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(Submitted by the Secretariat)

Summary and purpose of document

This document provides decisions of the EC-LXI (June 2009), the statements made by CBS-XIV (March/April 2009) and the approved text for EC-LXII Documents 3.1 and 3.2 (Expected Results 1 and 2, respectively) relevant to the work of the ET-ELRF.
Action Proposed  

The meeting is invited to review the decisions of the EC-LXI (June 2009), the statements and recommendations made by CBS-XIV (March/April 2009) and the approved text for EC-LXII Documents 3.1 and 3.2 (Expected Results 1 and 2, respectively) relevant to the work of the ET-ELRF, and to comment and advise on follow-up actions as appropriate. 

Appendices:
A – Excerpt of the Abridged Final Report of Fourteenth Session of the Commission for Basic Systems (CBS-XIV, March/April 2009) relevant to the ET-ELRF (WMO-No. 1040)
B – Excerpt of the Abridged Final Report of Sixty-first Session of the Executive Council (EC-LXI, June 2009) relevant to the ET-ELRF (WMO-No-1042)
C – Excerpt of the approved text for the EC-LXII/Doc. 3.1 (Expected Result 1) relevant to the ET-ELRF

D – Excerpt of the approved text for the EC-LXII/Doc. 3.2 (Expected Result 2) relevant to the ET-ELRF

References:
- Abridged Final Report with Resolutions and Recommendations of the Fourteenth Session of the Commission for Basic Systems (March/April 2009); WMO-No. 1040 available at: http://www.wmo.int/pages/governance/tc/tc_reports_en.html

- Abridged Final Report of Sixty-first Session of the Executive Council (June 2009); WMO-No. 1042 available at: 

  http://www.wmo.int/pages/governance/ec/ec_docs_en.html

- EC-LXII/APP_WP3.1 (Expected Result 1)  

- EC-LXII/APP_WP3.2 (Expected Result 2), including the Executive Summary of the WMO Position Paper on the GFCS
EXCERPT OF THE ABRIDGED FINAL REPORT OF FOURTEENTH SESSION OF THE COMMISSION FOR BASIC SYSTEMS (CBS-XIV, March/April 2009)
RELEVANT TO THE ET-ELRF (WMO-No. 1040)

[…]

Extended and Long-range Forecasting

6.3.15
The Commission noted in relation to Global Producing Centres (GPC) of Long-range Forecasts that three additional centres have been proposed for designation: Roshhydromet Centre (Moscow), CPTEC (Sao Paulo, Brazil), and RSMC Pretoria (South Africa). Noting that the Expert Team and the OPAG’s Implementation Coordination Team have reviewed these proposals, the session concluded Roshhydromet Centre (Moscow) and RSMC Pretoria (South Africa) are fully compliant with the required criteria for GPC designation and recommended them for GPC designation, and that they be included in the list of designated GPCs in the Manual on the GDPFS. The proposed amendment to the Manual is given in Annex 1 to Recommendation 9 (CBS-XIV)
.

6.3.16
The session also highlighted its appreciation of the significant progress that CPTEC (Sao Paulo, Brazil) had made toward attaining full compliance, however it noted some aspects of verification were still missing. The Commission encouraged Brazil to complete the remaining necessary work to meet full compliance and to re-submit its request to the President of CBS for GPC designation in the near future.

6.3.17
The Commission agreed that GPCs may supply additional products on request by RCCs or NMHSs from a list of products and services, in addition to the minimum requirement, and recommended the list be included as a new Attachment II-11 of the Manual on the GDPFS. The Commission also approved minor changes to the definition of the minimum criteria and recommended their inclusion in Appendix II-6 of the Manual. These proposed amendments are given in Annex 1 to Recommendation 9 (CBS-XIV).

6.3.18
The Commission welcomed the newly developed guidelines to assist and encourage RCCs and NMHSs to provide feedback to GPCs on their products and services and recommended these guidelines are proposed to be included as a new Attachment II-13 of the Manual on the GDPFS, as given in Annex 1 to Recommendation 9 (CBS-XIV). 

6.3.19
The Commission noted with appreciation a rapid development of the capabilities of a Lead Centre for Long-range Multi-model Ensemble Forecasts (LC-LRFMME) jointly by GPCs Seoul and Washington, following endorsement of the concept by Cg-XV. The developing LC-LRFMME provides much of the recommended functionality including collection of forecast data from GPCs and provision of a Website from which RCCs, NMHSs and other approved centres can visualize forecasts in common graphical formats and, for GPCs that allow it, to download the forecasts in digital format. Multi-model ensemble products continue to be developed. The detailed specification of the data that are to be supplied by GPCs to LC-LRFMMEs will be listed on the Lead Centre Websites, and are found in Annex VI to the present report
. Access to data provided to the LC-LRFMME should be managed in a way that is consistent with the data policy of the originator of those data.

6.3.20
The Commission agreed GPC Seoul and GPC Washington have jointly developed capacity for an LC-LRFMME with responsibility for a Web portal of GPC and MME products with global coverage, and recommended their designation and inclusion in the Manual on the GDPFS, as proposed amendments to the Manual on the GDPFS as given in Annex 1 to Recommendation 9

(CBS-XIV).

6.3.21
The Commission agreed with the list of functions of the Lead Centre for LC-LRFMME, and noted that more than one such Lead Centre could exist, with different regional or activity specializations.

6.3.22
The Commission noted with appreciation close collaboration between CBS and CCl and much progress achieved, which has resulted in proposed designation criteria for Regional Climate Centres (RCC) and recommended their inclusion in the Manual on the GDPFS, as found in Annex 1 to Recommendation 9 (CBS-XIV).

6.3.23
The Commission noted these criteria include a set of functions that are mandatory for RCC designation, and a list of ‘highly recommended’ functions RCCs will be encouraged to undertake. RCC functions for a region may be undertaken within one or more single (multifunctional) centre(s). Alternatively, a region may establish a RCC-Network in which the mandatory (and possibly other) RCC functions are distributed amongst various centres, or nodes. It is strongly advised that a region select one structure or another, and not mix the two types in the same region. The Commission also suggested that a list of GPC and RCC contact points be maintained by the WMO Secretariat, and used to facilitate exchange of information and increased cooperation.

6.3.24
The Commission received a request from China for the session to consider its nomination of Beijing Climate Centre (BCC) to be designated as a RCC in RA II. The session, after reviewing the request, including supporting documentation relative to the criteria and procedure for designation, agreed that the nomination is fully compliant and recommended the BCC for designation as a RCC in RA II. The Commission recommended that this designation be included in the list of designated RCC for RA II in the Manual on the GDPFS, as included in the proposed amendment to the Manual given in Annex 1 to Recommendation 9 (CBS-XIV).

6.3.25
The Commission received a request from Japan for the session to consider its nomination of Tokyo Climate Centre (TCC) to be designated as a RCC in RA II. The session, after reviewing the request, including supporting documentation relative to the criteria and procedure for designation, agreed that the nomination is fully compliant and recommended the TCC for designation as a RCC in RA II. The Commission recommended that this designation be included in the list of designated RCC for RA II in the Manual on the GDPFS, as included in the proposed amendment to the Manual given in Annex 1 to Recommendation 9 (CBS-XIV).

6.3.26
The Commission was very pleased to note that other Members are making extensive efforts towards meeting the criteria for establishing RCCs through their respective Regional Associations, and in coordination with the CCl. 

6.3.27
The Commission noted the draft proposals for the Global Framework for Climate Services being developed for WCC-3 and that the GPCs would be expected to play a major role in providing global climate predictions from seasonal to longer time-scales. Given the operational nature of the GPCs, the Commission agreed that its ET on Extended- and Long-Range Forecasting should keep the issue under review and ensure that it was consulted if and when ToRs were to be developed for a few GPCs with responsibility for predictions longer than the seasonal timescales in consultation with the relevant Technical Commissions. The Commission adopted Recommendation 9 (CBS-XIV)) – Amendments to the Manual on the Global Data-Processing and Forecasting System (WMO-No. 485).
________________

EXCERPT OF THE ABRIDGED FINAL REPORT OF SIXTY-FIRST SESSION OF THE EXECUTIVE COUNCIL (EC-LXI, June 2009) RELEVANT TO THE ET-ELRF (WMO-No-1042)
[…]

3.2.3.7
The Council expressed its satisfaction that Moscow (Russian Federation) and Pretoria (South Africa) have been approved for formal designation as WMO Global Producing Centres of Long Range Forecasts (GPCs) and that Korea Meteorological Administration (KMA) and NOAA’s National Centers for Environmental Prediction (NCEP) have been approved jointly as a new WMO Lead Centre for Long-Range Forecast Multi-Model Ensemble (LC-LRFMME). The Lead Centre is currently collecting data from 10 GPCs on a real-time basis, and providing them in a common format to WMO Members through its website. The Council urged Members to avail themselves of the products of the network of GPCs and Lead Centres, and urged the CCl and CBS to promote and guide the uptake of GPC products within RCC, RCOF and NMHS activities for operational climate prediction.

3.2.3.8
The Council recognized that the role of some GPCs will be expanded to provide interannual to decadal predictions to the proposed GFCS. The Council welcomed the statement from the UK Met Office that it would be willing to expand its GPC role to meet the new requirements.
3.2.4
Regional Climate Centres (RCCs)

3.2.4.1
The Council noted the growing interest of Members, and user groups in the establishment of Regional Climate Centres, for provision of a wide suite of regional-scale climate information. The Council emphasized that WMO has a responsibility to ensure that RCC activities complement global and national efforts, and that they adhere to standards and criteria that will ensure the highest quality products.

3.2.4.2
The Council noted the recent progress in the development of the amendments to the Manual on the Global Data-Processing and Forecasting System (GDPFS), Volume 1 (Global Aspects), and thereby setting procedures for the establishment of WMO RCCs. The Council complimented CCl, CBS, the regional associations and the Secretariat for their joint efforts in completing the task and adopted Resolution 4 (EC-LXI) – Establishment of Regional Climate Centres.

3.2.4.3
The Council acknowledged the concerted efforts of China and Japan during the RA II RCC pilot project, and noted with appreciation that Beijing Climate Centre (BCC) and Tokyo Climate Centre (TCC) have successfully demonstrated their compliance with the mandatory requirements for formal WMO RCC designation and have been designated as WMO RCCs in RA II. Further, the Council welcomed that India, the Islamic Republic of Iran, Saudi Arabia and the Russian Federation have initiated actions to establish RCCs as well. Noting that Regional Association VI (Europe) has launched a pilot project to establish an RCC-Network for the Region, with nodes for climate data (the Netherlands), long-range forecasting (France and Russian Federation) and climate monitoring (Germany), the Council urged Members in the Region to extend their full support to ensure the success of the initiative.
3.2.4.4
The Council urged the Secretary-General to promote rapid expansion of the RCC network to cover all Regions, and in particular to place high priority on meeting the climate-related needs of developing and least developed countries. In this context, the Council appreciated the support of the Korean International Cooperation Agency (KOICA) for enhancing the capacity of existing regional institutions in Africa to meet the requirements for designation as WMO RCCs. The Council urged the Secretary-General to facilitate such opportunities for extrabudgetary support for RCC development.
[…]

3.2.
World Climate Conference 3
[…]

3.2.6.6
The Council recognized the potential benefits to Members from the establishment and sustained operation of the existing and proposed global and regional mechanisms for climate service provision and application as part of the GFCS (especially the GPCs, Lead Centres for LRFMME and the Standardized Verification System for Long-Range Forecasts (SVSLRF), RCCs, RCOFs and other RSMCs currently providing a range of climate services), and through their capability to support adaptation to climate variability and change, particularly to engage in and improve user liaison and development and delivery of products and services to users at national and local levels. The Council requested the Secretary-General to make every effort to ensure that NMHSs take a leading role in the service provision in the GFCS in cooperation with their partners, in order to make GFCS feasible and sustainable. The Council, therefore, urged the Secretary-General to prepare a position paper with the concurrence of ECWG-CWE on how WMO Programmes should become core elements of the GFCS, especially through the unique capabilities and capacities of the NMHSs, and to actively promote these contributions as elements of the proposed GFCS.
[…]

Resolution 4 (EC-LXI)

ESTABLISHMENT OF REGIONAL CLIMATE CENTRES

THE EXECUTIVE COUNCIL,

Noting:

(1)
The Abridged Final Report with Resolutions of the Fifteenth World Meteorological Congress (WMO-No. 1026), sections 3.1 and 3.2,

(2)
The Abridged Final Report with Resolutions and Recommendations of the Fourteenth Session of the Commission for Basic Systems (WMO-No. 1040),

(3)
The relevant amendments to the Manual on the Global Data-Processing and Forecasting System (WMO-No. 485),

Recognizing:

(1)
The enhanced worldwide attention to climate change, the associated socio-economic vulnerabilities and the need to support decision-making for adaptation to climate change and variability with more detailed regional climate information,

(2)
The development of technical regulations, through the WMO Commission for Climatology (CCl) and Commission for Basic Systems (CBS), and regional associations, to include a formal WMO mechanism for designation of Regional Climate Centres (RCCs), 

(3)
That a Regional Climate Centre, categorized as a type of Regional Specialized Meteorological Centre, is designed to be a Centre of Excellence that assists WMO Members in a given Region to deliver climate services and products and that helps to strengthen the capability of a National Meteorological and Hydrological Service to meet national climate information needs,

Decides:

(1)
That the establishment of RCCs and RCC networks shall be done in accordance with the Manual on the Global Data-Processing and Forecasting System, Volume 1 – Global Aspects;

(2)
That only the centres or groups of centres designated by WMO shall carry the title “WMO RCC” or “WMO RCC-Network” respectively;

(3)
That the establishment of RCCs or RCC-Networks is initiated by the regional associations in consultation with their regional groups responsible for climate services, and that the designation process is coordinated by CCl, CBS and the WMO Secretariat;

(4)
That RCC responsibilities should be regional in nature while services – products, warnings and advisories – at the national level shall be provided by National Meteorological and Hydrological Services for their respective countries;

(5)
That where more than one Regional Climate Centre is established within a WMO Region, there should be coordination amongst the Centres to minimize duplication of advanced

products and services;

Requests the Secretary-General:

(1)
To ensure that the RCC-related content of the WMO technical regulations, including the Guidelines documents, is reviewed and updated regularly by CCl and CBS, based on feedback from Members, advances in technology and evolving priorities for the Organization;

(2)
To ensure revision, in consultation with CCl and CBS expert groups, of the interim “Guidelines for Establishment and Designation of WMO Regional Climate Centres”, incorporating all relevant decisions of the Commission for Basic Systems and the sixty-first session of the Executive Council regarding Regional Climate Centres, and to publish this as “Procedures for Establishment and Designation of WMO Regional Climate Centres and RCC-Networks”, and thus to lay down a well defined process for the establishment and implementation of RCCs and RCC-Networks;

(3)
To facilitate the incorporation of the World Climate Conference-3 outcomes in the establishment and operation of RCCs and RCC pilot projects;

(4)
To promote a global coverage of Regional Climate Centres, particularly keeping in view the needs of developing and least developed countries, through resource mobilization efforts with Members having capacity, relevant partnering agencies in the United Nations system and development agencies;

Urges:

(1)
The regional associations to select a preferred structure (that is, one or more multifunctional designated RCCs serving the Region, or a designated RCC-Network that has several nodes), but to avoid combining the two in any one Region;

(2)
The presidents of regional associations to consult with their relevant working groups or other entities responsible for coordination of climate activities within the Regions, on all matters related to RCC implementation;

(3)
The Commission for Climatology and the Commission for Basic Systems to establish mechanisms for oversight and updating of the Manual on the Global Data-Processing and Forecasting System, (WMO-No. 485), Volume 1 – Global Aspects, for content related to RCC designation and criteria, and for demonstration and regular review of capabilities in support of their designation; 
(4)
The World Climate Research Programme to facilitate the linkages of its regional expert panels with the RCCs concerned;

(5)
The Global Producing Centres for Long-Range Forecasts (GPCs) to provide the required products and related information and assistance on their use, to RCCs and to pilot RCCs to support their activities;

(6)
Regional Climate Centres to additionally include as many as possible of the “highly recommended” functions in their activities; 
(7)
Regional Climate Centres to closely integrate the implementation of their mandatory as well as recommended functions with activities associated with the Climate Information and Prediction Services project in the respective Regions;

(8)
All Members to support RCC activities, and to use their products and to provide feedback to RCCs and GPCs on effectiveness, improvement and tailoring, including the necessary

data.
________________

EXCERPT OF THE APPROVED TEXT FOR THE EC-LXII/APP_WP3.1 (Expected Result 1) RELEVANT TO THE ET-ELRF
[…]

Manual on the GDPFS

3.1.16
The Council noted the significant progress that CPTEC (Sao Paulo, Brazil) had made toward attaining full compliance with the criteria for the designation of Global Producing Centres (GPC) for Long-range Forecasts (LRF), as detailed in the Manual on the Global Data-processing and Forecasting System (WMO-No. 485).  It therefore approved for implementation the amendment to the Manual on the Global Data-processing and Forecasting System, Volume I, related to the designation of CPTEC as a GPC for LRF, which was endorsed by the president of CBS in Recommendation 1 (CBS-10).  The Council adopted the CBS Recommendation in Resolution 3.1/1 (EC-LXII).
Cooperation among technical commissions

3.1.17
The Council urged greater synergy between the activities of technical commissions to further enhance the capabilities of Members to produce better forecasts and warnings and to support improved climate information and prediction services and, in so doing, minimize the cost of implementation activities.  

3.1.18
The Council noted that the GDPFS, implemented through CBS, prepared a wide variety of products supporting both weather and climate services.  It also noted that CBS and CCl had been working together in close coordination with the regional associations, for accelerating the development of the WMO climate services network, including the expansion of the Regional Climate Centre (RCC) network.  Noting the operational nature of the Global Producing Centres (GPCs) for Long-Range Forecasts and that they would be expected to play a major role in providing global climate predictions from seasonal to longer time-scales, within the context of the proposed Global Framework for Climate Services (GFCS), the Council requested CBS to develop, in consultation with the relevant technical commissions, Terms of Reference for GPCs to include responsibility for predictions for time-scales longer than seasonal.  The Council encouraged GPCs to improve the usefulness of products by increasing their useful resolution.  It also requested CBS, in collaboration with CCl, to guide the uptake of GPC products within the RCC and NMHS activities for operational climate prediction (see also agenda item 3.2).
[…]
RESOLUTION

Res. 3.1/1 (EC-LXII)
- Amendment to the Manual on the Global Data-processing and Forecasting System (WMO-No. 485)

THE EXECUTIVE COUNCIL,

Having considered the Abridged Final Report of the Fourteenth Session of the Commission for Basic Systems (WMO-No. 1040), general summary, paragraphs 6.3.15 and 6.3.16,

Noting:

(1)
Recommendation 1 (CBS-X) – Amendment to the Manual on the Global Data-processing and Forecasting System (GDPFS), Volume I, related to the designation of Global Producing Centres for Long-range Forecasts,
(2)
The Manual on the Global Data-processing and Forecasting System (WMO-No. 485),

Decides to take action on the recommendation as follows:

(1)
Approves this recommendation to take effect from 1 July 2010;

(2)
Requests the Secretary-General to incorporate the amendments in the Manual on the Global Data-processing and Forecasting System (WMO-No. 485);
(3)
Authorizes the Secretary-General, in consultation with the president of CBS, to make any purely editorial amendments to the Manual on the GDPFS.
________________
EXCERPT OF THE APPROVED TEXT FOR THE EC-LXII/APP_WP3.2 (Expected Result 2) RELEVANT TO THE ET-ELRF

[…]

3.2.4 Climate information and prediction services
3.2.4.1
The Council noted with appreciation that Regional Climate Outlook Forums (RCOFs) are established around the world in Africa, Asia, South Eastern Europe, South America, and South Pacific Islands and are being regularly held. It welcomed the WMO initiatives to establish and sustain new RCOFs in South Asia, Southeast Asia and Polar Regions.  The Council noted additional plans for RCOF development, such as that for the Indian Ocean Islands and the re-establishment of the RCOF in the English-speaking Caribbean countries.  The Council welcomed the holding of the first session of the South Asian Climate Outlook Forum (SASCOF) in April 2010 in Pune, India, and appreciated India’s offer to contribute to capacity building in the sub-region.

3.2.4.2
The Council expressed satisfaction with the sustained efforts to issue consensus-based WMO El Niño/La Niña Updates.  The Council recognized the necessity to examine its status of utilization as well as challenges and difficulties in the process to reach consensus.  The Council further recognized the widely felt need for such products more generally on the seasonal climate production, and welcomed the concept of expanding these Updates to other planetary-scale oscillations and their interactions including large-scale climatic impacts.  It noted that while challenges to WMO El Niño/La Niña Updates still remain, it encouraged CCl in collaboration with CBS, to explore the possibility of expanding the Update to become the WMO Global Seasonal Climate Update.  Such an Update should be started on a trial basis, allowing a sufficient period of few years to gain experience and making it reliable and effective.  In this context, the Council noted that a number of Members are engaged in sector oriented seasonal predictions (e.g. hydrological and agricultural applications) based on the seasonal climate outlooks and there is need for bringing consistency in approach to the provision of such climate outlook products.

3.2.4.3
The Council took note of the outcomes of a survey on GPC products and services and aligned itself with the conclusions that the uptake of GPC products and services could be significantly improved by: (i) an extended LRF-related data exchange including hind-cast data; (ii) the development of guidance material on, and tools for, the use of GPC products; (iii) an expansion of operational verification measures by GPC; and (iv) dedicated training and capacity building. The Council urged CCl and CBS to develop guidance on the use and verification of GPC products by Members.  The Council recognized Member’s need for daily data and hindcast data of GPC products, and urged all GPCs to produce and make available such data to Members. The Council requested GPCs, in collaboration with CCl and CBS, to also enhance access of such GPC products to WMO Members. 

3.2.4.4
The Council recognized the growing interest of Members, in the establishment of Regional Climate Centres (RCCs) for the provision of a wide range of regional-scale climate information and prediction products and urged the Secretary-General to further promote rapid expansion of the RCC implementation to cover all Regions. The Council appreciated the document on “Procedures for Establishment and Designation of WMO Regional Climate Centres and RCC-Networks” laying down the process for the establishment and implementation of RCCs and RCC-Networks, and requested the Secretary-General to facilitate the application of these procedures by all the potential RCC applicants.  

3.2.4.5
The Council noted with satisfaction the establishment of a WMO RA VI RCC Pilot Network by XV-RA VI (18-24 September 2009 in Brussels, Belgium).  Recalling that two WMO RCCs have already been designated in RA II, the Council urged the other regional associations to proactively pursue the establishment of RCCs. The Council urged Members to support the RCC activities and RCCs (including those in pilot mode) to facilitate optimal utilization of their products by Members.  The Council noted that RCC implementation in RA I is being guided by a Task Team  which has conducted a survey of RCC-related needs and capabilities of RA I Members, and recommended the establishment of multi-functional, self-contained RCCs as the overarching implementation strategy for the Region.  The Council appreciated the ongoing activities, with support of the Korean International Cooperation Agency (KOICA) and the World Bank, for enhancing the capacity of the IGAD Climate Prediction and Applications Centre (ICPAC) and the associated countries in the Greater Horn of Africa in providing climate products at regional and national levels.  

3.2.4.6
The Council appreciated the formation of a focused CCl Expert Team on RCCs to help expand and enhance the RCC coverage around the world.  Considering the significant role of CBS in the RCC designation process, the Council endorsed the proposal to convert this Expert Team to be a Joint CCl-CBS Expert Team, and requested CCl and CBS to closely collaborate in facilitating the team’s work.
[…]
WMO POSITION PAPER ON THE GLOBAL FRAMEWORK FOR CLIMATE SERVICES

Executive Summary

The Heads of State and Government, Ministers and Heads of Delegations present at the World Climate Conference-3 (WCC-3), held from 31 August to 4 September 2009 in Geneva, through the Conference declaration, decided to establish a Global Framework for Climate Services (hereafter referred to as “the Framework”) to strengthen the production, availability, delivery and application of science-based climate monitoring and prediction services. The declaration decided that a task force, consisting of high-level independent advisors, would prepare a report, including recommended action on the proposed elements of the Framework, taking into account the concepts outlined in the Brief Note annexed to the Declaration. This position paper outlines the overall vision of the Framework for consideration by the task force. 
Introduction

Adaptation to climate variability and change represents an important challenge for the sustainable development of society. To be effective, adaptation requires a policy framework, technology and practices to adjust to expected changes, supported by relevant climate information and tools. The Framework is designed to mainstream climate science into decision-making at all levels and help ensure that every country and every climate-sensitive sector of society is well equipped to access and apply the relevant climate information. The overarching goal of the Framework is: 

To enable better management of the risks of climate variability and change at all levels, through development and incorporation of science-based climate information and prediction services into planning, policy and practice.
Climate services deal with the generation and provision of a wide range of information on past, present and future climate and its impacts on natural and human systems. Also included is the application of that information for decision-making at various levels in society. As understanding of the climate system grows and society becomes more aware of the potential benefits from use of this knowledge, communities will increasingly expect that these services are: accessible, dependable, usable, credible, authoritative, responsive, flexible and sustainable.
The concept and components of the Framework

Climate information and products are dependent on sustained, long-term, high-quality observations of climate elements over the land and oceans and in the atmosphere; synthesizing these observations; monitoring various processes and understanding them through diagnostics, research and modelling; and making predictions/projections of what to expect in weeks, months, years or decades to come. Further, the application of climate services must involve close interaction between the providers and the users. As such, the production and application of climate services requires concerted multidisciplinary efforts. 

Given the complexity of and requirements for climate services, addressing the immense variety of user needs for climate services is beyond the capacity of any single organization, a small group of organizations or a country. It calls for an unprecedented collaboration among institutions across political, functional and disciplinary boundaries. The Framework is, therefore, conceived as an integrating set of international arrangements which will be built upon the established global climate observation and research programmes as well as operational structures into an end-to-end product generation, service provision and application system. Many of these elements (systems, programmes, projects, institutions, etc.) are either already in place or are in the process of being established. The Framework must be designed to be an effective, efficient and economically viable mechanism for the generation, delivery and application of climate services. 

Noting that the “Global Framework for Climate Services” should be user-need driven, as a process, and the recommendations incorporated in the Conference Statement, it is proposed to have five major components: (i) observations; (ii) climate research, modelling and prediction; (iii) a climate services information system (CSIS); (iv) a climate user interface programme (CUIP); and (v) capacity building. 

Observations 

National Meteorological and Hydrological Services (NMHSs), for more than 150 years, have built infrastructure for observations on land, at sea and in the air that measure meteorological and some environmental variables. Various agencies are charged with the national implementation of the individual observing networks and systems. These observing networks across a number of observing domains follow procedures and adhere to standards established through intensive work of the WMO Technical Commissions, which now fall under the WMO Quality Management Framework. Over the past 50 years the growth in remote sensing technology and computer capabilities has led to very accurate high-resolution, multi-spectral digital renderings that comprise satellite data today. With sophisticated users and their concomitant requirements, the earth system observation by satellites are used for a variety of applications that span time scales from nowcasting to climate, and include land, ocean, atmosphere and ecological applications.

In response to the decisions at the Second World Climate Conference (1990), the Global Climate Observing System (GCOS) was conceived.  GCOS is built on the WMO Integrated Global Observing System (WIGOS), the IOC-WMO-UNEP-ICSU Global Ocean Observing System (GOOS), the FAO-UNEP-UNESCO-ICSU Global Terrestrial Observing System (GTOS), and a number of other domain-based and cross-domain research and operational observing systems.  Its overall objective is to support all components of the World Climate Programme (WCP), the climate change assessment role of the Intergovernmental Panel on Climate Change (IPCC), and the international climate policy role of the United Nations Framework Convention on Climate Change (UNFCCC). To ensure the quality and consistency of observations, GCOS has developed a set of Climate Monitoring Principles to guide the collection, archiving and analysis of in-situ and satellite-based climate observations. The Global Earth Observation System of Systems (GEOSS) encompasses Earth observations in nine societal benefit areas.  GCOS has been recognized as the key climate-observing component of GEOSS.

WMO periodically evaluates the requirements for observations for a variety of applications (e.g. weather forecasting, seasonal climate prediction for application in agriculture, aviation, and water management, among others), and to meet IPCC and UNFCCC requirements, through ‘Rolling Review of Requirements’ process.  The GCOS also reports on the progress and the adequacy of the global observing systems for climate in support of the UNFCCC. Climate and climate related observations are needed for: climate system monitoring; climate change detection and attribution; operational climate prediction on seasonal to inter-annual time scales; research to improve understanding, modeling and prediction of the climate system; assessment of the impacts of, and vulnerability and adaptation to, natural climate variability and human-induced climate change; and applications and services for sustainable economic development. In addition, related systematic environmental and socio-economic data and information are needed to assess human and environmental vulnerabilities and plan actions that must be taken in various development sectors to adapt to climate variability and change. 

These reviews have identified a number of critical issues related to the observations such as: spatial and temporal data gaps; absence of organized and standardized socio-economic data gathering mechanism; limited access to some data; non-availability of historical records in digitized form; appropriate processing and archiving systems to handle vast amount of data; and interoperability of data. It is important to reduce these gaps as they adversely impact the reliability of climate services including monitoring, predictions and projections. 

Underpinning an effective climate service is the systematic gathering of high quality basic climate and environmental data. The vision for the Observation component of the Framework is to greatly enhance the capabilities of WMO Members to access, develop, implement and use integrated Earth- and space-based systems for weather, climate and hydrological observations, as well as related environmental observations, to fill-in the critical gaps, and to make available the variety of climate data required to monitor the Earth’s climate system, understand it better and make better predictions and projections; along with the related environmental and socio-economic data from various application areas to assist society for the decision making process as it determines impacts and vulnerabilities, adapts to climate change, and develops mitigation and adaptation strategies.  Considering that weather and climate know no political boundaries, it is vital that the meteorological and hydrological data that are fundamental to operations and research are quickly and reliably shared around the world. 

Establishing and maintaining an operational observing system requires significant human and financial resources. In competition with major societal and economic issues, observing systems often get relatively low priority and funding in national financial planning. As a result, observation networks around the world are deteriorating, in both the developed and developing countries. With respect to data access, some restrictive data policies and the non-availability of some of these data sets in electronic form prevent the optimal use of the data and information generated by these systems for the benefit of society. 

Strengthening, upgrading and modernizing the observation networks that NMSs currently use for weather observations to better serve the needs of weather, climate and water services is a high priority. Observational networks established for research, but which have potential ongoing applications in weather and climate services, need to be converted into robust operational observation programmes with sustained funding. It is essential that data are collected to the required standards to meet the purposes for which their use is intended.

Collection of environmental, biodiversity, and socio-economic data, which is largely ad hoc and not well organized in most countries, needs to be coordinated. There are a limited number of standards developed so far for observation and archiving of such data. For sector-specific information, products and services, all sectors would also have to systematically collect and manage relevant data for their activities. Barriers to sharing of data among various institutions within the country and with the global research community need to be removed.

A WMO Integrated Global Observing System (WIGOS), supported by an integrated WMO Information System (WIS) is essential to realizing the socio-economic benefits to be derived from a wide range of weather, climate, water and related environmental products and services. WIGOS will ensure a coordinated WMO contribution to the cosponsored GOOS and GTOS and will be key to the successful implementation of GCOS in support of the UNFCCC, and in the development and implementation of the future Global Framework for Climate Services (GFCS). Through WIGOS and WIS, and their support for GOOS, GTOS and GCOS, WMO will make a fundamental contribution to the success of the Global Earth Observation System of Systems (GEOSS).

Climate research, modelling and prediction

Climate research, including modelling and prediction aspects, is essential for the Framework to characterize climate variability and change and to generate quantitative climate predictions and climate projections on a range of time and space scales. The World Climate Research Programme (WCRP), established in 1979 jointly by WMO, the ICSU, and joined later by the Intergovernmental Oceanographic Commission (IOC) of UNESCO as a major component of the World Climate Programme (WCP), has helped determine the extent to which climate can be predicted, and the extent of human influence on the climate system. It has successfully laid the scientific foundation for the climate services of the future. Its current research projects, particularly those pursuing the coupled climate and Earth-system models, are poised to push the frontiers of climate prediction further. Climate research has successfully developed policy-relevant future climate scenario projections for the twenty-first century that form a key component of the IPCC process.

While climate science has advanced significantly during the last four decades, many scientific challenges still remain. There is an increasing need in society for information about the future state of the climate system in the near term, extending from years to decades, to support development of practical applications and crucial decision-making. New focus is required on the development of decadal prediction systems, an area of research still in its infancy. Further, there are many inherent uncertainties in our estimates of the past, present and future behaviour of the climate. Large uncertainties in climate information, predictions and projections make it difficult for planners in various development sectors to use them confidently in their decision-making processes and, therefore, have to be reduced to the greatest extent possible.

The full understanding of the climate system requires an understanding of all natural processes of the Earth system, along with the climate-relevant socio-economic processes. To meet the expectations of the Framework, there is, therefore, a need for a more holistic Earth-system approach to observations, monitoring, modelling, analysis and prediction.

The potential for climate prediction on longer timescales and with better spatial resolutions is tied to the availability of high-performance computational infrastructure and adequately trained scientific staff. Significant increases in the computing capacity available to the global and regional weather and climate centres are called for in order to accelerate progress in improving predictions. It is widely agreed that more researchers need to be working on the forecast systems to fully exploit the predictability potential available in the climate system, and to address the enormous challenge of understanding the Earth system and its future evolution.

Weather and climate research are closely intertwined; progress in our understanding of climate processes and their numerical representation is common to both. The models used for weather and climate prediction are essentially based on the same physical principles and formulations, though the way they are deployed is substantially different. Experts advocate adopting a more seamless prediction approach. Seamless prediction (on timescales from a few hours to centuries) needs to be further developed and extended to aspects across multiple disciplines relevant to climate processes.

Availability of highly skilled human scientific talent, particularly in the developing regions of the world, is critically lacking. There is also a need to improve skills among scientists to properly interpret research findings and to improve the skills of those who apply this information to national planning initiatives. To address the above-noted needs for climate research, modelling and prediction, to ensure development of the knowledge base of reliable high-resolution products and to reduce uncertainties in present climate information and products will take an unprecedented multinational effort, with significant supercomputing, infrastructural and human resource deployment. 

Climate services information system

The climate services information system (CSIS) should be designed to deliver the climate information that users need for the decisions they have to make. Given that climate processes are global in character and operate on a wide range of time and space scales, the flow of information from global to local scales is essential and must be facilitated. For an effective delivery of climate information, an appropriate institutional mechanism is required to generate, exchange and disseminate quality information at global, regional and national levels on an operational basis.  

The CSIS, based on the inputs from the observations and research components, and in line with the implementation of WMO Information System (WIS) as the backbone system, will require physical infrastructure such as computers, institutions and centres; skilled human resources for product development and consultation; and mechanisms for interactions with users. Many of the elements of what should be the fully operational CSIS already exist in some form, but need to be further developed and standardized. 

The establishment of the WCP in 1979 laid the foundation for modern climate services. Advances in the provision of climate services have been gradual, useful and timely, but in the last decade the demands for climate information at the local level and expectations of better tools for decision-making have grown rapidly and continue to outpace capabilities. There are a number of gaps between present capacities and the expectations of the policy makers, planners, operators, nations, communities, and individuals that must be addressed.

The CSIS should be based on the three-tiered structure of entities at global, regional and national levels. They include global data centres and global producing centres of long-range forecasts (GPCs); Regional Climate Centres (RCCs); and expanded and strengthened climate services within NMHSs.. which, mandated by the national governments, as agreed in the WMO Convention, would be at the forefront of the CSIS information development, dissemination and application cycle. The CSIS should encourage and facilitate the collaboration of NMHSs with relevant boundary and specialized sectoral institutions to enable them to work with national agencies, including governmental and non-governmental organizations, universities and national research institutes that are mandated to serve different sectors and at different levels of administration. NMHSs should get global and regional inputs from the RCCs and GPCs, and should benefit from the consensus development mechanisms of the Climate Outlook Forums (COFs). 

COFs at regional and national levels have shown promising results in user engagement. They have been developed, for the most part, on a pilot basis and therefore do not adequately cover all the regions of the world, nor do they adequately cater to the needs of information at local levels and as often as users might need. It is imperative therefore to ensure that the network of these elements is expanded spatially and covers the range of quality products users require, facilitates a common understanding of climate risks and opportunities, provides information on inherent uncertainties, and advises on how the information can be applied for the optimal results.

RCCs would need the infrastructure, capacity and mandate to develop high-quality regional-scale climate products using products generated at the global scale and incorporating regional information. They will develop and monitor regional climate variability and extremes, conduct climate watches, and downscale prediction and projection products from global centres. RCCs would be expected to develop a broader suite of region-specific products to address regional needs and help NMHSs to develop the capacity of downscaling regional products, tailoring them and delivering to the national users. The establishment of RCCs has begun only recently, and will require significant human and financial inputs to accelerate the global implementation.

Climate services, therefore, should be strongly rooted in the existing capabilities for the provision of weather services and the years of research, investment and collaboration among all National Meteorological and Hydrological Services (NMHSs). The CSIS should rely on and expand the weather and climate infrastructure developed over time and should strengthen the human expertise needed for its operation. While all WMO NMSs provide some climate services, especially those related to data, aspects related to prediction, services and user liaison require considerable development. It is essential to devise production systems to meet user needs more explicitly, especially at national and local levels, to provide “actionable” information. A comprehensive and systematic plan of well-defined actions and appropriate resources would be required to turn the existing disparate elements into a coherent, cohesive and dynamic functioning system. 

Flow of information and generation of products and services within the system would require regular feedback from users at various levels for continual improvement of services. The CSIS should therefore have very close links with the CUIP component of the Framework.

Climate user interface programme

The climate user interface programme (CUIP) should aim to bridge the gap between climate services providers and users, the decision-makers in various sectors and the public at large, by providing mechanisms through which the users of climate information can liaise actively with climate service providers and vice versa, with the value of the climate service to the community being judged on its ability to improve decision-making. 

CUIP should coordinate, facilitate and oversee the development of mechanisms at various levels (global to regional, national and local (in close relation with the national government)) in various sectors. It should: help users express their needs; prioritize these user needs; promote, facilitate and coordinate focused interdisciplinary (applied climate) research; facilitate communication and use of climate information; capture and disseminate knowledge in diverse socio-economic settings; and obtain user feedback in implementation of other three Framework components described above.

Central to the development of user-specific climate information is the recognition that the needs of the user community are diverse and complex. At the same time it has to be recognized that “users” work at various spatial and temporal scales and have common as well as differing needs. 

CUIP is seen as a set of activities, projects and initiatives running across all the components of the Framework but particularly concentrating on the application of climate information and products in decision-making in various sectors and at various levels of the user spectrum. CUIP would need to have its roots down to the national levels. The CUIP initiatives/activities may differ from sector to sector. As such, it has to be developed jointly with national, regional and global partners who have direct links and interaction with various sectoral user groups. 

NCSs would need to establish arrangements with boundary organizations/extension agencies in different sectors, and popularize the concept of National Climate Outlook Forums (NCOFs) in close collaboration with sectoral ministries or interest groups.  At the regional level, CUIP would depend on mechanisms and partnerships developed on the basis of socio-economic, physical and climatic conditions, supported by global entities where required. Regional entities such as River Basin Organizations and economic groupings, possibly in association with Regional Climate Outlook Forums (RCOFs), can play a crucial role in facilitating such mechanisms. At the global level, CUIP would enhance cooperation within research networks belonging to different disciplines, coordinate applied climate research, and encourage interdisciplinary research to develop applications and tools. It should largely be led by various United Nations Agencies and other intergovernmental organizations (IGOs) and non-governmental organizations (NGOs). 

Effective communication of climate information is vital to ensure its appropriate application. The communication strategy under the Framework has to be based on a broad range of modern media and user-friendly content. These communication means would have to be built in to various elements of the Framework to build advocacy, generate awareness, interact and encourage involvement.

Capacity building

Implementation of the Framework will require capacity building through: strengthening and aligning of institutional arrangements; strengthening of existing and, where required, establishment of new infrastructure and systems; and development of human skills and training. Particular emphasis should be placed on the needs of developing and least-developed countries including Small Island Developing States (SIDS), and particularly vulnerable regions such as Africa.

In many countries, absence of clear mandates among various institutions on climate-related issues may adversely impact the provision of climate services. There is need for institutional strengthening in governance, management and funding as well as human resources development. At the same time it will require an improvement in the infrastructure within countries to systematically and sustainably undertake high-quality climate observations, undertake research and establish and operate various elements of the CSIS. Developing countries would require international support to attain a desirable level of capability to participate in the implementation of the Framework and optimally make use of its products.

To develop the human capacity needed for the implementation of the Framework, a review of the educational qualifications and on-job training requirements for climate specialists would have to be taken up.  New skills would be required to be developed, at a much larger scale, as climate service provision is made operational in countries. Countries would have to develop clear human resources development plans to address this issue. As these skills would be technology intensive, universities within the countries would be in the best position to participate or take the lead in these activities.
Governance and resourcing of the Framework

Implementation of the Framework needs be coordinated and overseen through a governance mechanism to: ensure adequate technical and professional guidance; provide oversight; ensure that resources are used efficiently; assign and ensure accountability for realizing the vision of the Framework; set directions and monitor progress; ensure respective roles and mandates; facilitate resource mobilization; and suggest policy directions, where required. Much has been learnt about climate coordination efforts through experiences from the Coordinating Committee for the WCP (CCWCP).  In deliberating on governance structures, the task force may wish to take into account the experiences from a number of current models guiding the WMO co-sponsored programmes GCOS and WCRP, and the IPCC.

________________
� At the time of the ET-ELRF meeting, the amendments will be incorporated in the Update to the Manual on the GDPFS.


� At the time of the ET-ELRF meeting, the detailed specification of the data that are to be supplied by GPCs to LC-LRFMMEs will be found incorporated in the Update to the Manual on the GDPFS.





