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Report of the GTOS Secretariat on the progress on the development of a terrestrial framework for the development of standards and guidance material for variables related to Climate in support of the United Nations Framework Convention on Climate Change
(Submitted by the GTOS Secretariat)

Summary and Purpose of Document

This document was prepared by the GTOS Secretariat to highlight the progress made towards the development of a terrestrial framework for the development of standards and guidance material for variables related to Climate in support of the United Nations Framework Convention on Climate Change (UNFCCC). It is divided in three parts and also contains the background paper (Annex 1) which was prepared by the GTOS Secretariat and the statement given by the GTOS programme Director. Acknowledgements are made to GCOS and the Chair of TOPC for initiating and leading the interaction with the UNFCCC.
ACTION PROPOSED

The members of the GTOS Steering Committee are invited to note the information contained in this document for discussion under Agenda Item 9 and to consider the future reporting mechanism to the UNFCCC.

PART 1

Report on the progress on the development of a terrestrial framework for the development of standards and guidance material for variables related to Climate
Submitted by the GTOS secretariat to the
United Nations Framework Convention on Climate Change  

 Subsidiary Body for Scientific and Technological Advice (SBSTA) Twenty-Third Session

Montréal, 28 November to 9 December 2005
Prepared on October 2005

1. The Global Climate Observation System (GCOS) Implementation Plan was endorsed by the United Nations Framework Convention on Climate Change (UNFCCC) Conference of the Parties (COP) on its Tenth Session (Decision 5/CP.10, Buenos Aires, 6-18 December 2004). The Plan stated (p. 9) that “the climate observing system in the Terrestrial Domain remains the least well-developed component of the global system, whilst at the same time there is increasing significance being placed on terrestrial data for climate forcing and understanding, as well as for impact and mitigation assessment”; and it identified the establishment of an international body for standards, regulatory material and guidelines for terrestrial climate-related observations to be “a key requirement for successful implementation of this Plan”.

2. At its Ninth Session held in Milan, 1-12 December 2003, the Conference of Parties  (Decision 11/CP.9, point 8.) invited “the sponsoring agencies of the Global Climate Observing System, and in particular those of the Global Terrestrial Observing System, in consultation with other international or intergovernmental agencies, as appropriate, to develop a framework for the preparation of guidance materials, standards and reporting guidelines for terrestrial observing systems for climate, and associated data and products, taking into consideration possible models, such as those of the World Meteorological Organization/Intergovernmental Oceanographic Commission Joint Commission for Oceanographic and Marine Meteorology, and to submit a progress report on this issue to the Conference of the Parties at its eleventh session”.

3. The purpose of this note is to inform COP of the progress made.

4. The reliable assessment of global and regional environmental changes (both natural and human-induced) requires systematic, consistent and well-documented observations. Since much of the data for the terrestrial environment is obtained by national agencies and given that many national observing systems have developed independently from a common international framework, the fulfillment of this requirement presents a special challenge. 

5. Through the Global Terrestrial Observing System (GTOS), the Food and Agriculture Organization of the United Nations (FAO) commissioned a report on the subject of establishing a framework for terrestrial climate-related observations. The report examined existing mechanisms employed by intergovernmental or international organizations for similar purposes, including those of FAO, the International Council for Science (ICSU), the International Organization for Standardization (ISO), the United Nations Environment Programme (UNEP), the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the World Meteorological Organization (WMO). Desirable characteristics and needed elements of an effective framework are discussed and a number of approaches that could meet the requirements are suggested. The report also identified the sectoral requirements for terrestrial climate-related observations and the corresponding key intergovernmental and national agencies responsible for the various sectors. The report (part three of present document) is intended as background material for future discussions and is currently being reviewed by key stakeholders including ICSU, UNEP, UNESCO and WMO.
6. Due to the global character of the issue, an effective system will require the collective and continuing involvement of governments in the observing, processing and archiving activities at the national level, through progressive steps that lead to intergovernmental consensus and concerted action. However, there is a need for interim arrangements so that guidance on terrestrial observations is considered by currently existing bodies. The final mechanism adopted should not only be able to support the climate related variables but also the broader “internationally relevant” terrestrial variables. 

7. Since insufficient capacity exists in the international terrestrial science community to sustain such a process, financial support may be of decisive importance. Some support could come from co-sponsoring UN agencies; however, additional sources of funds will be needed and should be considered in an implementation plan.

8. A high-level Inter-Agency Coodination and Planning Committee (ICPC, composed of FAO, UNESCO, UNEP and WMO, with participation by ICSU) has undertaken, as part of its agenda and high priority, activities towards the establishment of a joint mechanism for terrestrial observations as requested in Decision 11/CP.9, point 8. ICPC will further consider the FAO report and other options. The interests, roles and requirements of potential stakeholders (including national agencies, intergovernmental organizations, the scientific community and its programmes) will also be assessed. It is anticipated that the Sponsors of GCOS and GTOS, represented through ICPC, will develop a recommendation that when implemented would satisfy the requirement for the preparation of guidance materials, standards and reporting guidelines for terrestrial observing systems for climate, and associated data and products.

PART 2

Statement by John S. Latham, GTOS Programme Director
on the

DEVELOPMENT OF A FRAMEWORK FOR THE PREPARATION OF GUIDANCE MATERIALS, STANDARDS, REPORTING GUIDELINES, AND ASSOCIATED DATA AND PRODUCTS FOR TERRESTRIAL OBSERVING SYSTEMS

Submitted to the

United Nations Framework Convention on Climate Change  

 Subsidiary Body for Scientific and Technological Advice (SBSTA) Twenty-Third Session

Montréal, 28 November to 9 December 2005

Mr. Chairman,

Distinguished delegates of member countries,

Distinguished delegates of participating international organizations,

Ladies and gentlemen,

Thank you Mr Chairman for allowing me the opportunity to make this statement and to bring to you the perspectives of the Global Terrestrial Observing System Secretariat and the Food and Agriculture Organization of the United Nations. 

As requested by COP 9 I will report on the progress made in the development of a framework for the preparation of guidance materials, standards, reporting guidelines, and associated data and products for terrestrial observing systems.

The United Nations Framework Convention on Climate Change provides us with a sound basis for this required global cooperation and GTOS is committed to assisting the UNFCCC in meeting its long term objective to stabilize greenhouse gas concentrations in the atmosphere and assisting member countries in meeting their obligations and confronting the effects of climate change. Moreover, GTOS welcomes th close partnership with our sister observing system GCOS working closely together on the GCOS Implmentataion Plan, particulary in realtion to the essential terrestrial variables.

To achieve thes objectives as metentioned above there is a need to reliably assess, understand and predict global and regional climatic change (both natural and human-induced) but this requires systematic, consistent and well-documented observations. This can only be achieved through a coordinated and sustained mechanism which is endorsed and supported by International and national agencies which gather and maintain data for the terrestrial environment. Considering that many of these agencies have developed independently from a common international framework, the fulfilment of this requirement presents a special challenge.

It is for this reason that the climate observing system in the Terrestrial Domain remains the least well-developed component of the global observing system. On the other hand there is increasing significance being placed on terrestrial data for understanding climate change as well as for impact and mitigation assessment as well as for driving adaptation strategies.

Mr .Chairman it is important to recognize that to date there has been inadequate coordination in the international terrestrial science community and little effort orientated towards the development of standards related to the terrestrial climate variables, there has been less commitment to sustain such a process of systematic observation based on existing or newly evolving standards. Both the human and financial resources for developing the requisite standards and adequate capacity building programmes to utilise existing standards remain major impediments to such a process.

As to the framework options, a full report is under development and a synthesis of this is available to this SBSTA. This report, as per the guidance of COP9, considered the intergovernmental process of a J-COMM process, but this remains but one of the potential approaches for such a framework. At this time no definitive model has as yet been defined as an optimum approach.

Concurrently with this current review of a framework has been the recent launch of the Global Earth Observing System which seeks to coordinate such processes and it is for this reason that GTOS fully supports the GEOSS Implementation Plan in which GTOS and its sister observing systems, the UN agencies and many others have been instrumental in evolving. The objectives of the GEOSS IP are commensurate with our own. Hopefully GEO will provide the additional political support required to achieve the mechanism to collect and share the data and information required on the terrestrial variables related to but not limited to those affecting the climate system.

Since receiving the request of COP 9,  the Global Terrestrial Observing System (GTOS) Secretariat) as well as the sponsors of GTOS have been actively collaborating with its partners to gather and examine existing mechanisms employed by intergovernmental and international organizations for similar purposes. Desirable characteristics and needed elements of an effective framework have been discussed and a number of approaches that could meet the requirements have been suggested. 

The finding of these investigations will be used as background material for future discussions and is currently being reviewed by key stakeholders. A high-level Inter-Agency Coordination and Planning Committee (ICPC, composed of FAO, UNESCO, the IOC of UNESCO, UNEP and WMO, with participation by ICSU) will further meet to assess these findings and with a panel of experts will consider the interests, roles and requirements of potential stakeholders (including national agencies, intergovernmental organizations, the scientific community and its programmes) before providing a final recommendation through GTOS to SBSTA. The establishment of a suitable framework and the development of the adequate standards which are nationally acceptable will take some time to evolve, ratify and implement. 

Mr Chairman while deliberating the framework let me take this opportunity to inform you that, through FAO, the Land Cover Classification System (LCCS) developed by FAO and UNEP is now widely being accepted as an international standard for land cover inventory and change assessment  and that this standard, which addresses one of the thirteen essential climate variables pertaining to the terrestrial domain, as identified in the GCOS IP,  is now submitted as a new work item proposal being reviewed by the International Organization for Standardization (ISO) though TC 211. The intergovernmental process, as offered by the ISO standard technical committees, is a good an example of a community of practice in standards evolution and this approach also supports the development of a framework for the preparation of guidance materials, standards and reporting guidelines. GTOS believes that this is a critical and important milestone in the standardization process of land cover classification.

However I would like to stress that for any system to be effective it will require the collective and continuing involvement of governments in the observing, processing and archiving activities at the national level. Mr Chairman the final mechanism adopted should not only be able to support the climate related variables but also a broader group of terrestrial variables which are cross cutting though all the conventions and for which we are in a similar position of inadequate application of or development of appropriate standards.

Mr Chairman, this report raises an issue that the GTOS sponsors and indeed its Steering Committee (GTOS SC) recommends to the attention of the Parties. 

To guide the SBSTA in its considerations the GTOS urges:

1) The SBSTA to invite the GTOS Secretariat to provide a report to the Parties on the development of a framework for the preparation of guidance materials, standards, reporting guidelines, and associated data and products for terrestrial observing systems, as part of the regular reporting requested by the COP. This report will be supported by the deliberations of the ICPC and its expert working group but will be heavily dependent upon information on national implementation activities. It will also reflect the progress through standards setting bodies of specific standards.
Mr Chairman I thank you again for this opportunity to present the initial results of our work and hope to have further opportunity to present our initial recommendations on the structure of a proposed framework at your next session.

Thank you Mr Chairman 

John Latham, 
GTOS Programme Director 
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PART 3

Research and systematic observation

Draft conclusions proposed by the SBSTA Chair
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 Subsidiary Body for Scientific and Technological Advice (SBSTA) Twenty-Third Session

Montréal, 28 November to 9 December 2005
1. The Subsidiary Body for Scientific and Technological Advice (SBSTA) took note of the

submissions from Parties on the report on progress made towards implementing the initial ocean climate observing system, and on the final report on the analysis of data exchange issues in global atmospheric and hydrological networks, contained in document FCCC/SBSTA/2005/MISC.15 and Add.1.
2. The SBSTA welcomed with appreciation the report from the Global Climate Observing System (GCOS) secretariat on progress with the Implementation Plan for the Global Observing System for Climate in Support of the United Nations Framework Convention on Climate Change (hereinafter referred to as the GCOS implementation plan) contained in document FCCC/SBSTA/2005/MISC.14; the report from the Committee on Earth Observation Satellites (CEOS) on preparing a coordinated response from space agencies involved in global observations to the needs expressed in the GCOS implementation plan, contained in document FCCC/SBSTA/2005/MISC.17; and a progress report on developing a framework for the preparation of guidance materials, standards and reporting guidelines for terrestrial observing systems for climate, prepared by the Global Terrestrial Observing System (GTOS) secretariat

and contained in document FCCC/SBSTA/2005/MISC.16.

3. The SBSTA noted that there is now an excellent foundation upon which to improve the global

observing systems for climate. It urged Parties to further implement the GCOS implementation plan, including the capacity-building elements.
4. The SBSTA urged those Parties that have not already done so to designate GCOS national

coordinators and GCOS national focal points.

5. The SBSTA welcomed the information in document FCCC/SBSTA/2005/MISC.14, that almost all of the international agencies identified in the GCOS implementation plan have formally or informally acknowledged their roles in the GCOS implementation plan and are actively engaged in developing and/or refining their specific work plans. This commitment to action represents a substantial degree of international consensus and support for the GCOS implementation plan. FCCC/SBSTA/2005/L.17

6. The SBSTA welcomed and accepted the offer from the CEOS, on behalf of the Parties supporting space agencies involved in global observations, to provide a detailed report on a coordinated response to the needs expressed in the GCOS implementation plan at SBSTA 25 (November 2006).
7. The SBSTA welcomed the efforts by the GTOS secretariat to develop a framework for the preparation of guidance materials, standards and reporting guidelines for terrestrial observing systems for climate and encouraged GTOS to continue its work. It also called on the GTOS secretariat to assess the status of the development of standards for each of the essential climate variables in the terrestrial domain.

The SBSTA invited the GTOS secretariat to report on its progress by SBSTA 26 (May 2007).

8. 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.

9. The SBSTA noted that the report referred to in paragraph 8 would be heavily dependent upon

obtaining timely information on national implementation activities. Therefore, the SBSTA invited Parties to submit to the secretariat, by 15 September 2008, additional information on their national activities with respect to implementing the plan.

10. The SBSTA welcomed the ongoing efforts of the Group on Earth Observations (GEO) and

invited the GCOS and the GEO to continue to coordinate closely on the implementation of the GCOS implementation plan and the Global Earth Observation System of Systems (GEOSS) 10-year implementation plan. The SBSTA encouraged Parties included in Annex I to the Convention to facilitate the participation of developing country Parties in implementation activities wherever possible.

11. The SBSTA agreed to revise the “UNFCCC reporting guidelines on global climate change

observing systems”1 in order to reflect priorities of the GCOS implementation plan and incorporate the reporting on essential climate variables Parties also noted the need to revise the more comprehensive supplementary reporting format. 2 The SBSTA agreed to consider this issue at its twenty-fifth session. It invited the GCOS secretariat to submit to SBSTA by September 2006, a proposal on ways and means to address these needs.

12. The SBSTA noted the importance of the oceanic observations in contributing to meeting the

needs of the Convention. The SBSTA requested Parties in a position to do so to address the need for continued, sustained and enhanced support for the implementation of the global ocean observing system for climate. It noted in particular the need for sustained support to operationalize the system and need for the collection and archiving of marine data and metadata.

13. The SBSTA reiterated that data exchange is fundamental to the needs of the Convention. It noted with concern that many of the problems of data exchange, as referred to in the final report on the analysis of data exchange issues in global atmospheric and hydrological networks, 3 still remain. The SBSTA urged Parties to implement the possible remedy options identified in that report.

14. The SBSTA urged Parties and invited relevant intergovernmental organizations and international bodies, such as the World Meteorological Organization and the International Council for Science, to provide active support to international data centres in their efforts to obtain permission from countries for the release of the data and the rescue of historical climate records.
1 FCCC/CP/1999/7, chapter III

2 FCCC/SBSTA/2000/14, paragraph 59 and the supplementary reporting format can be found at

http://www.wmo.ch/web/gcos/Supp-Guidance-2000.pdf

3 Available as document GCOS-96 (WMO/TD No.1255) at http://www.wmo.int/web/gcos/gcoshome.html.

ANNEX 1

Guidance materials, standards, reporting guidelines and products for terrestrial climate observing systems
Informal background paper on possible mechanisms, contributors and users prepared by the Food and Agriculture Organization of the United Nations (FAO) and the Global Terrestrial Observing System (GTOS) Secretariat and under review by GTOS Sponsors
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1. Introduction

Reliable assessment of global and regional environmental changes (both natural and human-induced) requires systematic, consistent and well-documented observations. Since much of the data for the terrestrial environment is obtained by national agencies and given that many national observing systems have developed independently from a common international framework, the fulfilment of this requirement presents a special challenge. 

Realizing the need for policies and mechanisms to deal with climate change, the Conference of the Parties at its Ninth Session (Decision 11/CP.9; UNFCCC, 2003): 

“8. Invites the sponsoring agencies of the Global Climate Observing System, and in

particular those of the Global Terrestrial Observing System, in consultation with other international or intergovernmental agencies, as appropriate, to develop a framework for the preparation of guidance materials, standards and reporting guidelines for terrestrial observing systems for climate, and associated data and products, taking into consideration possible models, such as those of the World Meteorological Organization/Intergovernmental Oceanographic Commission Joint Commission for Oceanographic and Marine Meteorology, and to submit a progress report on this issue to the Conference of the Parties at its eleventh session”. (Emphasis added). 

The above decision implies a range of outputs, including standards (“established for use as a rule or basis of comparison in measuring or judging the capacity, quantity, content, extent, value, quality, etc.”) guidance materials (“that offer basic information or instruction”) and associated data and products, the latter calling for specialized expertise in terrestrial observations. 

The present report was prepared in response to the COP 9, Decision 11. It explores ways and means for developing and implementing an international framework that would meet the objectives defined by COP in the terrestrial climate domain. 

Section 2 identifies some desirable characteristics of an effective framework. Section 3 reviews some relevant mechanisms presently in use. Section 4 discusses the elements of a potential framework and discusses two approaches that could meet the requirements. Section 5 suggests several important next steps. The acronym “TCF” (Terrestrial Climate Framework) is used for convenience as a short hand designation for the framework. 

2. Initial considerations

Because of the global character of climate change, an ongoing “operational” system will require the collective involvement of governments in the observing, processing and archiving activities at the national level. This can be achieved most effectively through an intergovernmental organization. Although an intergovernmental mechanism is clearly needed, the complexity of the issues being addressed may require a progressive set of actions over a period of years that leads towards governmental consensus and concerted action. 

TCF may need to be undertaken “jointly by” or “in coordination with” several intergovernmental or international organizations that have legitimate interest in terrestrial observations and/or need them to fulfil their mandates. The TCF mechanism should cover the “internationally relevant” terrestrial variables, beginning with those identified by GCOS (GCOS, 2004). 
Initially, the Essential Climate Variables (GCOS, 2004) should be given priority. These are:
	(i) Albedo 

(ii) Biomass

(iii) Fire disturbance 

(iv) Fraction of absorbed photosynthetically active radiation (fAPAR)

(v) Glaciers and ice caps

(vi) Ground water


	(vii) Lake levels 

(viii) Land cover (including vegetation type) 

(ix) Leaf area index

(x) Permafrost and seasonally-frozen ground 

(xi) River discharge 

(xii) Snow cover

(xiii) Water use




Some additional variables may be needed insofar as: 

(i) the list of variables for climate monitoring will probably change in the future (GCOS, 2004) as our scientific understanding of complex terrestrial ecosystem and climate change processes are better understood; 

(ii) climate impacts and adaptation, although not an explicit mandate for the global observing systems, are of interest to the Parties (e.g. Decisions 5, 6, 10, 11/CP.9; UNFCCC, 2003) and will require terrestrial observations beyond those presently endorsed by the COP; 

(iii) it is unlikely that separate, effective international mechanism(s) could be established for non-climate terrestrial variables. 

The main users of terrestrial climate observations, in an approximate order of importance, would be individual countries, the international science community, UN organizations, global observing systems and others including the general public. This implies that a TCF should be responsive to a broad range of user groups or their representatives. A TCF should also be capable of ongoing review, assessment, and revision of variables in response to changing requirements and technologies. 

TCF could be successful only if individual countries “approve” it through formal adoption of proposed terms of reference agreed by governments. Once approved, the countries would support development and compliance with guidance materials, standards, reporting guidelines and products flowing from the work of the TCF. “Support” refers to: a) financial support, and b) support in kind (experts, data, etc.). Without these two, TCF will not succeed. 

Since insufficient capacity exists in the international terrestrial science community to sustain such a process, financial support for TCF may be of decisive importance. Some support could come from co-sponsoring UN agencies; however, additional sources of funds will be needed and should be considered in an implementation plan.

3. Current practices and existing models

The above analysis implies the desired framework is one which: 
(i) serves a multi-purpose role, with an clear focus on terrestrial climate variables; 

(ii) follows an existing successful model; 
(iii) brings together users and producers of observation data, and 
(iv) is broadly acceptable to countries. 
Using the existing intergovernmental and international organizations, several organizational approaches could be of interest and used to define standards, guidelines, or other consensus-based practices. 

Intergovernmental model: 

Technical Commissions are subsidiary bodies, established to deal with technical issues that must be dealt with to advance the objectives of the parent intergovernmental decision body. Commissions have been widely used by intergovernmental organizations and detailed procedural rules have been established (e.g. FAO, 2000; WMO, 2004b). 

While traditionally a Commission is established within an intergovernmental organization, in at least one case a Joint Commission (on Oceanography and Marine Meteorology, JCOMM) was set up in recent years by WMO and IOC/UNESCO. This joint model was considered “a new paradigm in interdisciplinary and interagency cooperation” which was “charting a new way to conduct joint work within the United Nations system” that “might eventually be the model for similar cooperative developments in other disciplines” (WMO, 2001). 

JCOMM was created after GOOS, GCOS and WCRP expressed the requirement for a coherent joint IOC-WMO mechanism for the implementation and international coordination of operational oceanography. JCOMM replaced the pre-existing WMO Commission for Marine Meteorology (CMM) and the Joint IOC-WMO Integrated Global Ocean Services System (IGOSS), and it added new activities. As a joint WMO-IOC Technical Commission, JCOMM operates under WMO and IOC Rules of Procedure, and discrepancies between the two were resolved through negotiation between IOC and WMO (IOC, 2002). JCOMM has programmes in four Areas: Observations, Services, Data management, and Capacity building. 

To manage its activities, JCOMM employs a three-tier structure consisting of: a Management Committee for JCOMM; a Coordination Group for each Programme Area; an Expert Team, Task Team, Panel, etc. for each Programme Area component. The links and coherence among the levels are achieved through cross-representation. Thus, the Management Committee consists of: two co-presidents (one with meteorology expertise, one with oceanography expertise; both elected), four Programme Area coordinators (elected), two other elected experts, and three observers representing international programmes (including GCOS). Each Coordination Group includes its coordinator as Chair and the Chairs of the Programme Area components. 

The work programme is executed at the Programme Area component level (see the above list). The primary mechanisms employed are scientific or technical workshops, to which any WMO/IOC member country can send participants. The participants in JCOMM are all “sponsored” (nominated, salaries paid, and in most cases, travel expenses paid) by their countries or home agencies. The work takes place through the reporting and consideration of results at the higher JCOMM levels, such as Programme Area Coordination Groups and the Management Committee. Results of the Committee’s decisions are presented to the WMO Congress and the IOC Assembly. Further information on JCOMM can be found at www.wmo.ch/index-en.html. 

JCOMM organization is an attempt to balance formalism and flexibility, with emphasis on ensuring direct link to national governments. In addition to the WMO and IOC Permanent Representatives who receive results of JCOMM work at general meetings, JCOMM also requests all member countries to identify national points of contact for technical matters. 

At the working level, meetings are attended by scientific or technical experts from all interested member countries; often these are individuals employed by government agencies responsible for national activities in the subject area. The result is a high degree of formalism at the Management Committee with less at the lower levels. For example, all Management Committee members and chairs of Coordination Groups are formally nominated by countries, considered by a Nomination Committee, and elected by the JCOMM Assembly. The Chairs of the Programme Area components are elected by the participants in the individual components, representing the countries involved. 

Strengths: strong links to national governments. Easier to achieve national compliance with decisions by international body (because of the formal consensus-building and voting process followed, and due to the formal procedure for identifying a country’s representatives at meetings). 

Weaknesses: high administrative overhead, limited flexibility, large bureaucracy (each country has a right of participation; multilingual; communications with countries usually go through Executive Head of UN agency). Success depends on effectiveness of national permanent representative. 

Another example of an intergovernmental mechanism is a “Programme” co-sponsored by intergovernmental and (in some cases) international organizations, e.g. GCOS. The programme secretariat is hosted by one co-sponsor (usually the one with most interest in the issues addressed by the programme and the largest contributor of resources). The programme was typically set up through a Memorandum of Understanding (MOU) among executive heads of the co-sponsoring agencies. The programme reports directly to the decision bodies of the co-sponsoring intergovernmental organizations. However, the impact of reporting seems to vary depending on the Programme and the UN Convention involved. Since such a Programme is a creation of UN agencies, it operates under rules ultimately approved by the member nations. 

TCF might be organized like a programme (e.g. such as GTOS) or like one of the programme subsidiary bodies (e.g. GTOS Panel), in either case jointly sponsored by several UN agencies. 

Strengths: less bureaucratic, more flexible, lower administrative overhead. 

Weaknesses: less direct access to national government bodies, although direct representations to UN agency bodies can and do occur. More difficult to achieve visibility and compliance / action at national level on decisions adopted. This may be because the national response is not part of the core mission for which the parent UN organization was set up, such as a national response to a meteorological issue, is more likely than to a climate issue, and could be more difficult for issues where several UN agencies are involved. 

International organization model: 

The International Organization for Standardization (ISO) and the International Council for Science (ICSU) use mechanisms that are relevant to a TCF. 

ISO is a non-governmental association supported by a central secretariat, the members of which come from national standards bodies of approximately 150 countries. ISO is responsible for the planning, development and adoption of international standards for all sectors excluding electro-technical and most of the telecommunications technologies (ISO, 2004). The principal deliverable of ISO is the International Standard which embodies the principles of global openness and transparency, consensus and technical coherence. ISO and its Technical Committees (TC) also offer the ISO Technical Specification (ISO/TS), the ISO Publicly Available Specification (ISO/PAS) and the ISO Technical Report (ISO/TR). These products represent lower levels of consensus and do not have the same status as an international standard (ISO, 2004). 

The development and revision of standards are carried out by ISO Technical Committees. About 200 TCs exist at present, a few are related to the terrestrial observation domain - Hydrometry (TC 113); Water quality (TC 147); Environmental management (TC 207); Geographic information, geomatics (TC 211). ISO standards are developed according to principles of consensus, are to be applicable worldwide, and are based on the voluntary involvement of all interest groups (www.iso.org/iso/en/stdsdevelopment/whowhenhow/how.html). 
There are three main phases in the ISO standards development process. 

(i) The need for a standard is usually expressed by an industry sector which communicates this need to a national member body which proposes the new work item to ISO as a whole. Once the need for an International Standard has been formally agreed, the first phase involves definition of the technical scope of the future standard. This phase is usually carried out in working groups which comprise technical experts from countries interested in the subject matter. 

(ii) Once agreement has been reached on the technical aspects of the standard, a second phase is entered during which countries negotiate the detailed specifications within the standard. This is the consensus-building phase. 

(iii) The final phase comprises the formal approval of the draft International Standard (the acceptance criteria require approval by two-thirds of ISO members who have participated actively in the standard development process and approval by 75 percent of all members who vote), following which the agreed text is published as an ISO International Standard. 

Most standards require periodic revision. ISO has established the general rule that all ISO standards should be reviewed at intervals of not more than five years. On occasion, it is necessary to revise a standard earlier. 

ISO members are national standard setting organizations that employ approaches similar to ISO’s. For example, the Canadian Standards Association’s committees must reach consensus of opinion through a ballot and public review process before a voluntary standard may be published. The interests of users of standards (groups of people affected by the product or service addressed by the standard) are always represented on the committee. 

Although ISO is a non-governmental organization, it has achieved success in the wide adoption of its standards. This is due to the approaches used (consensus, inclusiveness, voluntarism) but also to the marketplace need for such standards (effectively expand the global market for goods that conform to common specifications). However, the formation of a new ISO TC normally requires a considerable (but distributed) expenditure of resources, effort and time (e.g. several years) before any deliverables are realized.
At present, the overlap of ISO activities with the GCOS (2004) requirements is close to nil. “The environment” is seen as an area of future ISO growth, with standards for meeting new requirements such as greenhouse gas verification (climate change mitigation) and for other aspects of sustainable development (ISO, 2005). 

The International Council for Science (ICSU) is a non-governmental organization founded in 1931 which represents a global membership consisting of national scientific bodies (103 members) and international scientific unions (27 members). ICSU provides a forum for discussion of issues relevant to policy for international science, for planning and coordinating interdisciplinary research, for the communication of scientific information and the development of scientific standards, among others (www.icsu.org/index.php). ICSU addresses specific global issues through the creation of Interdisciplinary Bodies and Joint Initiatives in partnership with other organizations. 
A hybrid of scientific expertise and standards development could be considered by adopting the ISO approach, supported by the technical content from a committee of experts established within ICSU.  This could avoid the need to form a new ISO technical committee for developing a terrestrial climate framework. ICSU could provide scientific expertise in developing the technical content for climate variables. 
Strengths (depending on model used): well established, successful track record with procedures well worked out; less bureaucratic, more flexible, lower administrative overhead. Easier/effective access to national research organizations, especially in the academia. 

Weaknesses (depending on model used): limited access to UN agency bodies, and limited, informal access to national bodies. Limited involvement in environmental observation topics. Process can be slow and costly. Model works best in support of market(able) commodities, with market serving as the primary mechanism for diffusion and adoption of standards. 

4. Conceptual framework

As discussed in Section 1, the basic issue to be addressed by the framework is the preparation of guidance materials, standards, and reporting guidelines for terrestrial observing systems. In developing a conceptual framework, two factors need to be considered: 

(i) subject area(s) and topics to be dealt with, leading to specific objectives and work content; and, 

(ii) institutions with mandates in the subject area(s), the relevant mechanisms / approaches they already developed, gaps and deficiencies. 

Considering the above, the terrestrial environment may be divided into three parts: 

Near-surface meteorology and hydrology/water supply: 

This part deals with the “atmospheric” component of the terrestrial environment, atmospheric issues, meteorological and climatological. These necessarily include interactions with the surface environment, both land and water (inland and oceans), and it is reflected in WMO programmes and activities. 

WMO has the mandate as a specialized UN intergovernmental agency to deal with the full range of meteorological issues. Its purposes include (WMO, 2003b):

(i) to facilitate worldwide cooperation in the establishment of networks of stations for the making of meteorological observations as well as hydrological and other geophysical observations related to meteorology, and to promote the establishment and maintenance of centres charged with the provision of meteorological and related services; 

(ii) to promote standardization of meteorological and related observations and to ensure the uniform publication of observations and statistics; 

(iii) to further the application of meteorology to aviation, shipping, water problems, agriculture and other human activities; 

(iv) to promote activities in operational hydrology and to further close cooperation between Meteorological and Hydrological Services. 

To reflect its role in water-related matters, the 14th WMO Congress decided to adopt the subtitle “weather, climate and water” for the Organization, to be used on all official documentation, correspondence and publications (WMO, 2003a). 

Technical Commissions are an important mechanism for WMO functioning, and detailed procedures for their operation are specified (WMO, 2003b). The main purpose of a commission is “to study and make recommendations to Congress and the Executive Council on subjects within its terms of reference and in particular on matters directly referred to the commission by Congress and the Executive Council” (WMO, 2003b). 
The terms of reference applicable to all commissions include: “Develop, for consideration by the Executive Council and Congress, proposed international standards for methods, procedures, techniques and practices in meteorology and operational hydrology including, in particular, the relevant parts of the Technical Regulations, guides and manuals”, and “Promote international cooperation and maintain, through appropriate channels, close cooperation” (WMO, 2003b, Annex III). 

A technical commission may also be established jointly with another intergovernmental body of the UN system “when the proposed terms of reference of the technical commission overlap substantially with the activities of the other body, and such joint sponsorship is deemed to be in the interests of WMO” (WMO, 2003b). 

Three WMO Commissions are dealing to some extent with observational aspects: Hydrology (CHy), Agricultural Meteorology (CAgM), and Climate (CCl). (See their terms of reference at www.wmo.ch/index-en.htm). 

The scheduling and completion of tasks by the WMO Commissions are subject to: a) competing priorities at a given time, these also being influenced by the decisions of WMO Congress and new requests presented to the Commissions; b) the availability of interested and qualified individuals, and c) the availability of other resources (especially financial) required to support the work. 

National: One or two agencies per country usually cover these issues. Typically, these agencies are represented by the WMO Permanent Representative, and by other individuals/agency representatives who are endorsed by the Representative. 

Agro-ecosystems (croplands and rangelands) and forests: 

This and the next category are the “earth’s surface component” of the terrestrial environment. Basically, the observation requirements are concerned with the impacts of the near-surface meteorology and of human activities on the earth’s surface, conditioned or constrained by the characteristics of the ecosystems in question. 

FAO collects and utilizes a variety of information about agro-ecosystems, especially for its work in agriculture (e.g. Land and Water Development Division, Plant Production and Protection Division), forestry (Forestry Department and its programmes, e.g. assessment and monitoring of forest resources, combating desertification), and sustainable development (e.g. Sustainable Development Department). FAO Divisions aim to use the best data available from individual countries, but their programmes typically use statistics or other products developed and made available by countries under FAO guidance. 

As a specialized UN agency, FAO is expected to also (FAO, 2000): 

(i) collect, analyse, interpret and disseminate information relating to nutrition, food and agriculture.

(ii) promote and recommend national and international action with respect to scientific, technological, social and economic research relating to nutrition, food and agriculture; the conservation of natural resources and the adoption of improved methods of agricultural production.
As a specialized UN intergovernmental agency, FAO has several Commissions, but none of these presently focuses on observation standards. The Forestry Commission collects countries’ forestry information and assists countries in improving reporting practices, but it does not deal with the standards for primary measurements. FAO deals extensively with definitional issues related to agriculture, forestry and fisheries statistics and works to ensure country adoption of commons standards and practices.

The FAO governing bodies (Conference, or Council of 49 elected FAO members) may establish commissions, committees or working parties, alone or jointly with other intergovernmental organizations (Article VI of the Constitution; FAO, 2000). Such commissions and committees may adopt their own rules of procedure. The terms of reference and reporting procedures of joint commissions established in conjunction with other intergovernmental organizations are determined in consultation with the other organizations concerned. 

Agriculture ministries typically deal with agro-ecosystems (croplands and rangelands). Forests are a part of a department (sometimes of Agriculture but not necessarily so) or a separate department. Countries can have FAO Permanent Representatives but it is not clear these are required by the FAO Constitution (FAO, 2000). Most FAO members have the Ministry of Agriculture as their designated national points of contact. 

Non-managed terrestrial ecosystems (other grasslands, wetlands, tundra, built-up areas): 
These ecosystems typically do not produce significant commercial goods for human consumption and are thus not included in 4.1.2 above. They may be very important to climate or other supranational environmental issues (e.g. the role of wetlands in greenhouse gas budget). They have been a subject of interest to global or regional scientific programmes in which data issues would be dealt with, depending on the objective(s) of these programmes. 

There is no single intergovernmental agency that deals with all the ecosystems in this category, especially in terms of standards for a systematic collection of primary observations. Among the existing intergovernmental organizations, UNEP interests are closely related to these ecosystems. The mission of the UNEP Division of Early Warning and Assessment (DEWA) is “to analyse the state of the global environment and assess global and regional environmental trends, provide policy advice, early warning information on environmental threats, and to catalyse and promote international cooperation and action based on the best scientific and technical capabilities available” (www.unep.org/DEWA/). 

UNEP focuses on the analysis and synthesis of available data and information such as through global environmental outlook report series. The same approach can be seen in the UNEP Science Initiative, intended to strengthen their scientific base. In a survey preceding the development of this initiative, emphasis was also put on assessments, not primary data, for example: 

(i) What are the likely gaps and types of assessment needs with respect to the environment and environmental change? 

(ii) How are the United Nations Environment Programme and other organizations currently meeting those assessment needs? 

(iii) What options exist with respect to meeting any unfulfilled needs that fall within the role and mandate of the United Nations Environment Programme? 

From the above it is evident that availability of consistent global terrestrial observations is critical for UNEP to successfully accomplish its main functions and responsibilities. The UNEP Governing Council may establish subsidiary organs as may be necessary for the effective discharge of its functions and expert groups to consider specific problems and make recommendations (UNEP, 1988). 

UNESCO promotes international cooperation in the fields of education, science, culture and communication. Its natural sciences sector has several thematic areas, among them freshwater, biodiversity, and earth sciences. There are various activities in each area but they do not address issues in acquiring primary data with global coverage. The Man and the Biosphere programme (MAB) deals with biosphere reserves that are identified and managed through local initiatives. UNESCO also has interest in wetlands and has a programme of joint work with the RAMSAR Convention on Wetlands (UNESCO, 2004a). 

In their 2002-2003 UNESCO programme, the sciences, environment and sustainable development component (one of five major programmes) included elements on water interactions; ecological sciences; cooperation in earth sciences and natural hazards reduction, and sustainable living in coastal regions and on small islands (UNESCO, 2002). The scope of UNESCO environmental activities in the terrestrial domain is consistent with its purpose, “to contribute to peace and security by promoting collaboration among the nations through education, science and culture” (UNESCO, 2004b). 

Elements for a framework

A review of the characteristics of successful international mechanisms highlights several conditions that assist in their success and impact (see also Figure 1): 
(i) a mechanism for scientific or technical input from individual “interested” countries, but not insisting on input from all countries on every issue; 

(ii) a means for coordination at international level with groups or organizations with similar interests, including scientific programmes, international agencies, and synthesis-producing groups; 

(iii) a mechanism for arriving at a international scientific or technical consensus; 

(iv) a mechanism for producing international consensus on response (by national governments); 

(v) a means for conveying the consensus to the national level for action; 

(vi) a strategy that will ensure financial and in-kind support for the activity and by national governments; 

(vii) a communications strategy to raise the profile of the work and raise extra-budgetary resources; 

(viii)  means for ensuring continuity and for being responsive to changing requirements. 

To meet the requirements and on the basis of existing mechanisms, the following components are currently used: 

“Expert teams”, “Technical committees”, and “Implementation / Coordination teams” as the bodies where international consensus on specific scientific or technical issues is forged (requirements: i, ii, iii); a “Management Group” which coordinates the work of the above Teams, and where scientific consensus is translated into recommendations for action by national governments (requirement: iv); an “Assembly” which considers recommendations from the “Management group” and, if accepted, requests implementation at the national level (requirements: iv, v); and which also ensures sustained and effective functioning of the consensus-producing groups (requirements: vi, vii, viii). 

[image: image1]
In some cases, a level is introduced to integrate findings in related topics into a form that can serve as the basis for making recommendations. However, this depends on the tasks undertaken and may therefore change from time to time. Various other terms are currently used for the Committee, Panel, and Working Unit, Management Committee, and General Conference, Governing council, Congress. 

A TCF must be able to communicate to the decision bodies of the UN co-sponsors. Through these bodies, government representatives of individual countries consider the recommendations and set the stage for action at national level. They also make collective decisions about priority issues to be addressed through the framework as well as the funding of UN agencies to be allocated. The involvement of the national governments also facilitates participation of the country’s experts in the work, by providing travel and other support. 

FAO, UNEP and WMO are the three intergovernmental organizations most directly concerned with the sustained acquisition of quality terrestrial data, and could therefore be the UN co-sponsors of a TCF. Since each of the three UN co-sponsors and their national equivalents cover a separate part of the terrestrial domain and given that a country is typically represented by different individuals, all three UN decision bodies should be involved in the process: the FAO Conference, the UNEP Governing Council, and the WMO Congress. However, to be coherent at the global level the recommendations may need to be prepared and reconciled by a “Management group” whereby members and chairs/co-chairs are elected and subsequently tailor individual decision bodies. 

This implies a process which includes a formal nomination committee and elections. Although this entails a degree of bureaucracy, it is difficult to envision a simpler mechanism that would also appear fair and impartial from a country perspective. An additional advantage of the nomination / election approach is also that the slate of nominated members can be balanced thematically and geographically. 

It is not obvious that “representativeness” is a key factor when it comes to a country’s reaction to a decision to serve on the intergovernmental body. A case can be made that it is the scientific / technical trustworthiness and soundness of the decision and the specific interest or constraints of the national agency that matter most. This offers the possibility of alternative framework arrangements, as discussed below. 

The working level teams (expert groups or equivalent) should be open to all interested and knowledgeable individuals. At this level, expertise and ability as well as willingness to contribute should be the principal consideration. Since such work is carried out on a voluntary basis, it also needs to be supported (in principle, if not through resources) by the hosting organization of the members and/or by a government agency. 

The degree of formalism in the conduct of the team activities should be low, but sufficient to ensure the confidence of individual countries in the results of the work. Since the terms of reference and programme of the work would in any case be approved by the decision bodies, the degree of control over leadership and membership may be an issue. 

It may be useful requirement that all participating individuals are approved by the country’s permanent representative. This would facilitate the adoption by a country of the results of the teams’ work. The teams should be able to include other experts to ensure quality of their work; this could happen at the discretion of the Chair. 

It is important that research results and expertise provided through international and national scientific programmes are utilized in the work of the teams and that appropriate mechanisms are in place. These may be necessary at individual as well as institutional levels, including programmes of international organizations such as ICSU and UNESCO. The development of scientific or technical consensus would also benefit from the experience of ISO and its technical teams, especially their three-step approach to standards development. 

Since the work of teams and the Management Group is voluntary, the active support of a dedicated and well-staffed Secretariat is critical. It is needed to support the Management Group’s interactions with national governments, UN agencies and other international organizations to provide the continuity of effort, and to handle administrative tasks regarding the functioning of the teams and the Management group, among others. 

Logically, the Secretariat should be located with the UN agency most directly concerned with the issue being dealt with, but an important additional consideration is the degree of financial and human resources available to the Secretariat. This may be directly related to the priority of the issue to the Agency, its mandate and its current priorities. Also important is the support and involvement of other UN co-sponsors, as there may be a tendency for a co-sponsored activity to increasingly rely on the resources of the hosting Agency, while the contributions and involvement of the others dwindle over time. 

Based on this review, two alternative arrangements may be envisioned for the terrestrial framework. In either case, the number of co-sponsoring agencies is kept to the minimum necessary to cover the terrestrial domain in relation to national government agencies and their international representation, as discussed earlier. This approach assumes that scientific and technical experts are involved in national activities and/or would be invited to participate in the TCF work. The alternatives appear to be generally consistent with statutes and rules of procedure of FAO, ICSU, UNEP, UNESCO and WMO. In each framework the initial focus would be on the terrestrial climate-related observation requirements identified in the GCOS Implementation Plan (GCOS, 2004). 

Conceptual Framework A

This framework could be formed by: 

A Terrestrial Commission jointly established as a subsidiary body to three intergovernmental organizations (FAO, UNEP, WMO); consisting of a Management Group and initially two teams, one for hydrological / cryospheric variables (River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers and ice caps, Permafrost and Seasonally-frozen ground) and one for land surface variables (Albedo, Land cover (including vegetation type), Fraction of absorbed photosynthetically active radiation (fAPAR), Leaf area index (LAI), Biomass, Fire disturbance). 

The terms of reference for the two teams could include definition of standards and guidelines as well as reporting and preparation of data and products, or separate subgroups could be charged with the two topics. Given that satellites play a large role in the land surface variables, one team may be sufficient; while in the case of hydrological / cryospheric variables, two teams may be more appropriate. 

A Secretariat located in the lead agency, to be identified through discussions among FAO, UNEP and WMO using considerations outlined above. 

The Commission would operate under an agreed rules of procedure from the three UN organizations, with differences reconciled through negotiations and approved by the three Decision Bodies. Commission president / co-presidents would attend the meetings of the decision bodies to present results of their work and recommend action. There is considerable precedent for such arrangements (viz. inter alia Rotterdam Convention on prior informed consent, and the Commission on Plant Genetic Resources for Food and Agriculture). 

Conceptual Framework B

Alternatively, a contrasting framework could adapt the ISO approach to establishing international standards by ‘delegating’ the developmental aspects to ISO. 

A Terrestrial Committee established under ISO, with the terms of reference and plan of work endorsed by FAO Conference, UNEP Governing Council, and WMO Congress (as a minimum), in addition to the ISO General Assembly. The Committee would report to these agencies on the results of its work and would accept new tasks from these bodies. 

A Secretariat located in a lead UN agency, to be discussed among the sponsors of GTOS and GCOS (FAO, ICSU, UNEP, UNESCO, WMO); or one hosted by a country, as for other ISO Technical Committees. 

A Terrestrial Committee would operate under the rules of ISO, with mandated reporting to intergovernmental bodies. Specific linkages between national standards organizations (which are the ISO members) and national terrestrial observation agencies would need to be ensured. 

Discussion

Advantages of Framework A are strong links to intergovernmental decision bodies as well as to national governments, and experience with its operation. The JCOMM model is recent (about the last five years) but has been well received within WMO by the Commissions, the Executive council, and the Congress in so far as it responds to some countries’ interest in seeing greater international UN coordination. An advantage of the model is its independence from a specific programme so that the mechanism, once set up, can serve various purposes and can be adjusted over time as requirements change. 

The primary disadvantages are higher complexity, possibly longer start-up time (due to need for a common set of rules of procedure among the co-sponsors), higher operating costs (due to the need to maintain intersessional contacts with all countries and the formal interactions with the decision bodies), and the time needed for formal interactions with countries. There is no precedent with a Commission co-sponsored by three intergovernmental organizations. Although experience with JCOMM operations has generally been positive, it is fairly brief. The above factors can have impact on costs as well as the rate of progress of work (CAeM, 2004). 

Among the advantages of Framework B are a proven track record and the wide acceptance of the ISO approach. By dividing the problem into two parts (development of standards vs. implementation), Framework B arguably takes advantage of the most effective existing mechanisms. The development of standards, guides or common procedures in principle requires scientific / technical consensus, regardless where the information comes from. On the other hand, successful TCF implementation will require adoption of the consensus approaches by national government agencies in a way that is probably best attained through intergovernmental bodies. 

TCF requirements include the development of guidelines and associated data and products, in addition to standards. Therefore, other ISO products (Technical specification, Public available specification, Technical report) could be useful TCF outputs. Since various data and product types are under continuing development (GCOS, 2004), existing research programmes would also need to participate in the TCF, through ISO or as associated activities. It should be noted that Framework B may be more expensive, based on the structure and consultation ISO requires in standards development. 

TCF success will be judged by the degree to which individual countries use the developed standards and guidance materials for FCCC purposes. This implies not only assent to the guidance materials, standards, recommendations, etc. developed through TCF, but also changes of national practices in one or more of the collection, documentation, archiving, reporting, and making available terrestrial observation data and products. Therefore, the adoption and implementation of standards for climate-related terrestrial observations can only be realized through a gradual process that is open to the various stakeholders. 

It is important to realize at the outset that implementation of a TCF will cost money. While the bulk of the work will be contributed by volunteers or representatives of government agencies and can be done by electronic means, there are definite costs associated with the necessary face-to-face meetings, background studies that provide information for TCF to consider or decide on, and an effective Secretariat. For the JCOMM Secretariat the two sponsors (IOC and WMO) contribute a total of four person-years and significant in-kind support. Given that the terrestrial issues are far less developed than were the oceanographic / ocean meteorology at the start of JCOMM, the costs might be expected to be somewhat higher. Who could provide the needed funds? 

In the case of JCOMM, IOC and WMO contribute base funding, and significant extra budgetary resources are provided by individual countries for specific activities such as meetings, hosting Web sites, etc. Other international standards are also developed through a combination of funds. For example, ISO’s central Secretariat (budget 30 million Swiss francs) is funded through membership fees (65 percent) and sales of publications or services (35 percent); in addition, the ISO technical committee secretariats are financed directly by the hosting members (120 million Swiss francs). Similarly, the costs of national standards development are funded by the national standards agency and by stakeholders. In terms of TCF, these arrangements imply that the costs should be shared by co-sponsoring UN organizations and by COP members. 
5. Implications and next steps

Analysis of the requirements (Section 2), current practices (Section 3), and alternative frameworks (Section 4) indicates that a key issue in selecting a framework arrangement will be its effectiveness within the intergovernmental/international system. The factors include: 

(i) effectiveness and ease of interactions with the Decision Bodies and with national governments; 

(ii) perceived importance and priority of the terrestrial observation issue to each UN co-sponsor; 

(iii) ability to involve national terrestrial observation agencies and the scientific community/programmes, international or national; 

(iv) likelihood/ease of obtaining extra budgetary resources on a sustained basis;

(v) establishing credibility and a momentum built on initial successful steps. 

Based on the preceding sections, it appears that either of the alternatives reviewed in this paper could meet the requirements for a TCF. However, it is clear that more needs to be known about the interests and roles of potential stakeholders – national agencies, intergovernmental organizations, the scientific community and its programmes. Their support will be essential to TCF success. 

There is a need for a discussion on the TCF concept in a forum that involves the key stakeholders. The meeting should review the existing guidance materials, standards and reporting guidelines for terrestrial observing systems for climate, and associated data and products, and would address TCF institutional and organizational issues. The discussion would need to strike a balance between openness and focus; making terrestrial climate related observations as the initial focus. 

Such a meeting should also consider questions of a programme of work, strategy, initial priorities, and organizational matters. This step would need to have the concurrence of COP and of key intergovernmental and international organizations that would be potential TCF co-sponsors. 

In conclusion, it is therefore recommended that, as the next steps: 
(i) the interest of FAO, UNEP and WMO in co-sponsoring TCF within the UN system be examined;

(ii) the feasibility of Framework 2 be explored through discussions among UN agencies and with ISO;

(iii) the recommendation of the COP regarding the next steps toward a Terrestrial Climate Framework. 
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Figure 1. An approach to developing and implementing internationally harmonized environmental action by individual countries
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