situ
and space-based observation systems was highlighted.
The SC welcomed the WCRP’s support and desire for a combined approach in
communications with CEOS, including its participation in the “Satellite supplement to GCOS IP”
and with GEO, with GCOS taking the lead. It also supported WCRP co-sponsorship of TOPC (cf.
above in TOPC report).
The SC recognized the need for significant improvement in the availability and
accessibility of high frequency data for analysis of extreme events, and requested AOPC to
report on this matter at the next session of the SC (Action 18).
The SC welcomed the Conference Statement from the WCRP Sea-level Rise and
Variability Workshop and requested the joint Panels to consider the implications of the
Statement for updating the GCOS Implementation Plan (Action 19).
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The SC agreed on the principle of GCOS co-sponsorship of WOAP and requested that
the GCOS Secretariat prepare, in liaison with the WCRP Secretariat, a precise proposal of
agreement between the two programmes, including the necessary amendments of the
terms of reference and a precise definition of what “co-sponsorship” entails for GCOS. This
proposal should be presented for approval to WCRP JSC and GCOS SC (Action 20).
The SC also agreed that a joint IPCC/WCRP/GCOS meeting should be held to capture the
information on observational and research needs identified by lead authors of the AR4 and
requested that action be taken to organize such a meeting (cf. action 21 below)

6.3 Intergovernmental Panel on Climate Change (IPCC):
Dr. Jan Liu, Deputy Secretary of the IPCC, provided an update on IPCC activities, noting
that key findings of the three Working Group Contributions to the AR4 were expected to be
released in February, April and May 2007, respectively. Work on new emission scenarios has been
initiated to contribute to the next possible assessment report to be started in 2008. He further
briefed on the work of the IPCC Task Group on Data and Scenario Support for Impact and Climate
Assessment(TGICA ).
The SC recommended the organisation of a workshop in the second half of 2007
(possibly in August), including representation of the IPCC Bureau, key IPCC authors from
Working Groups 1 and 2, and WCRP and GCOS scientists, to build on the results of and
questions raised by AR4. The aim would be to inform the SC on future needs for climate
observations for IPCC purposes and to guide the definition of the scope and content of the
2009 GCOS IP progress report to UNFCCC (Action 21).
7 SPACE and SATELLITE ISSUES
7.1 Climate Requirements for Satellite-based Products
Prof. Mason reviewed the process that led to the preparation of the “Satellite Supplement”
to the GCOS IP, developed in cooperation with WCRP and the GCOS Panel Chairs. Thirty-five
satellite products were identified as crucial for climate monitoring (and serving a wide range of
other societal needs), based on the GCOS Essential Climate Variables (ECVs). In addition, 9
cross-cutting requirements on satellite-based observations for climate were identified, including the
needs for reanalysis, calibration/validation and inter-calibration of instruments. The Satellite
Supplement had been released as a formal GCOS document, and the results are being
communicated in all relevant fora. The specifications laid out in the document had been assisting
the Committee on Earth Observation Satellites (CEOS) in the development of a coordinated
response to the needs for satellite observations expressed in the GCOS IP. Such a response was
requested by the UNFCCC/COP at its tenth session and will be delivered to them through SBSTA25 in November 2006.
Key actions from the CEOS document include the support to the coordinated satellite intercalibration effort undertaken by GSICS, the reanalysis of existing records and the design of
constellations involving a number of partner agencies. A “land surface constellation” covers the
need for a coordinated observation of land surfaces.
Prof. Mason expressed thanks to CEOS colleagues, and especially to Ms Barbara Ryan,
for the major work carried out in writing the CEOS document and in obtaining the support of space
agencies for its conclusions.
7.2 CEOS Response to GCOS IP
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Dr. Roy Gibson commented further on the CEOS document, which would be presented to
UNFCCC by the US delegation. There are a number of implementation issues in the GCOS IP and
the GEOSS Plan where CEOS has an important role to play. One important point in the CEOS
view is that meeting GCOS requirements means meeting GEOSS requirements for climate. The
new CEOS initiative on constellations is particularly worth noting: a process paper is already
available and some positive results are expected very soon. There are good reasons to expect
support from COP-12 on the CEOS programme, and this is very important for the GCOS
community. The report had already had an impact within CEOS on the tasks of the three main
working groups and this was leading to a better involvement of those groups in tasks defined at the
international level. Dr Gibson also noted that CEOS would be asking for real commitments from
space agencies and parties at next CEOS Plenary and SBSTA
7.3 Role of WMO Space Programme
Dr Donald Hinsman presented the main missions of the WMO Space Programme, which
include ensuring that GCOS requirements are incorporated in implementation of the space
component of the GOS. Three expert teams provide advice to the WMO CBS through the WMO
Space Programme, including the team on Satellite Systems (ET-SAT), which works closely with
GCOS and takes into account CEOS recommendations. ET-SAT will present to CGMS a
document written in response to the GCOS IP, capturing priorities for operational meteorological
satellite operators.
7.4 General Discussion on Satellite Observation issues
The SC expressed its appreciation to Prof. Mason and Dr. Bojinski for their joint work as
editors of the GCOS “Satellite Supplement” as well as to the Panel Chairs and the many other
contributors. It noted that the report detailed the satellite element of the GCOS IP and in some
cases started the strategy developments that were requested in the GCOS IP.
The SC thanked Mr. Gibson for introducing the CEOS response and expressed
appreciation for the careful work that had gone into it. The SC was especially pleased with the
clear statements of action in the document and noted that, if taken forward, the CEOS response
would indeed be a very major step in meeting GCOS needs. It asked Mr Gibson to convey to Ms
Barbara Ryan their appreciation of her major effort in leading the report.
The SC agreed that, in the context of SBSTA-25, the GCOS official statement
should convey the view that the CEOS report was thoroughly realistic. It judged that, while full
achievement would, in the nature of satellite observations, take many years, the actions proposed
would give significant benefits within a few years. Dr Church agreed that the WCRP view could
also be mentioned in the context of wide community appreciation.
The SC noted with appreciation the efforts of the WMO Space Programme in support of
GCOS both within WMO and in CGMS. It recommended that these efforts be well coordinated with
those of CEOS to ensure an optimal sharing of responsibilities among the various satellite bodies
involved.
The SC requested Prof. Mason to lead the preparation of a message to SBSTA
highlighting the motivation, main findings and benefits for the UNFCCC of the two “satellite
documents” derived from GCOS IP. This should be done in addition to the official statement
from GCOS (Action 22).
The SC suggested that SBSTA might wish to encourage the Parties that support Earth
Observation from Satellites to engage their national space agencies in progressing the
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actions proposed and report to SBSTA on the progress made. Both GCOS and WCRP
should be involved in further consultations on this matter (Action 23).
8. PREPARATIONS FOR SBSTA-25/COP-12
8.1 Views of the UNFCCC Secretariat: approaching Nairobi - SBSTA-25/COP 12
Dr Olga Pilifosova of the UNFCCC Secretariat briefed the session on preparations for the
upcoming session of the Conference of the Parties (COP) and its subsidiary bodies, and reviewed
the documents that were expected in relation to GCOS issues. Goals and expected outcomes of
the session from the GCOS point of view included:
-

Identifying the process for further actions on the revision of the guidelines;
Possibly endorsing follow up actions on regional programmes; and
Receiving reactions and recommendations following the CEOS report.

In response to the SBSTA 5 year programme of work, GCOS was invited to prepare for its
involvement: in various domains including climate modeling, risks and extreme events, adaptation
planning and services. Dr Pilifosova stressed the exemplary level of cooperation developed
between the UNFCCC and GCOS Secretariats and welcomed the possibility of GCOS involvement
in the domain of “adaptation.”
The SC agreed on the desirability of GCOS involvement in the UNFCCC adaptation agenda
and thanked Dr Pilisofova for her advice on the preparation of the GCOS Statement for SBSTA 25
(see below).
8.2 Views from the GCOS Secretariat:
Dr David Goodrich presented Document 20, “Proposed UNFCCC Reporting Guidelines on
Global Climate Observing Systems”, prepared by the GCOS Secretariat as input to the Nairobi
session. These revised guidelines will be presented and discussed, but it is unlikely that UNFCCC
will be in a position to modify the existing guidelines at this session. The Secretariat would be
invited, in its presentation, to highlight the new features. Dr Goodrich then introduced a general
discussion on the preparation for Nairobi. He mentioned the organization by the WCP, on 17-18
October, of a specific workshop on adaptation issues in response to the UNFCCC work plan.
8.3 Consideration of GCOS position at COP-12
The SC drew on the discussion of earlier items and focused on the content of the general
GCOS statement to SBSTA-25:
The SC invited Prof. Mason to assist with the preparation of the GCOS statement to
SBSTA-25, which should, in particular, express GCOS SC satisfaction with the CEOS
response, relate new guidelines with previous ones, stress the need for sustained
observations as a requirement for adaptation to climate variability and change, and make
the link between regional workshops and adaptation concerns (Action 24).
9. COOPERATION WITH OTHER GLOBAL OBSERVING SYSTEMS AND INITIATIVES
9.1 World Glacier Monitoring Service:
Prof. Wilfried Haeberli, Director of the World Glacier Monitoring Service (WGMS),
presented the main activities of his organization and stressed the issue of the maintenance of
support to this component of the climate observing system. Glacier changes are a unique
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demonstration of consequences of climate change and glacier observations are collected as part of
GTN-G, a joint initiative between GTOS and GCOS. WGMS is supported by University of Zurich,
with the help of the Swiss Academy of Sciences. The talk clearly illustrated the main issues facing
the evolution of most mountain glaciers, with a melting in depth of the order of 20-30 cm/year
increasing up to 1m/year recently, for European glaciers, and which has been accelerating in the
recent years. Important questions include the causes for retreat and the consequences of this
retreat for water resources and regional economies. There are significant challenges in the
maintenance of the observational network and of the data sets, and in adapting to new observing
techniques.
The SC welcomed the presentation and reaffirmed the need to maintain and develop this
important component of the climate observing system. A letter of support from the GCOS
Secretariat had recently been sent to the Swiss authorities, so no additional action was required at
this stage.
9.2 International Polar Year:
Dr Eduard Sarukhanian provided an overview of objectives and status of the preparation of
the International Polar Year (IPY), planned from March 2007 to March 2009. He summarized the
organizational structure established under the joint sponsorship of ICSU and WMO. He described
the implication of the major global observation systems in the IPY observation strategy. One major
activity was the use of data in analyses and the early assessment of the usefulness of the various
parts of the observational network. The role of the modeling community, in particular ECMWF, was
essential for this. Among the objectives of the IPY is the establishment of a legacy that is to
prepare, at an early stage, follow up actions necessary to maintain a good level of observations in
polar regions. The exact mechanism for this was still under discussion, including the establishment
of a specific science panel and the organization of dedicated workshops.
The SC supported the establishment of a mechanism for early assessment of benefits
acquired from new observations, in order to prepare for supporting the long-term
reinforcement of GCOS networks in Polar regions (Action 25).
9.3 GCOS as a component of GEOSS
Dr José Achache provided an overview of the missions and status of GEOSS. He briefly
presented the 2007-2009 GEO workplan, including recent input received by WCRP and GCOS,
following WOAP recommendations. He also mentioned the preparation of the next GEO Plenary in
November 2006 and the next Earth Observation Summit scheduled to take place by the end of
2007. Even if the GEO Secretariat can support a small number of workshops, the main benefit to
be expected from GEO is the international visibility and the opportunity to develop multi-disciplinary
actions.
GCOS is considered by GEO as the “climate component of GEOSS”. Research networks
and observations (primarily from WCRP) as well as reanalysis activities are a critical component of
GCOS, and therefore SC noted that the WCRP contribution should be clearly recognized by GEO,
especially within the “climate component”.
The SC requested the GCOS Secretariat to prepare a statement for the next GEO
Plenary, acknowledging the good relations established between GCOS and GEO
Secretariat, and the recognition of GCOS (including appropriate elements of WCRP) as the
climate component of GEOSS, and expressing views on GCOS and WCRP involvement in
GEO activities including their contribution to other societal benefit areas (Action 26).
9.4 GCOS and the WMO Integrated Observing System:
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In the absence of Dr. D. Schiessl, the Chairman briefed the session on the state of this
project. A task team had been established to develop a strategy for the integration of the various
existing WMO observing systems and to propose a way forward to WMO Congress. The GCOS
SC had been invited to take part as well as the JSC for the WCRP. A Meeting on the WMO IOS
was planned on 31 Jan - 2 Feb 2007 in Geneva, and Prof. Zillman will represent the GCOS SC.
The SC requested the Chairman and the Secretariat to ensure that the place of GCOS in
this undertaking was well defined and that the joint ownership by IOC, UNEP and ICSU of
the climate-related systems was clearly recognized (Action 27).
10. GCOS REGIONAL WORKSHOP PROGRAMME
Dr William Westermeyer reported first on the overall programme of Regional Workshops
organized by the GCOS Secretariat over the last few years, including 10 Regional Workshops and
10 follow up meetings aimed at developing Regional Action Plans. He reported on the
implementation status of the Action Plans. The issue of prominent global data gaps in developing
nations is a critical issue and the GCOS Regional Workshops had highlighted observing system
needs in those regions. There is now an increasing realization in the development community that
climate data are essential to meeting development goals. The SC welcomed the successful
completion of the Regional Workshop Programme and noted that implementation of the resulting
Regional Action Plans is an essential next step. It noted the important role of the various GCOS
and sponsoring agency bodies in facilitating the implementation of these Plans by the regions. It
noted the strong link between healthy climate observing systems, adaptation to climate variability
and change, and sustainable development generally, and recognized the value of approaching the
development community as a source of funding for implementing improvements in observing
systems
Dr Westermeyer then described the special workshop entitled “Climate Information for
Development Needs: An Action Plan for Africa” organized by the GCOS Secretariat in Addis Ababa
from 18-21 April 2006 in collaboration with the UN Economic Commission for Africa. The
workshop was aimed at achieving the mainstreaming of climate information and services into
development decisions as a crucial component of reaching the Millennium Development Goals for
Africa. It had led to the development of a strategy and implementation programme for “Climate for
Development in Africa” that was being finalized for consideration by international development
assistance agencies that are committed to the effective use of climate for development in Africa.
The GCOS Secretariat was preparing a MOU with ECA. The SC noted that although the goals of
the development community partially overlap with those of GCOS, they are not the same. It
recognized that the development community wishes to see immediate benefits to end users of
climate information. GCOS must be able to clearly demonstrate the utility of climate observations
to societal needs such as health, agriculture, and disaster early warning if it wishes to tap this
potentially important source of funding, and ensure the coordinated development of Observations
and Services in Africa.
The SC expressed its appreciation for the interest and support of the UNFCCC Secretariat
and the Conference of the Parties to the UNFCCC for the Regional Workshop Programme. It
noted the continuing interest of Parties to the UNFCCC in seeing that the Regional Action Plans
developed through the Programme are implemented. It noted, however, that in some cases
significant time had elapsed since some Action Plans have been drafted and that Parties were
becoming impatient for further action.
The SC noted that the programme Climate for Development in Africa (ClimDev Africa),
established following the Addis Ababa meeting, is intended to treat the need for climate information
for societal needs in an integrated fashion, consisting of actions to address needs for improved
climate observations, climate services, climate risk management, and climate policy. It thus
recognized the need for the GCOS Secretariat to work with multiple partners, including various
WMO programmes, to achieve the goals of ClimDev Africa. While the ultimate payoff for GCOS
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and its users is far from certain at this stage, the SC nevertheless endorsed the further
development of ClimDev Africa through the active participation of NMHSs and other relevant
entities in the region.
While agreeing that ultimately it may be desirable for the GCOS Secretariat to organize
similar “implementation strategy” meetings in other regions, the SC noted that experience should
be gained through the ClimDev Africa programme before launching programmes of such scale in
other regions. It agreed, however, that smaller-scale strategy meetings would be worthwhile, e.g.,
in Latin America and Asia, in part to maintain momentum to implement the RAPs in other regions.
Ultimately, larger efforts should only be undertaken if interested donors and dedicated partners
could be identified.
Noting the growing interest of the COP in adaptation, the SC agreed that sustained
observations are essential to achieve the UNFCCC’s adaptation agenda. It therefore
requested the GCOS Secretariat to interact further with the UNFCCC Secretariat to better
define the role that GCOS mechanisms can play in this activity (Action 28).
11. GCOS IMPLEMENTATION/COORDINATION MECHANISMS
The SC reviewed the various mechanisms employed for implementation and coordination
of GCOS and its individual components at both the international and national levels. It noted the
Chairman’s oral report on his attendance at the fifth session of the Management Committee of
JCOMM (Joint Technical Committee on Oceanography and Marine Meteorology) the previous
week and his advice that JCOMM had adopted the GCOS IP as the basis for its role in
implementation of the ocean component of GCOS. The Committee was also advised that the
responsible intergovernmental bodies for the atmospheric and hydrological components (CBS,
CAS, CCl, CHy etc) were working closely with the GCOS Panels to ensure, as far as possible,
coordinated implementation within the framework of the GCOS IP.
11.1 GCOS National Reports
The SC received informative overview presentations on GCOS implementation at the
national level in Germany (Stephan Roesner), China (Renhe Zhang), the Russian Federation
(Alexander Zaitsev), and the United States NOAA activities (Howard Diamond).
The SC acknowledged the work of the German coordinator, at the national and
international level in the GEO process and the impetus provided by Dr. T. Maurer and his team in
improving the global run-off data set, as well as the services GRDC offers to the climate
community. It commended the GCOS – China Committee chaired by CMA Administrator Dr Qin
Dahe and its Expert Group chaired by Dr Zhang on the proactive approach to cross-agency
coordination adopted in China since the early 1990s, described in its published 2005 report. It also
commended the Chinese approach as an excellent model for other countries to follow. The SC
welcomed the contribution of Russian institutions to GCOS and suggested that reference to GCOS
might be included in the WMO President’s presentation at the Madrid Conference in March 2007.
Mr. Diamond noted that his presentation did not cover all US contributions to GCOS from
across the various national agencies because this was already covered in the US National GCOS
Report, which was still relevant. An interagency Observations Working Group from the US Climate
Change Science Program was involved in coordinating the diverse and large array of US agency
contributions to the atmospheric, oceanographic, terrestrial, and satellite aspects of GCOS. Mr.
Diamond’s presentation provided a more limited set of examples of US support to GCOS from the
standpoint of some unique international and regional activities that he thought would be of interest
to the SC.
The contribution of the US to a wide range of GCOS activities was noted, both
internationally and regionally, and on a bi-lateral basis. In particular the transition of the Global
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Observing System Information Center (GOSIC) at http://gosic.org from a research activity to one
that is now operational at NOAA’s National Climatic Data Center (NCDC) has been a big aid to the
GCOS, GOOS, and GTOS secretariats. NCDC’s role as a lead data centre for the GSN via the
web site at http://www.ncdc.noaa.gov/gsn/gsn was noted as providing good support for the GSN,
and it should be noted that they have made good progress in populating the GSN data base of
monthly and daily data. The US support for the Pacific Islands regional GCOS program, in
partnership with Australia, New Zealand, the nations of the Pacific, as well as the Secretariat of the
Pacific Regional Environment Programme via the web site at http://pi-gcos.org was noted as being
a large factor in the success of this regional program for GCOS. Finally, the SC noted with
approval the US GCOS Program’s efforts to fill in gaps in surface observing at both high elevation
and high latitude sites, as well as in assisting and supporting the planning of an eventual reference
GUAN sub-network of higher quality radiosondes for better water stratospheric vapour
measurements.
11.2 Role of GCOS National Coordinators
The Steering Committee reviewed the role of National GCOS Coordinators and concluded
that their activities could play a vital role in enhancing the effectiveness, visibility and value of
GCOS as a climate system of systems at the national level in individual countries.
The SC requested the Secretariat, in consultation with the Chairman, to coordinate the
preparation and distribution of a joint letter from the four Executive Heads of its sponsoring
agencies, to be distributed through their individual channels to countries, urging the
appointment of National Coordinators and the establishment of the cross-agency National
Committees such as that now operating in China. The letter should reinforce the role of
such committees elaborated in similar earlier letters and foreshadow their potential role in
coordinating the preparation of national reports to the UNFCCC (Action 29).
11.3 GCOS Sponsors Governing Body Sessions
The Steering Committee noted that the peak governing bodies of both WMO and IOC
would meet during mid 2007.
The SC requested the Chairman and the Secretariat to use all means available for
briefing delegations in preparation for the discussion of GCOS at the WMO Congress and
the IOC Assembly, and to play an active role in fostering national support for GCOS
implementation during the relevant debates (Action 30).
11.4 GCOS Cooperation Mechanism
The Steering Committee welcomed the report from Mr. Diamond on the operation to date of
the GCOS Cooperation Mechanism, and his offer to take a lead in its reactivation. The Committee
concluded that an active GCOS Cooperation Mechanism could play an extremely valuable role in
harnessing both resources and enthusiasm for GCOS implementation.
The SC requested the Chairman and the Secretariat, through appropriate channels, to
reinforce the importance of reactivating the GCOS Cooperation Mechanism and to support
Mr Diamond and his colleagues in organizing its next meeting (Action 31).
11.5 Resource Mobilization
The Steering Committee reviewed the various mechanisms available for facilitating resource
mobilization for GCOS as its component system.
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The SC requested the Secretariat to work with the WMO Technical Cooperation
Department in exploring mechanisms for resource mobilization, such as had emerged with
the ClimDev initiative for the Africa region (Action 32).
The SC expressed its concern at the imbalance between income and spending in the
GCOS Programme budget and recommended a comprehensive fund raising strategy aimed
at enabling GCOS to fulfil its approved plan of activities. This would include:
- A plea to sponsors to maintain or increase their direct support;
- Active participation by the Secretariat, SC members and Panel Chairs in the sessions of
governing bodies of its sponsors;
- Direct requests by the Secretariat to heads of organisations; and
- Encouragement to both GCOS SC and WCRP JSC Chairmen to work in tandem for fund
raising and promotion of activities and successes.
The Committee also requested the Director of the Secretariat to continue his efforts in
raising financial support from governments for the strengthening of the Secretariat
operation (Action 33).
12. FOLLOW UP ACTIONS FROM THE SESSION
The SC reviewed the consolidated actions agreed at the session and identified some
specific follow up activities as summarized below.
12.1 Reports to GCOS Sponsors:
The SC agreed that, as soon as the report of the session is finalized, the Chairman should
write to the Executive Heads of WMO, IOC, UNEP, and ICSU, providing them with a summary of
the most important outcomes.
12.2 Guidance to Panels:
The SC requested the Secretariat to extract from the report a synthetic “statement of
guidance” emerging from the session.
12.3 Review of meeting decisions:
The SC agreed that the consolidated list of Decisions/Action items in Annex VII should form
the primary basis for follow-up action from its Fourteenth Session.
13. OTHER BUSINESS
13.1 Arrangements for SC15:
The SC agreed that its Fifteenth Session should be held in the 15-19 October 2007 time
frame, with exact dates and venue to be confirmed as soon as feasible.
13.2 Steering Committee Membership:
The SC held an in camera discussion of proposals for membership of the Committee.
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ANNEX II
Agenda
TUESDAY, 10 OCTOBER

Doc. No.

REGISTRATION – Salle C2, WMO Headquarters

08:30
09:00 – 12:30
1.

Opening of the Session
1.1
1.2
1.3
1.4
1.5

2.

Report of the Director, GCOS Secretariat (Goodrich)
2.1
2.2
2.3

3.

Inf.1
1
2
3

Overview of activities since SC-XIII
GCOS implementation and priorities
Secretariat budget and support

Report of the Chairman, GCOS Steering Committee (Zillman)
3.1
3.2
3.3

4.

Welcome and introductions (Yan, Zillman)
Steering Committee role and membership (Zillman, Goodrich)
Approval of agenda (Zillman)
Arrangements for the meeting (Sommeria)
Review of SC-XIII actions and matters arising (Teunissen)

4

Overall perspective on GCOS
Overview of issues needing action by the Steering Committee
Relationship with, reporting to, and feedback from, GCOS sponsors

GCOS Panel Reports
4.1

12:30 – 14:00

Report of the Atmospheric Observation Panel for Climate (Simmons)
• Overview of panel activities and system performance
• Priority activities for the coming year
• Reference Upper Air Network

5

LUNCH

14:00 - 17: 30
4.

GCOS Panel Reports (cont)
4.2

Report of the Ocean Observations Panel for Climate (Harrison)
• Overview of panel activities

6
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• Priority activities for the coming year
4.3

5.

7

Report of the Terrestrial Observation Panel for Climate (Belward)
• Overview of panel activities
• Priority activities for the coming year

Review of performance of GCOS component observing systems in meeting
needs for climate information
5.1 World Weather Watch GOS (Hayes)
5.2 Global Atmosphere Watch (Barrie)
5.3 Global Ocean Observing System (Alverson)
5.4 Global Terrestrial Observing System (Sessa)
5.5 Hydrological Observing Systems (Tyagi)

18:00

8
11

RECEPTION

WEDNESDAY, 11 OCTOBER
09:00 – 12:30
6. User perspectives on GCOS
6.1
6.2

World Climate Programme (Nyenzi)
World Climate Research Programme and related research
programmes (Church)
IPCC and environmental conventions (Liu)
Other international client programmes

6.3
6.4

13
14

7. Space and Satellite Issues
7.1 Climate Requirements for Satellite-Based Products (Mason)
7.2 CEOS Response to GCOS Implementation Plan (Gibson)
7.3 Role of WMO Space Programme in GCOS implementation (Hinsman)
8. Preparations for SBSTA-25/COP-12
8.1
8.2
8.3
8.4

Views of the UNFCCC Secretariat (Pilifosova)
Reporting Guidelines on GCOS (Goodrich)
Consideration of GCOS Position at COP-12
Nature of 2009 GCOS Report to COP

12:30 – 14:00
14:00 - 17:30

16
17
18
19
20

LUNCH

9. Cooperation with other Global Observing Systems and Initiatives
9.1
9.2
9.3
9.4

World Glacier Monitoring Service (Haeberli)
International Polar Year (Sarukhanian)
GCOS as a component of GEOSS (Achache)
GCOS and the WMO Integrated Observing System

22
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10.

GCOS Regional Workshop Programme (Westermeyer)

10.1
10.2
10.3

25
26

Progress report on regional workshops
Climate and Development in Africa (Addis Ababa follow-on)
Potential follow-on activities

THURSDAY, 12 OCTOBER
09:00 – 12.30
11. GCOS Implementation /Coordination Mechanisms
11.1 GCOS National Reports
• Germany (Roesner)
• China (Zhang)
• Russian Federation (Zaitsev)
• United States (Diamond)
11.2 Role of National Coordinators (Goodrich)
11.3 GCOS Sponsors Governing Body Sessions (WMO,IOC,UNEP,ICSU)
11.4 GCOS Cooperation Mechanism (Diamond)
11.5 Resource Mobilisation
12.30 – 14.00 LUNCH
14.00 -16.00
12.

Follow-up actions from the session
12.1
12.2
12.3
12.4
12.5
12.6

13.

Reports to GCOS Sponsors
Guidance to Panels
Review of meeting decisions (Zillman, Sommeria)
Guidance to Secretariat
Priorities for Coming Year
Role of GCOS SC members

Other Business
13.1
13.2

Arrangements for SC-XV (suggestions from Members)
Steering Committee Membership (In Camera)

14. Close of the Session

30
31
32
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ANNEX IV

Report of the Director, GCOS Secretariat
1.

Introduction

This document presents the report of the Director of the GCOS Secretariat to the Steering
Committee and complements the broad overview of GCOS issues provided by the SC Chair. It
highlights areas of particular activity of the Secretariat and progress in implementing the GCOS
Implementation Plan. The release of the Plan in 2004 provided the blueprint for much of the
present activity in the GCOS Secretariat. The Plan is the widely-agreed 5-10 year implementation
document for the global observing system for climate. It cites 131 actions, which have been
communicated broadly during 2005-06 to the agents for action identified in the Plan. Advice for its
implementation comes from the three Science Panels, whose reports will be presented under
Agenda Item 4. The evolving role of GCOS is in the execution of the Implementation Plan, using
the range of linkages with the scientific, governmental and intergovernmental organizations
already in place.
Interactions with the UN Framework Convention on Climate Change (UNFCCC) have become a
central part of the GCOS agenda. Ties with the climate policy community through the UNFCCC
provide both motivation and support for GCOS. Major GCOS contributions to the upcoming UN
Climate Change Conference in Nairobi include reports on updated Reporting Guidelines on Global
Climate Observing Systems; the GCOS Regional Workshop Programme; and Systematic
Observation Requirements for Satellite-based Products for Climate.
After a discussion of the major current activities ongoing in GCOS, this report will highlight some
of the major activities on the horizon across the GCOS systems, with pointers to a number of
discussions to follow. Resource mobilization presents a major challenge to advancing and
maintaining GCOS. Present status will be discussed, and the advice and assistance of the
Steering Committee sought.

2.

Ongoing Activities

Definition of Satellite-based Product Requirements for Climate:
Since late 2005,
supplemental detail to the satellite component of the GCOS Implementation Plan has been
developed through the document “Systematic Observation Requirements for Satellite-based
Products for Climate” (hereafter: the ‘Satellite Supplement’). The Satellite Supplement has been
developed in a series of meetings of the GCOS Panel Chairs, CEOS/Space Agencies, the WMO
Space Programme, WCRP and other invited experts, including a 2-month open review on the
internet by the wider community. Thirty-five satellite products have been identified as crucial for
climate monitoring (and serving a wide range of other societal needs), based on the GCOS
Essential Climate Variables (ECVs). In addition, 9 cross-cutting requirements on satellite-based
observations for climate are stated, including needs for reanalysis, calibration/validation and
intercalibration of instruments. The Satellite Supplement has just been released as a formal
GCOS document, and the results are being communicated in all relevant fora. The specifications
laid out in the Satellite Supplement have been assisting the international Committee on Earth
Observation Satellites (CEOS) in the development of a coordinated response to the needs for
satellite observations expressed in the GCOS Implementation Plan. Such a response was
requested by the UNFCCC/COP in its decision 5/CP.101 and will be delivered to them through
SBSTA-25 in November of this year. This activity will de discussed under Agenda Item 7. The
1

UNFCCC Decision 5/CP.10 (December 2004), paragraph 5: “[The Conference of the Parties…] invites Parties that support space
agencies involved in global observations to request these agencies to provide a coordinated response to the needs expressed in the
[GCOS] implementation plan”
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Steering Committee is asked for its advice on the development of a GCOS position on the CEOS
response, and follow-up actions.
Reporting Guidelines on Climate Observing Systems: In 2008, Parties to the UN Framework
Convention on Climate Change are due to provide national reports (‘National Communications’) to
the COP, including information on their observing systems and observing plans. In September,
GCOS developed updated guidelines (“UNFCCC reporting guidelines on global climate change
observing systems”) to help Parties ensure that their reporting on systematic observation reflects
the needs expressed in the GCOS Implementation Plan. These will be submitted to the UNFCCC
through SBSTA-25 next month in Nairobi.
GCOS Regional Workshop Programme (RWP) and Follow-on: The issue of prominent global
data gaps in developing nations is a focal issue for GCOS. GCOS has completed a series of 10
Regional Workshops in developing nations to highlight observing system needs in those regions.
There is now an increasing realization in the development community that climate data are
essential to meeting development goals. GCOS organized a workshop entitled “Climate
Information for Development Needs: An Action Plan for Africa” in Addis Ababa from 18-21 April
2006, in collaboration with the UN Economic Commission for Africa. The workshop was aimed at
achieving the mainstreaming of climate information and services into development decisions as a
crucial component of reaching the Millennium Development Goals for Africa. The workshop has
led to the development of a strategy and implementation programme for “Climate for Development
in Africa” that is now being finalized for consideration by international development assistance
agencies who are committed to the effective use of climate for development in Africa. This is
discussed in more detail in Agenda Item 10. The Steering Committee is asked for its advice on
follow-up to the Regional Workshop Programme, in particular the attention devoted to Africa and
the potential for future actions in other areas of the developing world highlighted in the RWP.
GCOS System Improvement Programme: Direct support for climate station renovations
depends on donor countries and is the province of the GCOS System Improvement Programme.
These renovations have occurred in 19 developing nations to date, with the support of
contributions from the United States, the United Kingdom, Spain, Germany, and Australia. These
contributions have been overseen through the GCOS Cooperation Mechanism (GCM), an
international group of agencies supporting climate observations. The GCM will be discussed in
detail in Agenda Item 11.
Reference Upper Air Network: One of the priority actions from the Implementation Plan has
been the establishment of a high-quality reference upper air network, for which planning is well
underway. A global network of 30-40 enhanced-capability upper air stations is envisioned, built
on, but not limited to, the current GCOS Upper Air Network of 163 stations. This reference
network would provide long-term, high-quality climate records and would constrain and calibrate
data from more spatially comprehensive observing systems, including satellites. A draft plan has
been assembled on the basis of two workshops. The first, held in Boulder, USA in 2005, included
climate scientists and data users and established the climate requirements. Then in May of this
year, instrumentation and network design specialists, together with observing system managers,
met in Seattle, USA to assess instrumentation and siting options. Next steps include community
review and discussion, coordination with relevant observing systems, and a phased
implementation building on existing sites.
GEO Interactions: Contribution to the development of the Global Earth Observation System of
Systems (GEOSS) has been an important aspect of the work of the Secretariat. The time
invested in development of the Implementation Plan has meant that GCOS is essentially
synonymous with the Climate ‘Societal Benefit Area’ of GEOSS. GCOS has participated in the
preparation of the GEO 2007-09 Work Plan and in reporting on the 2006 Work Plan. The Director
of the Group on Earth Observations Secretariat, José Achache, will be attending the SC to
discuss recent developments in GEOSS and preparations for the GEO-III in Bonn (Agenda Item
9).
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3.

Upcoming Issues

Adequacy/Implementation Review: The information in the Satellite Supplement report will be
particularly timely, as will the release of the Intergovernmental Panel on Climate Change Fourth
Assessment Report in 2007. Both will help highlight the strengths and weaknesses of the current
observing system. These will assist GCOS providing a report to the UNFCCC in 2009 on progress
with the GCOS Implementation Plan, which will take the form of a major re-evaluation of adequacy
and implementation of climate observing systems. At SBSTA-23 in December 2005, “The SBSTA
requested the GCOS Secretariat to provide a comprehensive report at its thirtieth session (June
2009), on progress with the GCOS implementation plan, in addition to the regular reporting
requested by the Conference of the Parties (COP) in decision 5/CP.10.” Guidance of the Steering
Committee is sought with regard to the ultimate form of this report, which will be the de facto
update of the GCOS Implementation Plan.
Impacts, Vulnerability, and Adaptation to Climate Change: It is anticipated that GCOS will
figure prominently in this emerging agenda of the UNFCCC. Based on the last deliberations of
SBSTA-24 in May, GCOS will have a dominant role in the data and observations component of
the five-year programme of work (see http://unfccc.int/resource/docs/2006/sbsta/eng/05.pdf
Annex 1, p. 26). This will be the subject of additional effort by the Convention at SBSTA-25.

4.

Budget Summary and Resource Mobilization

Support for GCOS and for the Secretariat will largely determine the degree of organized
engagement that the community can make on the above issues. Resources for operation of the
GCOS Secretariat are a major issue. Table 1 (below) shows a budget summary for both the
GCOS Secretariat and the System Improvement Programme. The latter is broken out because it
is largely a reimbursable programme, where contributed funds are used directly for system
renovations and maintenance. The table shows the balance at the start of the year, income
(contributions) and expenditures, to reach the current balance. A major point of Table 1 is that
expenditures for the Secretariat in pursuing the above issues are considerably exceeding
contributions. For the future, this implies either a reduction of effort or development of new
sources of funding. There are, however, some prospects for the latter, as will be described.

Table 1: GCOS Budget Summary (K CHF)

GCOS
Secretariat
GCOS System
Improvement
Total

January 2006
Balance

Contributions
2006

Expenditures
through 9/2006

Current
Balance

1033

522

1001

554

544

297

219

622

1577

819

1220

1176

Details of the direct contributions to GCOS in 2006 (819K) are shown in Table 2. The largest
contribution is from the UK Dept. for International Development, in support of the Addis Ababa
workshop. Major contributions for the Secretariat come from WMO and the US Department of
State. WMO also supports the Director and Administrative Assistant positions in the Secretariat
(444 K CHF per year). Two of the four GCOS sponsors now make no financial contribution, with
IOC halting its contribution for 2006. As noted below, major in-kind contributions are also made
by both Germany and the US.
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Table 2 : GCOS Contributions 2006 (CHF)2
Secretariat
WMO
EUMETSAT
UNEP
BOM (Australia)
DfID (UK)
DOS (US)
Govt. of Spain

120,300
31,005
23,005
13,400
174,269
161,353
16,548

System Improvement Programme
Govt. of Spain
NOAA
UK Met. Office

46,658
37,424
195,058

Total

819,022

It should be noted that a major area of support for GCOS is the GCOS Coordination Mechanism
(GCM), aimed at addressing priority improvements in observing systems for climate, especially in
developing countries. It is intended to complement and work in cooperation with other funding and
implementation mechanisms, especially the WMO Voluntary Cooperation Programme (VCP), in
order to identify and make the most effective use of resources available for improving global
observing systems for climate in developing countries. COP-9 decision 11/CP.9 urged Parties in
a position to do so to contribute to the GCM to support the priority needs identified in the GCOS
Second Adequacy Report and Regional Action Plans, especially in the least developed countries.
Status of the GCM is described under Agenda Item 11.
There is potential support from other avenues. The UK Department for International Development
is supporting an international programme development effort on Climate and Development for
Africa, with GCOS playing a leading role. A proposal for follow-up to the Satellite Supplement
report, has been sent to US Climate Change Science Program. And in addition, there are
potential sources of funding for development of a UNFCCC-supported programme of work on
Impacts, Vulnerability, and Adaptation to Climate Change. Views of the SC on other potential
avenues of support, or ways to improve the prospects of existing proposals, are sought.

2

Support through Climate Observing System Fund only; does not include in-kind or bilateral contributions. For example, further
US/NOAA support is detailed in Document 30. In addition, this does not include Germany’s support of a Junior Professional Officer for
GCOS.
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Annex: Selected Meetings Attended/Supported by GCOS Secretariat Since
Last Steering Committee
Date

Meeting

Location

2005:
5-7 Oct.

GCOS Steering Committee

St. Petersburg, Russia

10-12 Nov.

International Council on Arctic Research
Programs

Copenhagen, Denmark

22-24 Nov.

Mediterranean Basin Regional Workshop

Marrakesh, Morocco

30 Nov.5 Dec.

Subsidiary Body on Scientific and
Technical Advice/UNFCCC

Montreal, Canada

9-11 Jan.

GCOS Panel Chairs Meeting

Geneva, Switzerland

25-27 Jan.

Global Terrestrial Observing System

Rome, Italy

30 Jan.3 Feb.

American Meteorological Society
GCOS Session

Atlanta, USA

6-8 March

GOOS Science Steering Committee

Paris, France

6-10 March

WCRP Joint Scientific Committee

Pune, India

28-29 March

Terrestrial Observing Panel for Climate

Ispra, Italy

3-5 April

Atmospheric Observation Panel for Climate

Geneva, Switzerland

17-21 April

Climate for Development in Africa Workshop

Addis Ababa, Ethiopia

27 April

Netherlands GCOS Meeting

De Bilt, Netherlands

16-18 May

Achieving Satellite Instrument Calibration
for Climate Change Workshop

Landsdowne, USA

19-21May

SBSTA-24

Bonn, Germany

22-25 May

Upper Air Reference Network Workshop

Seattle, USA

22-25 May

CEOS/GCOS Panel Chairs Meeting

Geneva, Switzerland

29 May2 June

Baseline Surface Radiation Network
Science and Review Workshop

Lindenberg, Germany

13 June

GCOS Germany Workshop

Langen, Germany

19-30 June

WMO Executive Council

Geneva, Switzerland

22 June

Intergovernmental Oceanographic
Commission Executive Council

Paris, France

2006:
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5 July

Commission on Instrumentation and
Meteorological Observations Mgmt. Gp.

Geneva, Switzerland

CBS Expert Team – Evolution of the Global
Observing System

Geneva, Switzerland

17-19 July

Living with Climate Variability and Change

Espoo, Finland

17-18 August

GCOS Panel Chairs

Geneva, Switzerland

28-30 August

WCRP Observations and Analysis Panel

Ispra, Italy

4-5 Sept.

CBS Expert Team – Satellite Applications and
Technology

Geneva, Switzerland

21-23 Sept.

African Regional Workshop on Adaptation

Accra, Ghana

26-28 Sept.

Network for Detection of Atmospheric
Composition Change

Haute-Provence, France

5-7 Oct.

JCOMM Management Meeting

Geneva, Switzerland

10-12 Oct.

GCOS Steering Committee

Geneva, Switzerland

10-13 July

ANNEX V

REPORT OF THE CHAIRMAN, GCOS STEERING COMMITTEE
Purpose
1.
The purpose of this document is to complement, very briefly, the Report of the
Director of the GCOS Secretariat, in reporting on activities since SC-XIII in October 2005; to
provide, for reaction by the Steering Committee, some brief personal perspectives on GCOS;
to identify the main issues needing attention by the Steering Committee; and to offer some
suggestions in respect of future relationships with the GCOS sponsors and other
stakeholders.
Background
2.
In August 2005, I was appointed by the Executive Heads of WMO, IOC, UNEP and
ICSU to succeed Dr Paul Mason as Chair of the GCOS Steering Committee (SC) for two
years with effect from 1 January 2006. In preparation for assuming that role, I was invited to
attend SC-XIII in St Petersburg in October 2005. This enabled me to gain a general
appreciation of progress since my initial involvement in formulation of the 1990 Second
World Climate Conference recommendation to establish GCOS and in the January 1991
Winchester meeting which elaborated the concept of GCOS and set out a detailed proposal
for its establishment.
3.
On 6 January 2006, I wrote to the GCOS community to place on record our collective
appreciation for the progress that has been made under Paul Mason’s leadership and to
foreshadow a seamless transition in the role of the SC in providing scientific and technical
guidance to sponsoring and participating organisations and agencies for planning,
implementation and further development of GCOS.
4.
I was particularly pleased that, in his capacity as immediate past Chair of the SC,
Paul agreed to continue to carry a number of his former responsibilities during the transition
period, and was able to visit Australia for briefing and consultation with Stephen Ward
(CEOS) on 27-28 February 2006. I am grateful to Paul for this assistance, especially for his
ongoing SC-level liaison with CEOS.
Representation
5.
I have formally represented the SC at a number of meetings and events during the
year. Since other members of the SC were also active participants in most of these, my
main objective was to establish, or re-establish, personal working relations with the key
players in the GCOS world and to enhance my own understanding of recent developments
and current plans in the various stakeholder communities.
6.
The main such events in which I have participated since 1 January 2006 have been
as follows:
•

The 27th session of the Joint Scientific Committee (JSC) for the World Climate
Research Programme (WCRP) at Pune, India on 6-10 March at which I provided an
overview presentation on GCOS developments, plans and issues by way of
introduction to more detailed presentations by the Chair of the joint (GCOS-WCRP)
Atmospheric Observation Panel for Climate (AOPC), Dr Mike Manton, and the Chair
of the joint (GCOS-GOOS-WCRP) Ocean Observation Panel for Climate (OOPC), Dr
Ed Harrison. The session dealt with many observation issues, both in respect of the
requirement for climate observations for research and in respect of research support
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for observing systems development. I have subsequently kept fairly closely in touch
with the new Chair of the JSC, Dr John Church, on issues of joint GCOS-WCRP cooperation and concern;
•

The 9th session of the joint (GCOS-GTOS) Terrestrial Observation Panel for Climate
(TOPC) chaired by Dr Alan Belward at Ispra, Italy on 28-29 March. This was a most
illuminating and productive meeting which reinforced, for me, the importance of
terrestrial observations for a wide range of climate purposes and the need for
stronger institutionalisation, especially at the national level in most countries, of
arrangements for terrestrial observations for climate;

•

The 12th session of AOPC chaired by Dr Mike Manton in WMO Headquarters in
Geneva, on 3-5 April. This meeting provided a comprehensive (and, for me,
encouraging) overview of the potential of the various existing and planned
observation systems to meet the priority needs for atmospheric ECVs (Essential
Climate Variables) but also reinforced my perception that much has yet to be done to
focus and co-ordinate the work of the various established international observing
systems in meeting their climate objectives;

•

The 24th session of the Subsidiary Body for Scientific and Technological Advice
(SBSTA) in Bonn. I took advantage of my presence in Europe for another purpose to
attend SBSTA on 18-19 May for the WCRP presentation and associated events in
order to reinforce GCOS SC solidarity with the WCRP JSC and Secretariat and to reestablish my own links with the key players in the Convention process. My brief visit
was informative and helpful but challenged my earlier thinking on GCOS support for
the Convention process;

•

The 2006 session of the International Council of Academies of Engineering and
Technological Sciences (CAETS) in Brussels, Belgium on 1 June. I took advantage
of my attendance at CAETS for other purposes and the presence of several
representatives of two of the GCOS sponsors (UNESCO-IOC and ICSU) to promote
the GCOS Implementation Plan on the basis, in particular, of a 2005 CAETS
statement and recommendations on ocean observation;

•

The WMO Conference on Living with Climate Variability and Change, in Espoo,
Finland on 17-21 July. Along with Dave Goodrich, Bill Westermeyer and other key
GCOS figures, I made use of the Espoo Conference for liaison with a range of GCOS
stakeholders and for follow up to the Addis Ababa Workshop (see below).

7.
Overall my attendance at these and a number of other less GCOS-specific events
during the year has reinforced the need for me to better equip myself, following SC-XIV, to
present an integrated view of the role and potential of GCOS in the overall global earth
observation and service system.
Overall perspective on GCOS (Item 3.1)
8.
While it is stating the obvious to note that the now sixteen year history of the
development and evolution of the GCOS concept has been both extremely productive and,
at times, frustratingly slow and complex, it is also evident that the shared ownership of
GCOS and the breadth of its charter make it subject to many different expectations and its
performance, therefore, liable to assessment from many different perspectives.
9.
While I am very comfortable with the strong emphasis in recent years on the role of
GCOS in supporting the ‘systematic observation’ needs of Article 5 of the Framework
Convention on Climate Change (and indeed chaired the 1997 WCRP meeting which
triggered, via the intervention of the IPCC Chairman, the initial establishment of GCOS links
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with the Convention), I am also especially conscious of the original expectation that GCOS
will build on existing observing systems to meet the full range of requirements for climate
observations at global, regional and national levels. From fifteen years of regular review of
GCOS achievements and plans as a participant in sessions of the governing bodies of
several of the GCOS sponsoring organisations, I am most familiar with the top-down
perspective which, I believe, is in urgent need of integration with the domain-specific and
bottom-up perspectives of the GCOS Panels and the various component observing systems
of GCOS.
10.
I am particularly concerned that, in many of the international and national fora where
strong and sustained commitment to GCOS implementation is essential if its ultimate
objectives are to be achieved, there is only a limited awareness of the GCOS concept and
virtually no common understanding of where GCOS fits in the overall institutional framework
for earth system observation and service provision.
11.
The Annex to this document provides some elements of an integrated perspective on
GCOS in simple schematic form, based on earlier, more detailed, attempts to provide an
overall framework for earth system observation and service provision. It is submitted as a
discussion starter to assist in development of the integrated view of GCOS that I will need to
be able to present, on the basis of SC-XIV, over the coming year.
Overview of issues needing action by the Steering Committee (Item 3.2)
12.
While it is desirable that SC-XIV allocate as much time as possible to presentations
and discussions aimed at enhancing the shared SC understanding of the achievements and
plans of the various participants in GCOS, it is important to remind ourselves that our primary
responsibility is to ‘provide scientific and technical guidance to sponsoring and participating
organisations and agencies for the planning, implementation and further development of
GCOS’. In this context, I see the following issues as in particular need of action and/or
advice by the SC at its fourteenth session:
•

The evolving role of the Panels. It is timely to take stock of the modus operandi and
priorities of the joint Panels and to set down the SC expectations of them for the
coming year (Item 4);

•

The performance of the component observing systems. The SC needs to identify
more effective mechanisms for assisting the component observing systems of GCOS
to meet their climate objectives and to provide advice on how to better harmonise the
expert advisory/coordinating/development role of the Panels with the
implementation/operational roles of the intergovernmental bodies responsible for the
component observing systems (Item 5);

•

Linkage to user groups. The SC needs to identify and advise on measures to greatly
strengthen the interface between GCOS and its diverse user communities at
international programme level and ‘on the ground’ within individual countries (Item 6);

•

Coordination of in situ and space-based observations of climate. The SC needs to
consider how to maintain and strengthen support for the satellite community in
meeting the FCCC needs for space-based observations and in further integrating in
situ and satellite-based observations for climate purposes (Item 7);

•

Relations with the Convention bodies.
The SC needs to identify ways of
strengthening national commitment to meeting the requirements of the FCCC through
implementation of the observing programmes needed to deliver the ECVs and to
advise on how to use the Convention process to foster increased support for climate
observations at the national level (Item 8);
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•

Cooperation among observing systems and programmes. The SC needs to advise
on ways of strengthening cooperation amongst climate related observing systems
and on how to ensure GCOS serves effectively as the climate component of GEOSS
(Item 9);

•

Follow-up to the Regional Workshops. The completion of the series of GCOS
Regional Workshops and Action Plans represented a major milestone in planning for
implementation of GCOS. It is critically important that the SC provide considered
advice on how to now progress from planning to funding and implementation action
(Item 10);

•

Implementation mechanisms. The institutional architecture of GCOS is now quite
complex and an array of coordination/implementation mechanisms is in place. It will
be important that the SC take stock of whether this is working and advise on any
needed changes, especially given that 2007 is the year of the WMO Congress and
IOC Assembly (Item 11).

Relationship with, reporting to, and feed back from GCOS sponsors (Item 3.3)
13.
During the past nine months, I have reported orally and/or in writing to the Executive
Heads of WMO, IOC and ICSU (and at sub-Executive Head level to UNEP) but I did not
participate in the governing body sessions of any of the sponsoring agencies, where the
reporting obligation in 2006 was covered by Dave Goodrich and other members of the
GCOS Secretariat.
14.
The four-way co-sponsorship of GCOS is one of its greatest strengths because of the
opportunity it provides for achieving a very broadly based ownership of the GCOS mission
and the wide range of mechanisms it can draw on for GCOS implementation. But it is also a
weakness in that responsibility is spread thinly across many players and it is very difficult to
achieve the effective co-ordination arrangements that are essential at the national level if the
overall GCOS mission is to be achieved. It is especially important, therefore, that the SC
provide its advice to its sponsoring organisations in a form that facilitates their follow-up
through their individual governance mechanisms and channels of communication and in
ways that foster effective co-ordinated implementation of GCOS at global, regional and
(especially) national levels.
15.
I wish to propose, therefore, that the SC give careful consideration to our strategy for
reporting to both the Governing Bodies and Executive Heads of our four sponsors over the
coming year, noting, in particular, that both the WMO Congress and IOC Assembly will
convene in mid-2007. This strategy needs to be set down in some detail under Item 12.1.
Addis Ababa Workshop (Item 10.2)
16.
The Addis Ababa Workshop of 18-21 April and the resulting Strategy and
Implementation Programme on ‘Climate for Development in Africa’ was the first initiative in
which I found myself needing to interpret and promote GCOS strategy into a broader political
environment and to influence that environment in support of GCOS. The Addis Ababa
meeting will be dealt with in Item 10.2 but it is appropriate to foreshadow my assessment
that the GCOS community will need to take a hard look at our strategy for ensuring that:
•

The various components of GCOS, and GCOS as an integrated global system,
continue to be planned and implemented in a co-ordinated, systematic way and do
not become excessively hostage to other political agendas; but also that:
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•

The potential, and the institutional arrangements, for GCOS to contribute to the
climate applications and services needed to effectively support achievement of the
Millennium Development Goals are better understood in both the climate impact and
the development assistance communities.

17.
I believe that, as a prototype for the follow-on to the GCOS Regional Workshops and
Action Plans, the ‘Climate for Development in Africa’ initiative is in need of particularly
insightful SC consideration and strategic guidance to the GCOS sponsors and
implementation bodies at this session.
Follow-up and ongoing role of the Steering Committee
18.
Given that the SC meets in session only once per year for three days or less per
session, I would like SC-XIV to consider how best to secure the on-going engagement of SC
members (in addition to the extremely busy Panel Chairs) in the on-going guidance of GCOS
development.

TOWARDS AN OVERALL PERSPECTIVE ON GCOS
John W Zillman
Introduction
1.
The concept of, and implementation strategy for, the Global Climate Observing
System (GCOS) have progressed through several stages over the sixteen years since it was
first proposed but despite the development of a number of excellent Implementation Plans,
there appears to be no overall widely-shared understanding of its purpose, scope,
institutional architecture and implementation strategy.
2.
While its main institutional mechanisms, its Steering Committee, its domain-based
Panels and its Secretariat have made a lot of progress over the past decade, especially at
the detailed technical level, there appears to be an urgent need for a clearer ‘big-picture’
view of what GCOS is and where it fits in the overall institutional framework for earth system
observation and service provision.
3.
In order to facilitate progress towards a shared big-picture view of GCOS, the
following paragraphs briefly summarise a number of different perspectives that have been
used from time to time and explore the scope for development of an overall perspective that
might facilitate a broader understanding and sense of ownership of GCOS in the climate
community at large.
The original basic concept for GCOS
4.
This is depicted schematically in Figure 1*. It envisaged GCOS essentially as a
‘system of systems’ through which the climate-relevant activities of the various existing
observing systems would be coordinated, supplemented and focussed on serving, through
the relevant international and national service, applications and research programmes the
three key objectives of:
•
•
•

Economic development;
Climate system monitoring; and
Understanding and prediction of climate.
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An overall framework for earth-system observation and service provision
5.
As the concept of the ‘climate system’ consisting of the three earth system domains
of atmosphere, ocean and land surface became more widely accepted through the 1990s,
the long-established World Weather Watch model of observation/data processing/service
provision began to be seen as relevant also on climate time scales and the matrix framework
depicted in Figure 2 in which atmospheric, oceanographic and terrestrial observations
underpin climate research, modelling and service provision emerged as a useful framework
for conceptualising GCOS as a across-cutting system encompassing parts of the separate
domain-based observing systems for the atmosphere, ocean and land surface.
GCOS built on the domain-based observing system
6.
Figure 3 fills in the observation layer of Figure 2 and depicts GCOS in its crosscutting context built on the main domain-based observing system, viz:
•
•
•

GOOS for the ocean;
WWW-GOS and GAW for the atmosphere; and
GTOS and WHYCOS for surface land and water.

Domain-based advisory and reporting arrangements
7.
Figure 4 depicts the main advisory and reporting arrangements for the domain-based
observing system Steering Committees and Panels, essentially all of which consist of
individual or representative experts providing advice to the Executive Heads and/or
Governing Bodies of their respective sponsoring international agencies.
Intergovernmental responsibilities for the component systems of GCOS
8.
Figure 5 identifies he main intergovernmental bodies, on which all UN system
countries may be represented, which carry implementation, coordination and operational
responsibility for the main component observing systems of GCOS.
GCOS as a component of GEOSS
9.
Figure 6 shows the domain of coverage of the main earth observing systems against
a slightly different (and more physically realistic) representation of the earth system. GCOS
is shown, in this representation, as encompassing the climate-relevant parts of all the
individual domain-based observing systems while itself embedded within the larger
observation domain of GEOSS, as its climate component.
National reflection of international programme structures
10.
The various international observing, research, data processing, modelling and service
programmes represent essentially the aggregate of individual national activities in each of
the main areas of activity. Figure 7 depicts the national reflection of the international
programme structure of Figure 2 through which the national manifestation of GCOS
underpins the full range of climate services provided through the climate services
departments of NMSs and (in many cases) sister agencies responsible for oceanic and
environmental services.

1
ANNEX VI

LIST OF ACTIONS AND RECOMMENDATIONS
1. The SC encouraged the Chairman to explore the scope for GCOS to serve as the
observational element in the development of regional climate services, through a chain of
collaborations with appropriate programmes of WMO and its other sponsors.
2. The SC expressed concern at the limited response to requests from the Lead Centres for
supply of metadata for GUAN stations and urged the continuation of efforts to acquire these
data.
3. The SC welcomed the work towards establishing a reference network of high quality
observing sites, including surface and upper-air measurements, a high-priority requirement
identified in the GCOS IP. It noted that the establishment of a reference network would
require the endorsement of the relevant WMO constituent bodies and it stressed that the
existence of such a network would in no way diminish the requirement for the existing upperair networks, both the GUAN and the full WWW/GOS network. Indeed, the reference network
would provide measurements to a standard that would enhance the applicability for climate
purposes of data from the more comprehensive networks. The SC endorsed the
establishment of the proposed reference network.
4. The SC requested the Secretariat to take appropriate actions, jointly with WCRP, to ensure
continuation of the archive of BSRN data.
5. The SC endorsed GCOS co-sponsorship of the Third International Reanalysis Conference.
6. The SC commended the development of the OOPC ‘State of Ocean Climate’ index web
site and encouraged continuing work with the WCRP and other components of WCP to
develop and display ocean subsurface indices that are of general interest.
7. The SC, recognizing the important contribution made to the development of the global
ocean observing system by the OceanObs1999 conference, requested that OOPC
investigate the possibility of organizing a successor conference in 2009, with WCRP as a full
co-sponsor as in 1999. It suggested also that discussions be undertaken with relevant IGBP
and other ecosystem programmes concerning co-sponsorship.
8. The SC, recognizing that the present ocean system activities depend heavily on short term
research support, requested the Chairman and Secretariat to foster discussion at the highest
accessible intergovernmental and governmental levels regarding the need for mechanisms
(including ‘agents of implementation’) to sustain global ocean observations, analyses and
reanalyses.
9. The SC requested the Secretariat to coordinate with the GTOS and WCRP Secretariats to
arrange formalisation of GCOS-GTOS-WCRP co-sponsorship of TOPC.
10. The SC requested that TOPC establish contacts with WCRP/CEOP in order to pursue
better coordination of relevant surface measurements. It furthermore requested that the
Secretariat invite a CEOP presentation at next SC meeting.
11. The SC requested that TOPC continue working with the CEOS WGCV to further develop
protocols for product validation.
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12. The SC requested that TOPC review, in coordination with the other Panels, the status of
and improvements needed on, the observation of surface precipitation over land associated
with surface processes and the observation of ice sheets.
13. The SC requested the Chairman to foster, through all available channels, stronger
support by NMHSs for improvements in operations of the World Weather Watch Basic
Systems to meet critical climate data requirements. Furthermore, it called for stronger
collaboration between the weather and climate communities both within and beyond NMHSs
in the planning, funding and implementation of these improvements.
14. The SC expressed its appreciation to all those involved in GAW implementation for its
progresses in the monitoring of ECVs related to atmospheric chemistry and aerosols and
recommended the continuation of efforts to formally recognize GAW networks in GCOS,
particularly ozone.
15. The SC expressed its appreciation to the GTOS Steering Committee and Secretariat on
overall progress with GTOS and encouraged the GTOS SC to strengthen its focus on
activities that will support its climate component.
16. The SC recommended maintaining and reinforcing the coordination between HWR,
GCOS and other relevant partners in promoting global access to and exchange of
hydrological data and derived products, building on the GTN-H initiative and WMO Resolution
25. These efforts should be pursued in the context of IGWCO and GEOSS, and make best
use of WHYCOS programme components.
17. The SC recommended the organization on a regular basis of coordination meetings at
Secretariat level, of the climate related programmes within WMO, including WCP, WCRP,
GCOS and IPCC. It also recommended closer coordination between GCOS and WCP
activities at the regional level, and suggested that WMO add representatives of GCOS and
WCRP to the Provisional Organizing Committee of WCC-3.
18. The SC recognized the need for significant improvement in the availability and
accessibility of high frequency data for analysis of extreme events, and requested AOPC to
report on this matter at the next session of the SC.
19. The SC welcomed the Conference Statement from the WCRP Sea-level Rise and
Variability Workshop and requested the joint Panels to consider the implications of the
Statement for updating the GCOS Implementation Plan.
20. The SC agreed on the principle of GCOS co-sponsorship of WOAP and requested that
the GCOS Secretariat prepare, in liaison with the WCRP Secretariat, a precise proposal of
agreement between the two programmes, including the necessary amendments of the terms
of reference and a precise definition of what “co-sponsorship” entails for GCOS. This
proposal should be presented for approval to WCRP JSC and GCOS SC.
21. The SC recommended the organisation of a workshop in the second half of 2007
(possibly in August), including representation of the IPCC Bureau, key IPCC authors from
Working Groups 1 and 2, and WCRP and GCOS scientists, to build on the results of and
questions raised by AR4. The aim would be to inform the SC on future needs for climate
observations for IPCC purposes and to guide the definition of the scope and content of the
2009 GCOS IP progress report to UNFCCC.
22. The SC requested Prof. Mason to lead the preparation of a message to SBSTA
highlighting the motivation, main findings and benefits for the UNFCCC of the two “satellite
documents” derived from GCOS IP. This should be done in addition to the official statement
from GCOS.
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23. The SC suggested that SBSTA might wish to encourage the Parties that support Earth
Observation from Satellites to engage their national space agencies in progressing the
actions proposed and report to SBSTA on the progress made. Both GCOS and WCRP
should be involved in further consultations on this matter.
24. The SC invited Prof. Mason to assist with the preparation of the GCOS statement to
SBSTA-25, which should, in particular, express GCOS SC satisfaction with the CEOS
response, relate new guidelines with previous ones, stress the need for sustained
observations as a requirement for adaptation to climate variability and change, and make the
link between regional workshops and adaptation concerns.
25. The SC supported the establishment of a mechanism for early assessment of benefits
acquired from new observations, in order to prepare for supporting the long-term
reinforcement of GCOS networks in Polar regions.
26. The SC requested the GCOS Secretariat to prepare a statement for the next GEO
Plenary, acknowledging the good relations established between GCOS and GEO Secretariat,
and the recognition of GCOS (including appropriate elements of WCRP) as the climate
component of GEOSS, and expressing views on GCOS and WCRP involvement in GEO
activities including their contribution to other societal benefit areas.
27. The SC requested the Chairman and the Secretariat to ensure that the place of GCOS in
the WMO Integrated Observing System was well defined and that the joint ownership by IOC,
UNEP and ICSU of the climate-related systems was clearly recognized.
28. Noting the growing interest of the COP in adaptation, the SC agreed that sustained
observations are essential to achieve the UNFCCC’s adaptation agenda. It therefore
requested the GCOS Secretariat to interact further with the UNFCCC Secretariat to better
define the role that GCOS mechanism can play in this activity.
29. The SC requested the Secretariat, in consultation with the Chairman, to coordinate the
preparation and distribution of a joint letter from the four Executive Heads of its sponsoring
agencies, to be distributed through their individual channels to countries, urging the
appointment of National Coordinators and the establishment of the cross-agency National
Committees such as that now operating in China. The letter should reinforce the role of such
committees elaborated in similar earlier letters and foreshadow their potential role in
coordinating the preparation of national reports to the UNFCCC.
30. The SC requested the Chairman and the Secretariat to use all means available for
briefing delegations in preparation for the discussion of GCOS at the WMO Congress and the
IOC Assembly, and to play an active role in fostering national support for GCOS
implementation during the relevant debates.
31. The SC requested the Chairman and the Secretariat, through appropriate channels, to
reinforce the importance of reactivating the GCOS Cooperation Mechanism and to support Mr
Diamond and his colleagues in organizing its next meeting.
32. The SC requested the Secretariat to work with the WMO Technical Cooperation
Department in exploring mechanisms for resource mobilization, such as had emerged with
the ClimDev initiative for the Africa region.
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33. The SC expressed its concern at the imbalance between income and spending in the
GCOS Programme budget and recommended a comprehensive fund raising strategy aimed
at enabling GCOS to fulfil its approved plan of activities. This would include:
•
•
•
•

A plea to sponsors to maintain or increase their direct support;
Active participation by the Secretariat, SC members and Panel Chairs in the sessions
of governing bodies of its sponsors;
Direct requests by the Secretariat to heads of organisations; and
Encouragement to both GCOS SC and WCRP JSC Chairmen to work in tandem for
fund raising and promotion of activities and successes.

The Committee also requested the Director of the Secretariat to continue his efforts in raising
financial support from governments for the strengthening of the Secretariat operation.

LIST OF GCOS PUBLICATIONS*
GCOS-1
(WMO/TD-No. 493)

Report of the first session of the Joint Scientific and Technical
Committee for GCOS (Geneva, Switzerland, April 13-15, 1992)

GCOS-2
(WMO/TD-No. 551)

Report of the second session of the Joint Scientific and Technical
Committee for GCOS (Washington DC, USA, January 11-14, 1993)

GCOS-3
(WMO/TD-No. 590)

Report of the third session of the Joint Scientific and Technical
Committee for GCOS (Abingdon, UK, November 1-3,1993)

GCOS-4
(WMO/TD-No. 637)

Report of the fourth session of the Joint Scientific and Technical
Committee for GCOS (Hamburg, Germany, September 19-22, 1994)

GCOS-5
(WMO/TD-No. 639)

Report of the GCOS Data System Task Group (Offenbach,
Germany, March 22-25, 1994)

GCOS-6
(WMO/TD-No. 640)

Report of the GCOS Atmospheric Observation Panel, first session
(Hamburg, Germany, April 25-28, 1994)

GCOS-7
(WMO/TD No. 641)

Report of the GCOS Space-based Observation Task Group
(Darmstadt, Germany, May 3-6, 1994)

GCOS-8
(WMO/TD No. 642)
(UNEP/EAP.MR/94-9)

Report of the GCOS/GTOS Terrestrial Observation Panel, first
session (Arlington, VA, USA, June 28-30, 1994)

GCOS-9
(WMO/TD-No. 643)

Report of the GCOS Working Group on Socio-economic Benefits,
first session (Washington DC, USA, August 1-3, 1994)

GCOS-10
(WMO/TD-No. 666)

Summary of the GCOS Plan, Version 1.0, April 1995

GCOS-11
(WMO/TD-No. 673)

Report of the GCOS Data and Information Management Panel,
first session (Washington DC, USA, February 7-10, 1995)

GCOS-12
(WMO/TD-No. 674)

The Socio-economic Benefits of Climate Forecasts: Literature
Review and Recommendations (Report prepared by the GCOS Working
Group on Socio-economic Benefits), April 1995

GCOS-13
(WMO/TD-No. 677)

GCOS Data and Information Management Plan, Version 1.0,
April 1995

GCOS-14
(WMO/TD-No. 681)

Plan for the Global Climate Observing System (GCOS), Version 1.0,
May 1995

GCOS-15
(WMO/TD-No. 684)

GCOS Plan for Space-based Observations, Version 1.0, June 1995

GCOS-16
(WMO/TD-No. 685)

GCOS Guide to Satellite Instruments for Climate, June 1995

GCOS-17
(WMO/TD-No. 696)

Report of the GCOS Atmospheric Observation Panel, second session
(Tokyo, Japan, March 20-23, 1995)
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GCOS-18
(WMO/TD-No. 697)
(UNEP/EAP.MR/95-10)

Report of the GCOS/GTOS Terrestrial Observation Panel, second
session (London, UK, April 19-21, 1995)

GCOS-19
(WMO/TD-No. 709)

Report of the GCOS Data Centre Implementation/Co-ordination
Meeting (Offenbach, Germany, June 27-29, 1995)

GCOS-20
(WMO/TD-No. 720)

GCOS Observation Programme for Atmospheric Constituents:
Background, Status and Action Plan, September 1995

GCOS-21
(WMO/TD-No. 721)
(UNEP/EAP.TR/95-07)

GCOS/GTOS Plan for Terrestrial Climate-related Observations,
version 1.0, November 1995

GCOS-22
(WMO/TD-No. 722)

Report of the fifth session of the Joint Scientific and Technical
Committee for GCOS (Hakone, Japan, October 16-19, 1995)

GCOS-23
(WMO/TD-No. 754)
(UNEP/DEIA/MR.96-6)
(FAO GTOS-1)

Report of the GCOS/GTOS Terrestrial Observation Panel for Climate,
third session (Cape Town, South Africa, March 19-22, 1996)

GCOS-24
(WMO/TD-No. 768)
(UNESCO/IOC)

Report of the Joint GCOS/GOOS/WCRP Ocean Observations Panel
for Climate, first session (Miami, Florida, USA, March 25-27, 1996)

GCOS-25
(WMO/TD-No. 765)
(UNEP/DEIA/MR.96-5)

Report of the GCOS Data and Information Management Panel, second
session (Ottawa, Ontario, Canada, May 14-17, 1996)

GCOS-26
(WMO/TD-No. 766)

Report of the Joint CCl/CBS Expert Meeting on the GCOS Surface
Network (Norwich, UK, March 25-27, 1996)

GCOS-27
(WMO/TD-No. 772)
(UNEP/DEIA/MR.96-7)

Report of the Expert Meeting on Hydrological Data for Global
Observing Systems (Geneva, Switzerland, April 29-May 1, 1996)

GCOS-28
(WMO/TD-No. 793)
(UNEP/DEIA/MR.97-3)

In Situ Observations for the Global Observing Systems (Geneva,
Switzerland, September 10-13, 1996)

GCOS-29
(WMO/TD-No. 794)
(UNEP/DEIA/MR.97-4)

Report of the Global Observing Systems Space Panel, second session
(Geneva, Switzerland, October 16-18, 1996)

GCOS-30
(WMO/TD-No. 795)

Report of the sixth session of the Joint Scientific and Technical
Committee for GCOS (Victoria, British Columbia, Canada, October 28November 1, 1996)

GCOS-31
(WMO/TD-No. 803)

Proceedings of the fifth meeting of the TAO Implementation Panel
(TIP-5) (Goa, India, November 18-21, 1996)
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GCOS-32
(WMO/TD-No. 796)

GCOS/GTOS Plan for Terrestrial Climate-related Observations,
version 2.0, June 1997

GCOS-33
(WMO/TD-No. 798)

GHOST - Global Hierarchical Observing Strategy, March 1997

GCOS-34
(WMO/TD-No. 799)

Initial Selection of a GCOS Surface Network, February 1997

GCOS-35
(WMO/TD-No. 839)

Report of the second Joint CCl/CBS Meeting on the GCOS Surface
Network (De Bilt, The Netherlands, June 25-27, 1997)

GCOS-36
(WMO/TD-No. 844)
(UNESCO/IOC)

Report of the Joint GCOS/GOOS/WCRP Ocean Observations Panel for
Climate, second session (Cape Town, South Africa, February 11-13,
1997)

GCOS-37
Report of the Global Observing Systems Space Panel, third session
(WMO/TD-No. 845)
(Paris, France, May 27-30, 1997)
(GOOS-10) & (GTOS-9)
GCOS-38
(WMO/TD-846)
(GTOS-10)

Report of the Meeting of Experts on Ecological Networks (Guernica,
Spain, June 17-20, 1997)

GCOS-39
Report of the GCOS/GOOS/GTOS Joint Data and Information
(WMO/TD-No. 847)
Management Panel, third session (Tokyo, Japan, July 15-18, 1997)
(GOOS-11) & (GTOS-11)
(UNEP/DEIA/MR.97-8)
GCOS-40
(WMO/TD-No. 848)

Report of the GCOS/WCRP Atmospheric Observation Panel for
Climate, third session (Reading, UK, August 19-22, 1997)

GCOS-41
Report of the Joint GCOS/GOOS/WCRP Ocean Observations Panel for
(WMO/TD-No. 849)
Climate (OOPC) Ocean Climate Time-Series Workshop, (Baltimore, (GOOS33)
MD, USA, March 18-20, 1997)
GCOS-42
(WMO/TD-No. 857)

Report of the seventh session of the Joint Scientific and Technical
Committee for GCOS (Eindhoven, The Netherlands, September 22-26,
1997)

GCOS-43a
(GOOS-36)

TAO Implementation Panel, sixth session (Reading, U.K., November
4-6, 1997)

GCOS-43b
(GOOS-55)

International Sea Level Workshop (Honolulu, Hawaii, USA, June 10-11,
1997)

GCOS-44
(GOOS-61)

Report of the Joint GCOS/GOOS/WCRP Ocean Observations Panel for
Climate (OOPC), third session (Grasse, France, April 6-8, 1998)

GCOS-45
Report of the Joint Meeting of the GCOS/WCRP Atmospheric
(WMO/TD-No. 922)
Observation Panel for Climate and the GCOS/GOOS/GTOS Joint Data
(GOOS-58) & (GTOS-16) and Information Management Panel, fourth session (Honolulu, Hawaii,
(UNEP/DEIA/MR.98-6) USA, April 28-May 1, 1998)
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GCOS-46
(GTOS-15)

Report of the GCOS/GTOS Terrestrial Observation Panel for Climate,
fourth session (Corvallis, USA, May 26-29, 1998)

GCOS-47
(WMO/TD-No. 941)
(GOOS-67) (GTOS-20)

Report of the Global Observing Systems Space Panel, fourth session,
(College Park, Maryland, USA, October 22-23, 1998)

GCOS-48

Report on the Adequacy of the Global Climate Observing Systems (United
Nations Framework Convention on Climate Change, November 2-13 1998,
Buenos Aires, Argentina)

GCOS-49
(GOOS-64)

Implementation of Global Ocean Observations for
GOOS/GCOS, first session (Sydney, Australia, March 4-7, 1998)

GCOS-50
(GOOS-65)

Implementation of Global Ocean Observations for GOOS/GCOS, second
session (Paris, France, November 30, 1998)

GCOS-51
(GOOS-66)

Global Ocean Observations for GOOS/GCOS: An Action Plan for
Existing Bodies and Mechanisms

GCOS-52
(GOOS-68)

TAO Implementation Panel, seventh session (Abidjan, Ivory Coast,
November 11-13, 1998)

GCOS-53
(WMO/TD-No. 958)

GCOS Surface Network (GSN) Monitoring Centre Implementation
Meeting (Offenbach, Germany, January 19-20, 1999)

GCOS-54
(WMO/TD-No. 953)

Report of the eighth session of the WMO-IOC-UNEP-ICSU Steering
Committee for GCOS (Geneva, Switzerland, February 9-12, 1999)

GCOS-55

Report of the GCOS/WCRP Atmospheric Observation Panel for Climate
(AOPC), fifth session (Silver Spring, MD, USA, April 20-23, 1999)

GCOS-56
(GOOS-75)

Special Report of the Joint GCOS/GOOS/WCRP Ocean
Observations Panel for Climate (OOPC), fourth session (May 17, 1999);
The CLIVAR Upper Ocean Panel (UOP), fourth session (May 21, 1999);
A Joint Planning Meeting of the OOPC and the UOP for the
OCEANOBS99 Conference (Woods Hole, MA, USA, May 18-20, 1999)

GCOS-57
(WMO/TD-No. 978)
(GOOS-79)

Report of the OOPC/AOPC Workshop on Global Sea Surface
Temperature Data Sets (Palisades, N.Y., USA, November 2-4, 1998)

GCOS-58
(GOOS-71)

Report of the sixth session of the IOC Group of Experts on the Global
Sea Level Climate Observing System (GLOSS)

GCOS-59
(GTOS-22)

Report of the GCOS/GTOS Terrestrial Observation Panel for Climate,
fifth session (Birmingham, UK, July 27-30, 1999)

GCOS-60
(WMO/TD-No. 1004)
(GOOS-70)

GCOS/GOOS/GTOS Joint Data and Information Management Plan,
Version 1.0, May 2000
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GCOS-61
(WMO/TD-No. 1031)

Report of the ninth session of the WMO-IOC-UNEP-ICSU Steering
Committee for GCOS (Beijing, China, September 12-14, 2000)

GCOS-62
(WMO/TD-No. 1038)

Report of the Pacific Islands Regional Implementation Workshop on
Improving Global Climate Observing Systems (Apia, Samoa,
August 14-15, 2000)

GCOS-63
(WMO/TD-No. 1047)
(GTOS-26)

Establishment of a Global Hydrological Observation Network for
Climate. Report of the GCOS/GTOS/HWRP Expert Meeting
(Geisenheim, Germany, June 26-30, 2000)

GCOS-64
(GOOS-107)

Report of the eighth session of the TAO Implementation Panel (TIP-8)
(St. Raphael, France, October 15, 1999)

GCOS-65
(WMO/TD-No. 1055)

Report of the sixth session of the GCOS/WCRP Atmospheric Observation
Panel for Climate (AOPC) (Geneva, Switzerland, April 10-13, 2000)

GCOS-66
(GOOS-108)

Report of the ninth session of the TAO Implementation Panel (TIP-9)
(Perth, Australia, November 16-17, 2000)

GCOS-67
(WMO/TD-No. 1072)

GCOS Implementation Strategy: Implementing GCOS in the New
Millennium

GCOS-68
(WMO/TD-No. 1093)

Report of the seventh session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC) (Geneva, Switzerland,
April 30-3 May, 2001)

GCOS-69
(GOOS-98)

Report of the fifth session of the Joint GCOS-GOOS-WCRP Ocean
Observations Panel for Climate (OOPC), Bergen, Norway,
June 20-23, 2000.

GCOS-70
(GOOS-113)

Report of the sixth session of the Joint GCOS-GOOS-WCRP Ocean
Observations Panel for Climate (OOPC), Melbourne, Australia,
May 2-5, 2001

GCOS-71
(WMO/TD-No. 1099)
(GTOS-29)

Report of the GCOS/GTOS/HWRP Expert Meeting on the Implementation
of a Global Terrestrial Network - Hydrology (GTN-H), Koblenz, Germany,
June 21-22, 2001

GCOS-72
(GOOS-116)

Report of the seventh session of the IOC Group of Experts on the Global
Sea Level Observing System (GLOSS), Honolulu, April 26-27, 2001

GCOS-73
(WMO/TD-No. 1106)

Manual on the GCOS Surface and Upper-Air Networks: GSN and GUAN,
April 2002

GCOS-74
(WMO/TD-No. 1109)

Report of the GCOS Regional Workshop for Eastern and Southern Africa
on Improving Observing Systems for Climate, Kisumu, Kenya,
October 3-5, 2001

GCOS-75
(WMO/TD-No. 1124)

Summary Report of the tenth session of the WMO-IOC-UNEP-ICSU
Steering Committee for GCOS, Farnham, UK, April 15-19, 2002

GCOS-76
(WMO/TD-No. 1125)

Report of the eighth session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC), Wokingham, UK, May 20-24, 2002
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GCOS-77
(GOOS-122)

International Workshop for Review of the Tropical Moored Buoy Network,
September 10-12, 2001, Seattle, Washington, USA. Workshop Report

GCOS-78
(WMO/TD-No. 1126)

Report of the GCOS Regional Workshop for Central America and the
Caribbean. "Observing Climate from Weather Extremes to Coral Reefs",
San José, Costa Rica, March 19-21, 2002 (disponible también en español)

GCOS-79
(WMO/TD-No. 1133)

Interim Report to the sixteenth session of the Subsidiary Body for
Scientific and Technological Advice of the UNFCCC by the Global Climate
Observing System, Bonn, Germany, June 5-14, 2002

GCOS-80
(WMO/TD-No.1140)

Report of the GCOS Regional Workshop for East and Southeast Asia on
Improving Observing Systems for Climate, Singapore, September 16-18,
2002

GCOS-81
(GOOS-124)

Seventh session of the Joint GCOS-GOOS-WCRP Ocean Observations
Panel for Climate (OOPC), Kiel, Germany, June 5-8, 2002

GCOS-82
(WMO/TD-No.1143)

Second Report on the Adequacy of the Global Observing Systems for
Climate in Support of the UNFCCC

GCOS-82 (ES)
(WMO/TD-No.1176)

Second Report on the Adequacy of the Global Observing Systems for
Climate in Support of the UNFCCC – Executive Summary

GCOS-83
(WMO/TD-No.1155)
(GTOS-33)

Report of the Global Terrestrial Network - Hydrology (GTN-H)
Coordination Panel Meeting, Toronto, Canada, November 21-22, 2002

GCOS-84
(WMO/TD-No.1156)
(GTOS-32)

Report of the GCOS/GTOS/HWRP Expert Meeting on Hydrological Data
for Global Studies, Toronto, Canada, November 18-20, 2002

GCOS-85
(WMO/TD-No.1167)

Report of the GCOS Regional Workshop for Western and Central Africa
on Improving Observing Systems for Climate, Niamey, Niger,
March 27-29, 2003 (disponible en français)

GCOS-86
(WMO/TD-No.1183)

Report of the GCOS Regional Workshop for South America on Improving
Observing Systems for Climate, Santiago, Chile, October 14-16, 2003
(disponible también en español)

GCOS-87
(WMO/TD-No.1189)

Summary Report of the eleventh session of the WMO-IOC-UNEP-ICSU
Steering Committee for GCOS, Melbourne, Australia, April 7-10, 2003

GCOS-88
(WMO/TD-No. 1190)

Conclusions from the ninth session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC), Asheville, NC, USA, June 23-27,
2003

GCOS-89
(GOOS-140)

Report of the Eighth session of the Joint GCOS-GOOS-WCRP Ocean
Observations Panel for Climate (OOPC), Ottawa, Canada, September 3-6,
2003

GCOS-90
(GOOS-141)

IOC Group of Experts on the Global Sea Level Observing System
(GLOSS), eighth session, Paris, France, October 13 and 16-17, 2003
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GCOS-90bis

Report of the GCOS/GTOS Terrestrial Observation Panel for Climate
(TOPC), seventh session, Rome, Italy, December 16-18, 2003.

GCOS-91
(WMO/TD-No.1221)

Summary Report of the twelfth session of the WMO-IOC-UNEP-ICSU
Steering Committee for GCOS, Geneva, Switzerland, March 15-19, 2004

GCOS-91bis

Conclusions from the tenth session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC), Geneva, Switzerland, April 19-23,
2004

GCOS-92
(WMO/TD-No.1219)

Implementation Plan for the Global Observing System for Climate in
Support of the UNFCCC

GCOS-92 (ES)
(WMO/TD-No.1244)

Implementation Plan for the Global Observing System for Climate in
Support of the UNFCCC – Executive Summary

GCOS-93
(WMO/TD-No.1238)
GTOS-35

Summary Report of the eighth session of the GTOS/GCOS Terrestrial
Observation Panel for Climate, Ispra, Italy, April 6-7, 2004

GCOS-94
(WMO/TD-No.1248)

Report of the GCOS Regional Workshop for Central Asia on Improving
Observing Systems for Climate, Almaty, Kazakhstan, May 24-26, 2004
(имеется также на русском языке)

GCOS-95
(GOOS-143)

Report of the ninth session of the Joint GCOS-GOOS-WCRP Ocean
Observations Panel for Climate (OOPC), Southampton, UK, June 7-10,
2004

GCOS-96
(WMO/TD-No. 1255)

Analysis of Data Exchange Problems in Global Atmospheric and
Hydrological Networks

GCOS-97
(WMO/TD-No. 1259)

Report of the GCOS Regional Workshop for South and Southwest Asia
on Improving Observing Systems for Climate, New Delhi, India,
October 11-13, 2004

GCOS-98
(GOOS-146)

Progress with the Initial Ocean Climate Observing System: A Report to the
UNFCCC – April 2005

GCOS-99
(GOOS-149)

IOC Group of Experts on the Global Sea Level Observing System
(GLOSS), ninth session, Paris, France, February 24-25, 2005

GCOS-100
(WMO/TD-No. 1283)

Report of the GCOS Regional Workshop for Eastern and Central Europe
on Improving Observing Systems for Climate, Leipzig, Germany,
April 26-28, 2005

GCOS-101
(WMO/TD-No. 1298)
(GTOS-37)

Report of the 2nd Meeting of the GTN-H Coordination Panel, Koblenz,
Germany, July 4-5, 2005

GCOS-102

Conclusions from the eleventh session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC), Geneva, Switzerland, April 11-15,
2005

GCOS-103
(WMO/TDN-No 1341)

Summary report of the thirteenth session of the WMO-IOC-UNEP-ICSU
Steering Committee for GCOS, St Petersburg, Russian Federation, 5-8
October 2005
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GCOS-104
(GOOS-150)

Report of the tenth session of the Joint GCOS-GOOS-WCRP Ocean
Observations Panel for Climate Tenth, Geneva, Switzerland, May 9-12,
2005
Session Final Report

GCOS-105

Conclusions from the twelfth session of the GCOS/WCRP Atmospheric
Observation Panel for Climate (AOPC), Geneva, Switzerland, April 3-7,
2006

GCOS-106
(WMO/TD-No. 1337)

Report of the GCOS Regional Workshop for the Mediterranean Basin,
Marrakech, Morocco, November 22-24, 2005

GCOS-107
(WMO/TD-No. 1338)

Systematic Observation Requirements for Satellite-Based Products for
Climate

GCOS-108
(WMO/TD-No. 1358)

Climate Information for Development Needs an Action Plan for Africa,
Report and Implementation Strategy, Addis Ababa, Ethiopia, 18-21 April
2006

GCOS-109
(WMO/TD-No 1363)

Summary report of the fourteenth session of the WMO-IOC-UNEP-ICSU
Steering Committee for GCOS, Geneva, Switzerland 10-12 October 2006
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