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10.
REPORT ON THE INTEGRATION OF THE WMO OBSERVING SYSTEMS 


(Agenda item 10)
10.1
EC-WG/WIGOS-WIS-3 reviewed the draft Report on the Integration of the WMO Observing Systems prepared by the Secretariat and made the following recommendations regarding its finalization and subsequent submission to Cg-XVI. 

……………..
……………..

____________

Appendix B
REPORT ON THE INTEGRATION OF THE WMO OBSERVING SYSTEMS
Background 
1.
The Fifteenth World Meteorological Congress (Geneva, May 2007) recognized the WMO Integrated Global Observing System (WIGOS) as a major component of the WMO second cycle of results-based management to address identified global societal needs. It requested that the development of WIGOS proceed concurrently with the planning and implementation of the WMO Information System (WIS). The combination of both efforts would allow for an integrated WMO end-to-end system of systems designed to improve Members’ capability to effectively provide a wide range of high quality services and to better respond to all WMO Programmes requirements.  
2.
Congress also underlined that an integrated global observing system supported by an interoperable information system will be essential for realizing the socio-economic benefits derived from a wide range of products and services related to WMO’s core competencies of weather, water, climate and related disasters. WIGOS will contribute to all WMO Expected Results of the 2012-2015 Strategic Plan and in particular, will deliver Expected Result 4, “Enhanced capabilities of Members to access, develop, implement and use integrated and interoperable surface-based and space-based systems for weather, climate and hydrological observations, as well as related environmental observations, based on world standards set by WMO and partner organizations”. 
Governance 

3.
Cg-XV has determined that in implementing WIGOS, it will be necessary to ensure that the governance and support activities are aligned with the strategic thrusts of WMO, including results based management. Furthermore, the development of an effective and efficient system of governance will require adequate scientific and technical advisory mechanisms to develop, monitor and evaluate the WIGOS process. Congress also agreed that planning and implementation of the WIGOS integration process should proceed in phases defined by the WMO Executive Council in order to assure oversight, review and direction.  Following this guidance, Executive Council through its Resolution 3 (EC-LIX) established the Executive Council Working Group on the WMO Integrated Global Observing System and the WMO Information System (EC WG WIGOS-WIS) to steer and monitor WIGOS activities and to coordinate them with the planning and development of WIS.  Acting accordingly, the EC WG WIGOS-WIS at its first session (Geneva, December 2007) reviewed the guidance and recommendations given by Cg-XV and EC-LIX towards implementation of the WIGOS concept, developed its work programme and established a Subgroup on WIGOS (SG WIGOS), as authorized by EC-LIX.  
4.
Cg-XV also emphasized that the integration is a long-term complex undertaking, which will comprise policy as well as technical issues and will require the full support of all Members to be successful. The integration within a WIGOS framework will actively involve, and eventually depend on the expertise and inputs from the technical commissions and regional associations. It is also recognized that close and effective collaboration with several of WMO partner organizations and co-sponsors of observing systems will be one of the key elements of this process. 

5.
To accomplish successful development and implementation of the WIGOS concept, adjustments have to be made in the WMO Technical Regulations, the WMO Programme structure, the working structure and functions of regional associations, technical commissions, and of the WMO Secretariat. Accordingly, appropriate steps will need to be taken to ensure that the integration process is incorporated in the work programmes and implementation plans of these entities.  Combined and coordinated WIGOS implementation efforts will require additional resources and a long-term commitment of WMO Members, greater international cooperation, sustained technological and infrastructure capacity building, and financial support for developing and least developed countries.

Strategic Roadmap

6.
Strategic targets of WIGOS, as formulated by Congress and the Executive Council, formed the basis for development of the overarching WIGOS Test of Concept Development and Implementation Plan (WDIP) by the EC WG WIGOS-WIS, which identified the strategic roadmap for overall WIGOS integration activities during the four-year period 2008-2011.  WDIP and its subsequent annual revisions also continued to be a principal document informing technical commissions, regional associations and the steering committees of GCOS, GOOS and WCRP, on WIGOS planning activities and to encourage their inputs into the integration process.  

7.
In overall, the current WDIP contains 49 specific action items to be accomplished by the time of Cg-XVI (May 2011).  They are referred to the following phases of WIGOS development and implementation:

· Preparatory Phase:   December 2006 - Cg-XV (May 2007) 

· Test of Concept, Phase I:     Cg-XV (May 2007) – EC-LX (June 2008)

· Test of Concept, Phase II:    EC-LX (June 2008) – EC-LXI (June 2009)

· Test of Concept, Phase III:   EC-LXI (June 2009) – EC-LXII (June 2010)

· Test of Concept, Phase IV:   EC-XII (June 2010) – Cg-VI (May 2011)

8.
WDIP identified a sequence of meetings of the EC-WG/WIGOS-WIS and its Subgroup on WIGOS  with subsequent reports to EC, activities related to the implementation of WIGOS Pilot and Demonstration projects, addressed revisions of the WMO Programme structure, the terms of reference of the technical commissions, and WMO Secretariat budgetary, personnel and organizational implications.  WDIP also identified the need to revise the current WMO regulatory material reflecting WIGOS development and related technical guidance.

9.
It should be noted that thanks to the efforts by Members, regional associations and technical commissions, partner organizations, coordinated with the Secretariat, planned activities for relevant phases have been timely initiated and successfully accomplished.  WDIP was regularly updated and published at http://www.wmo.int/pages/prog/www/wigos/index_en.html. For further details, see EC-WG/WIGOS-WIS-3/Doc. 8. 

 WIGOS Projects and Lessons Learned 

10.
During the WIGOS Test of Concept phase (2007-2011), the WMO Technical Commissions, Regional Associations and Secretariat explored the concept of WIGOS through a series of Pilot Projects (by the technical commissions and partner organizations) and Demonstration Projects (by Members and the regional associations).
Pilot Projects 
11. 
As recommended by Cg-XV, the following five Pilot Projects were initiated by relevant technical commissions:
· Pilot Project I:
Improvement of Dissemination of Ozone (total column, profiles and surface) and Aerosol observations through the WIS; Improvement of Interoperability of GAW World Data Centres with WIS and Establishment of Prototype Services to Facilitate User Access to GAW Data;
· Pilot Project II: Hydrological Applications Runoff Network (later changed to Integration of Southern Africa Developing Community Hydrological Cycle Observing System (SADC-HYCOS) and the Flash Flood Guidance System (FFGS);
· Pilot Project III: Integration of AMDAR into WIGOS;

· Pilot Project IV: Elaboration of the underpinning/crosscutting role and responsibilities of the Instruments and Methods of Observation Programme in the context of WIGOS;
· Pilot Project V: Integration of Marine Meteorological and other appropriate Oceanographic Observations into the WMO Integrated Global Observing System;
Later in the WIGOS test of concept phase, WMO Satellite Programme in coordination with CGMS, and GCOS initiated the following two new projects:
· Pilot Project VI: Global Space-based Intercalibration System as a joint initiative of WMO and the Coordination Group for Meteorological Satellites, and 
· Pilot Project VII: Project for the implementation of the GCOS Reference Upper-Air Network.

12.
Pilot Projects played an essential role in addressing major issues of the integration process: testing the WIGOS concept, identifying problem areas, emphasizing the role and contributions to be made by the technical commissions and relevant partners in applying the WIGOS concept to integration within a system of systems framework, and contributing to the development of the WIGOS Development and Implementation Plan. 

Demonstration Projects 
13.
In accordance with recommendations by EC-LX to support the involvement of NMHSs and regional associations in the implementation of the WIGOS concept and to help Members to understand and fully explore WIGOS, several demonstration projects in the selected WMO Member Countries were initiated. At least one ‘test-bed’ Demonstration Project was identified within each of the Regional Associations with various levels of progress. They were as follows: Kenya, Morocco and Namibia (RA I), Republic of Korea (RA II), Brazil (RA III), United States of America (RA IV), Australia (RA V) and the Russian Federation (RA VI).
Recently, RA VI-MG, based on the decision of the RA VI session (September 2009), decided to establish a Task Team on the redesign of the RA-VI basic ground-based observing network and supported to run this as a new WIGOS Demonstration Project.
14.
Feedback and lessons learned from these NMHSs were beneficial for WMO Members and Partners in understanding expectations from the WIGOS concept at national and regional levels, including significant capacity building possibilities.

15.
The status of implementation of WIGOS Pilot and Demonstration Projects has been regularly updated on the WIGOS Web page at http://www.wmo.int/pages/prog/www/wigos/index_en.html.

16.
The survey of Pilot and Demonstration projects, regularly carried out by the Secretariat clearly showed that they cover key aspects of integration of observing systems, as well as a wide range of issues including national and inter-agency cooperation and partnership, consideration of not only weather-related observations, resources and funding, data exchange and metadata management, instrument standards, quality management, network optimization and use of new technologies. 
 17.
While WIGOS projects are at varying stages of implementation, lessons learned already underlined the necessity for the following priority actions: 

· In addition to WDIP and CONOPS, to develop other WIGOS guidance and regulatory material in accordance with existing standards.  Highest priority should be given to the development of WIGOS Manual, which will identify rules and procedures to be followed within WIGOS framework; 

· Finalize revision the terms of reference of regional associations and technical commissions, to assume new tasks related to WIGOS, recognizing CBS leadership and CIMO cross-cutting role; 
· Negotiate with WMO partners of co-sponsored observing systems to identify their role and responsibilities in future WIGOS development, concluding/revising MOU and other legally binding documents;

· Develop a comprehensive WIGOS capacity building strategy in each WMO Region which would comprise organization of workshops and seminars, visits of experts, training support and technology transfer; 
· Develop a communication and outreach strategy as indicated by WDIS;
· Continue implementation of WIGOS PPs and DPs, using for their assessment a simple evaluation criteria;

· Prioritize WIGOS work plan taking into account available resources.

18.
EC-WG/WIGOS-WIS at its second session underlined that WIGOS Projects would provide a valuable learning experience which could validate approaches to integration, identify problematic areas, help to understand the benefits and provide clarification of the more effective ways forward. Evaluation of the lessons learned could provide valuable feedback for the WIGOS planning and development, for the continuing development of CONOPS, WDIP and other documentation, and for other implementation projects and activities.  As regards the development of new projects, EC-WG/WIGOS-WIS recommended that WIGOS activities undertaken by TCs, RAs and Member countries should be welcomed and encouraged as much as possible, regardless whether they are formally adopted as WIGOS projects, especially when generously sponsored and resourced by TCs, RAs, WMO Members or Partners.
For further details, see EC-WG/WIGOS-WIS-3/Doc. 5.

Partner organizations 

19.
Cg-XV agreed that WIGOS integration would actively involve and eventually depend on the inputs from WMO regional associations, technical commissions and the Steering Committees of GCOS, GOOS, GTOS and WCRP. It underlined that integration process should ensure the continued partnership and participation of the bodies responsible for observing systems as they become part of an integrated system of systems with sustained sense of ownership.  Closer involvement of partners in the implementation of WIGOS initiative has been accomplished through their better representation in WIGOS governing and working bodies (EC WG WIGOS-WIS and SG WIGOS), and more extensive coordination and exchange of relevant documents and information between the secretariats.
GCOS

20. 
GCOS has a leading role in coordinating and using relevant operational and research observation networks as basis for monitoring and analysis of Essential Climate Variables (ECV) in support of the United Nations Framework Convention on Climate Change (UNFCCC), Intergovernmental Panel on Climate Change (IPCC) and Global Earth Observation System of Systems (GEOSS).  In the context of partnership, GCOS considers that improvement and better integration of observing systems under WIGOS through improved coordination, continuous operations, systematic quality control, management change and enhanced infrastructure, can only be beneficial to GCOS and deserves full support. GCOS also identified their specific needs in three areas of WIGOS integration as specified in CONOPS.

GOOS

21.
GOOS has substantial experience and success in planning of observational strategies and developing the international governance structures required to facilitate multi-national ownership and development of ocean observing system.  The most important challenge now facing GOOS is to complete and sustain an integrated global system with clear user benefits. GOOS identified that by participating in WIGOS this goal could be more readily achieved than would otherwise be the case.  GOOS believes that the WIGOS framework would help to increase research community contribution to and benefit from the system and improve and enhance accounting of governmental commitments to the system. GOOS also indicated that WIGOS would help in developing marine regional systems in the Arctic and Southern Oceans and by transitioning pilot projects into fully operational components.

GTOS 

22.
Along with its primarily goals, GTOS is now contributing to the international agenda and negotiations for new framework approach for the standardization of Essential Climate Variables (ECVs) in the terrestrial domain.  In the context of WIGOS, GTOS recognizes the need for improved observations in terms of spatial distribution, frequency and quality built around standards and reporting guidelines which underpin the long-term meteorological and hydrological records. It identified some issues of key concern to GTOS related to the adequacy of data from satellite and in-situ systems, data accessibility, standardization, viability and sustainability of systems and data centres participating in WIGOS. 
WCRP observing components
23.
The WCRP Observation and Assimilation Panel (WOAP) deals with crosscutting issues related to global observations, their analysis and assimilation, and the resulting products, from a research perspective on behalf of WCRP and GCOS. Future needs for observation and analyses identified by WOAP that relate to WIGOS include: observations from in-situ and from space that satisfy the climate observing principles; a performance tracking system; development and improvement of climate data records; the ingest, archival, stewardship of data, data management; access to data; the analysis and re-analysis of the observations and derivation of products, and data assimilation and model initialization. Many of these needs could be met through WIGOS and WIS. WOAP can help in improving communication and coordination in this area on behalf of WCRP and its Projects.

Global Earth Observation System of Systems (GEOSS)
24.
GEOSS is a coordinating and integrating network of Earth observing and information systems, contributed on a voluntary basis by Members and Participating Organizations of the intergovernmental Group on Earth Observations (GEO). As might be expected, WIGOS and WIS are major WMO contributions to GEOSS.  WMO’s participation in GEO/GEOSS, the benefits that WMO would gain through its participation, potential opportunities for enhanced involvement are being reviewed. The WIGOS Development and Implementation Strategy, which stresses on the framework multi-disciplinary approach, further clarifies relationships and interactions of WIGOS with GEOSS.

25.
In addition to activities mentioned above, there is a need to establish more closer cooperation in the WIGOS context with existing national/regional initiatives such as EUMETNET, US IOOS, France/Coriolis.  

Coordination with WMO Information System (WIS) 

26.
WIGOS CONOPS and WDIS describe the role of WIS in WIGOS implementation.  Along with essential functions to support the collection and sharing of observations and products, WIS within WIGOS framework will support disaster risk reduction activities and the evolving requirements and needs of the Global Framework for Climate Services (GFCS). On-going WIGOS pilot projects, such as the JCOMM/IODE Ocean Data Portal, have demonstrated the effectiveness of WIS as the core interoperability layer of WIGOS. Demonstration projects also showed that WIS allowed otherwise independent observing systems to move data between them, as well as providing the standards for more effective data management. This also includes the specialized data collection means as well as the generation, collection, management and handling of related metadata.  This function is essential to ensuring data within WIGOS meet the stringent traceability and discovery requirements of special users such as climate scientists. 

Rolling Review of Requirements (RRR) Process
27.
To ensure continuous review of the requirements placed on the current observing systems and to have the capability to effectively adjust and respond to evolving needs, WIGOS will be using the RRR process defined by the Manual on the Global Observing System  (WMO-No. 544).  WDIP, CONOPS and WDIS documents provide details on the application of RRR in the WIGOS implementation. Prior and during the WIGOS Test of Concept phase, a wide range of applications within WMO programmes have already been addressed through RRR process. The resulting Statements of Guidance (SOG) provides an assessment of the adequacy of the observations to fulfil requirements and suggested areas of progress towards improved observing systems. RRR will also play a key role when defining future sensor specifications, locations and operating mode, when sharing observation infrastructure and organizing advanced data management and distribution. The role of regional associations and technical commissions will be indispensable in the overall process.  Both user requirements and observing system capabilities, complemented by SOG, are collated in a comprehensive, systematic and quantitative way in the WMO/CEOS database, which is accessible at: http://www.wmo.int/pages/prog/sat/Databases.html. 
Technical Regulations 
28.
EC-WG/WIGOS-WIS recognized that the revised structure of WMO technical regulations must document the structure and requirements of WIGOS operations, adequately reflecting contributions all of the component systems.  It is foreseen that upon the approval by forthcoming Cg-XVI, the WIGOS Implementation Plan (WIP) will include the development of Manual on WIGOS as a priority activity. The WIGOS project documentation will be a key deliverable early in the period 2011-2015, while Regulatory Documentation, including WIGOS Manual will be the focus in later phases.  
WIGOS Development and Implementation Strategy (WDIS) 

29.
EC-LXI (June, 2009) requested that a WMO Integrated Global Observing System (WIGOS) Development and Implementation Strategy (WDIS) should be developed to describe steps that WMO and its partners would follow to improve governance, management, and integration of observing systems. The importance of such document was underlined in the process of implementation of WIGOS PPs and DPs.  The initial version of WDIS was developed by the Secretariat in coordination with all concerned. It contains description of major strategic components of WGOS development and implementation, including integrated governance and data policy, data delivery and information services through WIS, quality management and standardization, optimization of observing systems and capacity building. It also describes WIGOS implementation management, specifying deliverables and milestones, roles and responsibilities and resources needed. The current version of WDIS (version 0.3) is submitted to this session under the EC-WG/WIGOS-WIS-3/Doc. 9.

Priority activities for the future

30.
WDIS and CONOPS documents accumulated lessons learned during the Test of Concept phase and provide a comprehensive outlook and guidance for the future WIGOS implementation.  The priority activities for the subsequent phases of the WIGOS implementation as specified in these documents are summarized below.    

Use of Technology improvements

31.
Technological advances will be a crucial factor leading to improvement in sensors and system capabilities to withstand severe climate and environmental conditions and to improvements in sensor capability to accurately measure the whole range of meteorological, climatological, hydrological and environmental variables with high accuracy and repeatability. Progress in technology will continue to provide a basis for further improvements in the reliability and quality of observations, thus more fully satisfying user needs.  Based on the above, within the WIGOS framework, the following areas need to be addressed: Standardization, Automation, Testing, and Networking.

Development of the WIGOS Databases
32.
As specified in CONOPS, the development of two WIGOS Databases (DB), i.e. the WIGOS Operational DB, the WIGOS Standardization DB as critical WIGOS framework support tools, will be crucial for the success of the WIGOS Implementation phase.

Quality Management

33.
Meeting the quality requirements and expectations of users is critical to the success of WIGOS.  This will require an in-depth examination of current practices used by WMO observing programmes, specific mission-related requirements that are already in place, and available technological opportunities. It will also be important to review the quality not only of the deliverables produced by WIGOS but also of the management processes involved.  WIGOS should embrace QMF procedures to ensure that observations, records and reports on weather, water, climate and other environmental resources, operational forecasts, warning services and related information are of identified quality. This will improve international exchange through the WMO coordinated systems and in compliance with relevant joint standards agreed upon with other international organizations. 

Standardization

34.
As specified in CONOPS, a principal requirement for integration is the standardization in three key areas: Instruments and Methods of Observation; WIS information infrastructure; Quality management framework.  As part of the implementation strategy, a successful WIGOS standardization process will have to adequately address the differences and inconsistencies in current technical specifications, data acquisition and management systems used by individual NMHSs and partner organizations before national and international observing systems can be regarded as truly integrated.

Planning, Optimizing and Monitoring of Observing Systems

35.
A coordinated planning based on RRR process has a great potential to enhance observing system capabilities and to increase cost-effectiveness of observing efforts and investments.  This process, conducted with close involvement of both the operational and research communities, should result in Statements of Guidance that can be either specific to each constituent system or commonly applicable to all.  The coordinated planning of the evolution and enhancement of observing systems in response to these Statements of Guidance must be conducted in a coordinated way across observing systems, as far as practical, through systematic exchange of information, consultation, with the aim to develop synergy.  Accordingly, the current CEOS-WMO Database on User Requirements and Observing Capabilities served as the basis for the RRR process should be redesigned taking into account WIGOS and WIS requirements. 
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BACKGROUND INFORMATION
1.
The Fifteenth World Meteorological Congress, by its Resolution 30 (Cg-XV) - Towards Enhanced Integration Between WMO Observing Systems, requested the Executive Council to submit a comprehensive report on the integration between the WMO observing systems to Sixteenth Congress.  It is envisaged that this document will be prepared in accordance with the Secretariat’s documentation plan for Cg-XVI in the first quarter 2011.  
2.
The current working document submitted to the EC Working Group on WIGOS and WIS (EC-WG/WIGOS-WIS) should be considered as an initial summary of integration activities prepared by the Secretariat.  Along with incorporation of additional results available prior to Cg-XVI, the document will be served as a basis for preparation of the requested report to Congress.  It is suggested that after consideration of the information provided, the Working Group may wish to decide on the final layout of the report to Cg-XVI and provide further guidelines related to its content.
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