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SUMMARY

	ADDITIONAL FINANCIAL IMPLICATION:

None

ISSUES TO BE DISCUSSED:

This document contains the Guideline on WIGOS activities to be implemented by Members developed in accordance with decisions of Cg-XVI and recommendations by the first session of ICG-WIGOS (Geneva, 26-30 September 2011); the Guideline should be available to NMHSs.
DECISIONS/ACTIONS REQUIRED:

The session is invited to consider the Guideline on WIGOS activities for Members and provide comments and proposals on how it could be used for the implementation of WIGOS at the national level.  

REFERENCES:

1. Abridged Final report of the Sixteenth Congress (Geneva, May-June 2011);
2. Abridged Final report of the Sixty-third session of the Executive Council (Geneva, June 2011);

4. Draft Final Report of the first session of ICG-WIGOS (September 2011) (under an approval)
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B. Guideline on WIGOS activities to be implemented by Members
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Guidance for Members on WIGOS Implementation (Agenda item 4.6)

4.6.1
RA-II/WG-IOS/WIS reviewed the Guideline on WIGOS activities to be implemented by Members and made the following recommendations: 

4.6.2
…

____________

WIGOS IMPLEMENTATION AT A NATIONAL LEVEL 
(Guideline on WIGOS activities to be implemented by Members) 
(Version 1.11, 20 November 2011) 
INTRODUCTION

Sixteenth Congress (Geneva, May-June 2011) decided to implement the WMO Integrated Global Observing System (WIGOS) during the next financial period as one of the major efforts of the Organization with the goal that WIGOS should become operational from 2016 onwards. Through its Resolution 11.3/1 (Cg-XVI), Congress urged Members, inter-alia, to evolve their observing systems to become their national components of WIGOS.
As an operational system, WIGOS will satisfy, in a cost-effective and sustain​able manner, the evolving observing requirements of WMO Members. WIGOS will provide a framework for enabling the integration and optimized evolution of WMO observing systems, and WMO’s contribution to co-sponsored systems. 

Together with the WMO Information System (WIS), WIGOS will be the basis for the provision of accurate, reliable and timely weather, climate, water and related environmental observations and products by all Members and WMO Programmes, which will lead to improved service delivery. 

WIGOS will improve Members’ abilities to meet expanding national mandates and promote higher visibility for National Meteorological and Hydrological Services (NMHSs) with other agencies focused on environmental issues.
PURPOSE OF DOCUMENT

Members are responsible for the sustained operation of their national observing systems and delivery/exchange of observations, i.e. the essential building blocks of WIGOS. There are several major challenges that will confront Members in seeking to become compliant with WIGOS
.

The purpose of this Guideline is to assist WMO Members in developing their national WIGOS Development and Implementation Strategy (N-WDIS) and building a national WIGOS Implementation Plan (N-WIP) that supports the Strategy to implement their integrated national observing system (NOS) as a WIGOS national observing component. 
For those Members already implemented an integrated observing system or integration is on the way, the Guideline can assist them to verify whether their approach is consistent with the WIGOS concept and its key principles.
The Guideline aligns with the WIGOS conceptual and implementation documentation developed by the EC Working Group on WIGOS and WIS, in particular the WIGOS Concept of Operations (CONOPS) and WIGOS Development and Implementation Strategy (WDIS), specifying, inter alia, the role and responsibilities of Members in WIGOS planning and implementation. Both documents, in addition to this Guideline, are available on the WIGOS Web page at: http://www.wmo.int/pages/prog/www/wigos/WIGOS_Cg-XVI.html.
The Guideline also builds on the experiences gained and lessons learned from the WIGOS Demonstration Projects, specifically from the one of the Australian Bureau of Meteorology” (more information available at: http://www.wmo.int/pages/prog/www/wigos/projects.html#demo).
WIGOS PHASES

The WIGOS implementation will start during the sixteenth financial period and will focus on an overall framework for improving and evolving the WMO observing systems into an integrated, comprehensive and coordinated observing system to satisfy, in an efficient, cost effective and sustained manner, the WMO Members’ and Partners observing requirements
. The implementation will provide the groundwork for the operational WIGOS foreseen from 2016 onward, respecting diversity among Members, their needs, capabilities and resources available.
National Implementation Phase (2012 - 2015)  
This phase will focus on developing and implementing a national framework for improved governance, management, integration and optimized evolution of the NOS coordinated by the NMHS and its partner organizations at the national and sub regional levels. It will focus on implementing WIGOS requirements through tasks and activities specified in the N-WIP. 
National Operational Phase (2016 onward)
Once the framework is established, the NOS enters its Operational Phase, during which the NOS will continuously evolve over time to improve service delivery and support decision making in response to the user needs and available technological opportunities. 

WIGOS KEY IMPLEMENTATION COMPONENTS

WDIS specifies the WIGOS Key Implementation Components. At the national level, the implementation of WIGOS should be focused on the following issues:

1. Integrated governance and management of a national observing system;
2. Planning and optimized evolution of a national observing system;
3. Data delivery and information services through WIS, including data/metadata management;
4. Technological infrastructure of a national observing system;
5. Quality management, including performance monitoring, evaluation, feedback and remedial actions;

6. System monitoring, evaluation and follow-up measures
7. Standardization and interoperability;

8. Collaboration and coordination with partners;

9. Capacity building;

10. Communications and outreach.
A brief description of the major implementation components is given in the following paragraphs.

1.
Integrated governance and management of a national observing system
To embrace the WIGOS concept more comprehensively at a national level requires an integrated approach to the design and operation of the full suite of national observing systems; in effect, operation of a national composite observing system (that is, a system of systems) that is optimised to address diverse user needs as efficiently and effectively as possible and with just enough redundancy and overlap to provide resilience and continuity. 
Members will, in due course, receive regulatory and guidance material that will assist them in the integrated management and operation at a national level; also, technical guidance on how to design, develop and implement an integrated NOS to provide comprehensive observations in response to the needs of all WMO Members and Programmes will be available. 

In implementing WIGOS at a national level, the current management, governance and support activities should be reviewed and aligned with WIGOS requirements. This alignment should enable collaboration and promote cooperation and coordination at the technical, operational and administrative levels.

The internal structure of the NMHS (departments/branches responsible for observations) should be organised in a manner that aligns with and facilitates the WIGOS concept at a national level. The integrated management should ensure an effective integration of observations from many sources inside the NMHS that includes as well an assessment tool of the value of each observation individually (see below Quality management); an integrated use of observations from various observing networks/systems; an integrated use of observations from different technologies with a range of characteristics. It should ensure that an integrated view of all component systems is at the forefront of planning and implementation activities.

A comprehensive data framework is needed to facilitate integration efforts: it is a framework of policies and processes that govern the end-to-end data landscape in the organization, including all aspects of data acquisition, management and usage, and linked to the international framework.
2.
Planning and optimized evolution of a national observing system 

Planning is the first step of the Plan-Do-Check-Act (PDCA) Cycle to ensure that an integrated NOS will provide information for decision-makers in weather, climate and water sectors, for their use in real time, as well as information on climate change mitigation and adaptation, and disaster risk management; all in a coordinated, sustained and cost effective manner. Over time, this information will become more service-oriented.
To meet this WIGOS requirement in the planning process, it is important to implement and maintain an integrated and up-to-date view of user requirements and follow-up solutions through a coordinated strategic planning of the NOS based on outcomes of the Gap analysis and the Rolling Review of Requirements (RRR) process as an ongoing activity to guarantee continuous assessment of all user requirements, NOS capabilities and information provided, reflecting driving forces and priorities.
National RRR process

The development and implementation of a national RRR process will provide Member with a way to understand and assess user requirements, to inform the characteristics of the observations required and to design the system solutions that will deliver them; a tool for coordinated evolution of the NOS to tackle those requirements in an integrated way.
A comprehensive strategic and operational planning process will then allow the development of staged approaches to the design, development and implementation of new and/or improved systems, processes and networks, supported by the development of well-structured business cases and budget proposals. Failure with budget proposals may limit the achievability of the overall plans, but the information gained through the RRR process will still inform decisions on priority use of existing resources.
This includes close collaboration and coordination with all users to assess their requirements; a review of the existing components of the NOS; assessment of their adequacy in meeting current and future requirements; identifying future opportunities; prioritizing; and finally deciding on a strategy matched with resources available.

In addition to meeting requirements at a national level, the NMHS needs to address international commitments as a part of the design, development and implementation of the NOS. The Member is committed to implementing an integrated NOS that addresses the Vision for global observing systems in 2025; the GAW Strategic Plan (2008-2015); WHYCOS Guidelines as well as GCOS, GOOS and GTOS Implementation Plans.
Driving forces likely to impact on the design, operation and required deliverables of the NOS in the future include: 

· Need for a holistic approach to planning and evolution of the NOS and enhanced integration of its components;

· More demanding service requirements in all respects, in a contrast to increasing pressure on resources; 

· Greater emphasis on climate monitoring and services compared to weather service provision;

· Increased requirements for quality management, standardization and interoperability, efficiency and cost effectiveness;

· Available or emerging technological opportunities;

3. 
Data delivery and information services through WIS, including data/metadata 
management
WIGOS is crucially dependant upon effective WIS support and services. This includes the specialized data collection means as well as the generation, collection, management and handling of related metadata
) that is essential to ensuring that WIGOS data meet the stringent traceability requirements of special users such as climate scientists. The metadata also play an important role in the discovery and access to observations and products. The needed metadata therefore includes both that which pertain to the observational information as well as that which describes the observational products and which is necessary to share the information.
4.
Technological infrastructure of a national observing system 
Implementing WIGOS requirements at a national level requires an assessment and likely/possible modernization of data acquisition, processing, management and information systems. It includes a review of a status and capabilities of hardware, software and means of communication. Appropriate infrastructure should be set up / upgraded (if needed) during the implementation phase for a successful efficient and cost effective operation of the NOS. 

With regard to the organization of an efficient data processing, as well as to guarantee rapid and flexible data/metadata access for all key applications, the idea of a central platform with an integrated and consistent data pool becomes pivotal. This approach should be put in a practice by setting up and operating a Data Warehouse (DW) system for data/metadata processing, management and information purposes. WIS Centres (National Centres / Data Collection or Production Centres) should be used for these purposes. 
Integrated management of the NOS should be supported by a fully automatic multifunctional round-the-clock Management and Information System (MIS) built on the DW system that provides all information for both, a NOS management unit and decision-making.

5.
Quality management, including performance monitoring, evaluation, feedback and 
remedial actions
The need for greater accountability in the operation of the NOS is recognized through recommendations for implementation of a Quality Management System (QMS), including more systematic performance, evaluation and feedback with remedial actions. Consistent documentation about system performance, its operation, processes and procedures would assist not only in more effective whole-of-life planning, including operating, maintenance and replacement strategies, but also in assessing the value of observations.
NOS as an observing component of WIGOS should ensure that observations, records and reports on weather, climate and water, and other environmental resources, operational forecasts, warnings, related information and services are quality-assured, of identified and well documented quality, and in compliance with relevant WIGOS joint standards agreed upon with other international organizations. 
To meet this WIGOS requirement, an integrated QMS that specifies all quality assurance (QA) and quality control (QC) standards/best practices for the NOS should be developed and implemented.  It will ensure reliability, quality and timeliness of data streams with adequate quality control and relevant metadata. The N-WIP should specify all processes of QMS to be implemented, including performance monitoring, evaluation, feedback and remedial actions to fully meet WIGOS QMF requirements. Some basic principles of an effective QMS are as follows: 

· All QMS processes and procedures must be well documented;
· Data/product quality must be known and documented at any stage of data processing.
Developing and implementing WIGOS successfully also requires a systematic and rigorous performance monitoring and evaluation (PM&E) of WIGOS capabilities in terms of both the flow of observational data/products to models and provision of products/information for decision-support tools and services in accordance with requirements specified by end users. 
For more detailed technical guidance, reference could be made to following WMO technical documentation: Guide on the Quality Management System for the provision of meteorological Service for International Air Navigation (WMO-No. 1001), as well as the Guide on the Global Observing System (WMO-No. 488) and WMO Guide to Meteorological Instruments and Methods of Observation (CIMO Guide) (WMO-No. 8).
6.
System monitoring, evaluation and follow-up measures

Periodic review and assessment of the integrated NOS, specification of follow-up measures and consequent modifications as necessary, all those are the inseparable parts of the PDCA cycle discussed under “2. Planning and optimized evolution of a national observing system” for a continuous improvement of an efficient, cost effective and sustained NOS and its performance.
7.
Standardization and interoperability

Taking into account the ongoing rapid progress in technology that will continue to provide a basis for further improvements in the capability, reliability, quality and cost-effectiveness of observations, WIGOS must utilize international standards and best practices set by WMO and partner organizations. A common standardization process is needed to facilitate interoperability of WIGOS national observing components as well as compatibility of their observational data and products. 

A successful WIGOS standardization process will have to adequately address the differences and inconsistencies in current technical specifications, data acquisition, processing and quality management systems used by individual NMHSs and partner organizations before national and international observing systems can be regarded as truly integrated.
The NMHS needs to understand and address the evolving requirements for standardization and interoperability as embodied, in due course, in WMO Regulatory Material.
8.
Collaboration and coordination with partners
Close collaboration and cooperation among the NMHS and other relevant national agencies, establishment and implementation of appropriate mechanisms, defining partnerships and data policy principles, while respecting ownership, are needed to meet WIGOS requirements at national level. It specifically refers to enhanced cooperation among meteorological, hydrological and marine/oceanographic institutions/services where they are separated at the national level.
Interagency and inter-observing system coordination mechanisms at the international level will need to be complemented and supported through similar cooperation and coordination arrangements between the NMHS and its counterpart national implementation mechanisms for GCOS, GOOS, GTOS and GEOSS at a national level.
9.
Capacity building

Specialized training activities should be reflected in the N-WIP, especially in case of LDCs, LLDCs and SIDS. Hence, capacity building is not to be limited to scientific and technological concerns, but also to strategic and management consideration including human resources development, and resource mobilization. To take advantage of WIGOS benefits, technological innovation will be essential.
From a WIGOS perspective, capacity building at a national level should be focused mainly on enhancing organizational capabilities through: 

· Technological innovation, including decision-making tools to convert observational data and products into information for right and timely decision (implementing an integrated MIS for end users);
· Human skills development and training, including decision-support tools;
· Technical assistance for observing system/network managers;
10.
Communications and outreach
Effective communications and sharing of experiences, lessons learned from the implementation process, reaped benefits, and documentation on standards / best practices between the NMHS and other national partner agencies, including the national counterparts of the cosponsors of GCOS, GOOS, GTOS and GEO is the first practical step towards implementing a more integrated approach to the operation of the NOS.   
IMPLEMENTATION TASKS 

The N-WIP should identify all WIGOS implementation tasks at a national level, including a risk management plan. The key tasks could be as follows: 
1. Validate users requirements for weather, climate, water and related environmental observations using the RRR process (an integrated view of user requirements):

1.1 Assess capabilities of the NMHS observing network(s) to meet its own present and future requirements (Gap analysis of NMHS observing system capabilities);

1.2 Assess the national observing system against national needs and international requirements (sub regional/regional, WMO, partner organizations) (Gap analysis of NOS capabilities vs. national and international needs and requirements);

1.3 Summarize capabilities of Member’s observing systems/networks and user observational requirements; document user requirements in all details (horizontal and vertical resolutions, observing cycle, timeliness and accuracy) and identify gaps, shortcomings, deficiencies and incompatibilities of the current systems;

1.4 Collaborate and coordinate with partners at the national and sub regional level (if needed) to overcome the gaps and shortcomings, and minimize duplications and shortcomings of the current systems taking into account driving forces and priorities as well as available technological opportunity, through possible solutions, like integrated network and date management, adjusting observing programmes, sharing/integrating observing platforms/subsystems,  etc;

1.5 Specify a data framework (data policies and processes).
2. Develop and implement QMS for its observing network(s)/system(s), including detailed specification of all processes, procedures and best practices for data acquisition and processing, QA/QC, monitoring, evaluation, feedback and remedial actions. 
3. Enhance (or initiate if not in a practice) the NMHS standardization process: 

3.1 Examine current practices used by the NOS; 

3.2 Determine, implement, maintain and document common standard processes, procedures and best practices; procedures for the generation of observational data, products and associated metadata from the NOS using standardized data and metadata representation in compliance with WIS information exchange requirements for all applications and users, including those for observing system interoperability; traceability and consistency of observations (recommendations on instruments and methods of observation).
4. Develop the NOS basic tools as the parts of the DW system: 
4.1 The integrated national database system incl. metadata (WIGOS observational metadata, and WIS Discovery, Access and Retrieval (DAR) metadata);

4.2 The standardization database (to document all implemented processes, standards, best practices, procedures); and 

4.3 The NOS web portal providing relevant information on communications, outreach and capacity building.

5. Implement WIS requirements for data/metadata management and data/metadata representation.
6. Establish an effective communications and outreach strategy with national/sub regional partners with assistance of the WMO Secretariat.
7. Specify procedures for an effective use of low quality data to fill the gaps in high quality data series. It requires good metadata practices and well documented procedures and data quality (requirements covered by activities carried out under 2. and 3.).

8. Establish coordination mechanisms with partner organizations at national and sub regional levels.

9. Develop a national capacity building strategy.

10. Develop a resources strategy (expertise and funds).

11. Develop a risk management plan.
RESOURCES 
Initial investment at national level will be required by Members during the WIGOS Implementation (2012‑2015). Such an investment should be a significant component of the N-WIP. However, once it is operational, WIGOS will enable Members to operate and evolve their national observing systems in a more efficient and cost effective manner. 
The NMHS needs to recognize the principle that WIGOS activities are within the responsibility of WMO Members themselves and should be borne by national resources. It will require planning, priority setting and committed effort over a considerable number of years. It has been learned from the Australian demonstration project that substantial changes in the national observing system depend on substantial adjustments to resource commitments. Such adjustments are not easy without planning and priority setting with a long lead time.
The success of the WIGOS implementation will depend critically upon protecting adequate resources for both technical programme management and specific network needs. Data/metadata acquisition, processing and management systems that facilitate access, processing, monitoring, use, and interpretation of the data with a help of associated metadata have crucial importance.
Strong support of national governments and attention of funding agencies, such as the World Bank, EU, subregional economic groupings and consortia for the implementation of WIGOS must be gained. Voluntary Cooperation Programme funds for WIGOS related technical cooperation and capacity-building activities could be used to assist especially NMHSs of LDCs, LLDCs and SIDS.
(Instead of) CONCLUSION

Establishing a comprehensive ‘system of systems’ that meets the observational needs of multiple users and applications areas takes considerably more effort, and each Member will need to assess the size of that challenge and weigh up the costs and benefits. Through engagement of non-NMHS organisations in a national ‘system of systems’, the NMHS may use it as an opportunity to consolidate its own role as the national meteorological authority, especially in areas where they may be some challenge to that, for example in climate monitoring and delivery of climate services.

Integration does not mean that ‘one size fits all’. Where opportunities do exist to serve multiple needs with a single solution, then real efficiencies can be delivered, but as a rule, integration is more about finding an optimum balance between needs and solutions.

As the integration process moves forward, gaps and shortcomings, incompatibilities, deficiencies in national observing system capabilities and duplications of efforts will be identified and addressed. This is the most cost effective and efficient way to make better use of existing infrastructure and improve the timeliness, quality and utilization of observational information for enhanced services and decision making.
ASSISTANCE PROVIDED BY THE WMO SECRETARIAT
Within the WMO Secretariat, the WIGOS Branch of the Observing and Information Systems Department (OBS) will provide the necessary support to Members when implementing WIGOS at a national level. Any WIGOS related inquiry and request for assistance should be sent to the Secretariat to the following address: 
	Observing and Information Systems Department

	Dr Wenjian ZHANG
	Dr Igor Zahumensky

	Director
	WIGOS Planning Office

	Tel: +41(0) 22 730 8567
	Tel: +41(0) 22 730 8277

	Fax: +41(0) 22 730 8021
	Fax: +41(0) 22 730 8021

	E-mail: wzhang@wmo.int
	E-mail: izahumensky@wmo.int

	WMO, 7 bis, Avenue de la Paix, Case postale 2300

CH 1211 Genève 2, SWITZERLAND


_________

Annex

The Plan-Do-Check-Act (PDCA) cycle

The PDCA cycle is an efficient tool for continual improvement. The methodology applies to both high-level strategic processes and to simple operational activities. It consists of:

· P-Plan: plan the improvement (based on the Gap analysis: what is required to be done; where, when and how to do it; who should do it);

· D-Do: implement the plan;

· C-Check: monitor and measure the results against the plan, requirements, policies and objectives; 

· A-Act: take actions and measures to improve the process / performance. 

The PDCA cycle is the never ending cycle that can be applied within any individual process or across a group of processes within the organization. Further information can be found at: http://asq.org/learn-about-quality/project-planning-tools/overview/pdca-cycle.html, http://www.9001quality.com/continual-improvement.html. 

Gap analysis 

Gap analysis is a technique for determining the steps to be taken in moving from a current state to a desire future state. It is also called “need-gap analysis” or “needs analysis”. 

Gap analysis allows the organisation to compare an 'as is' scenario with a desired 'future state'. Gap analysis generally follows 5 steps: (1) reviewing a current [as is] system; (2) determining requirements of the proposed [future state] system and (3) comparing these two states in order (4) to determine the implications and (5) requirements involved in getting from one state [as is], to the other [future state]. Further information can be found at: 

(http://toolboxes.flexiblelearning.net.au/demosites/series9/906/msd_respak/msd_e2/html/msd_e2_compads.htm)

Key gaps in observing capabilities identified will result in proposals for activities to fill these gaps reflecting priorities and taking into account resources available.
Rolling Review of Requirements (RRR) process 

The RRR process described by the Guide on the Global Observing System (WMO-No. 488) (Part II, Observational Data Requirements, 2.3.1), is used to compare user observing requirements with the capabilities of present and planned observing systems to provide them.
The process consists of four stages:

1. A continuous review of user requirements for observations;

2. A continuous review of the observing capabilities of existing observing systems and available or emerging technological opportunities;

3. A Critical Review of the extent to which the capabilities (2) meet the requirements (1);

4. A Statement of Guidance based on (3).
The RRR process will “continuously” issue new Statements of Guidance to be implemented in the NOS management. It is a process directly linked to the Act step of the PDCA cycle.  
The relationships between the RRR process and PDCA cycle is shown in Figure below. 
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BACKGROUND INFORMATION
1. Cg-XVI requested the Secretary-General to provide documentation on the benefits, efficiency and cost-effectiveness of WIGOS, as well as guidance on the implementation activities by Members, to be available also to funding agencies, such as the World Bank and EU to gain their support. Following the decision of Congress and utilizing experiences and lessons learned from the WIGOS Demonstration Projects, the Secretariat developed an Initial Guideline on WIGOS activities for Members. 
2. The first session of the ICG-WIGOS (Geneva, 26-30 September 2011) considered the Initial Guideline; it agreed with the layout and content of the Guideline. It noted that Guideline provided efficient background information for Members and aimed to facilitate their efforts in developing national WIGOS implementation plans, improving national observing systems as WIGOS national observing components. ICG-WIGOS agreed that the Guideline should be included into the WIGOS High-level Information Package and distributed among Members and regional associations. ICG-WIGOS also specified the recommendations on further elaboration of the Initial Guideline. The updated version is now reproduced in Appendix B to this document. 
3. The Guideline specifies the key WIGOS implementation tasks and requirements to be met at the national level. The draft also provides considerations on the resources and investments needed for the implementation of WIGOS at a national level. 
4. The session is invited to consider the Guideline on WIGOS activities to be implemented by Members and provide proposals on how it could be used for the WIGOS implementation at the national level.
__________
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� � HYPERLINK "http://www.wmo.int/pages/prog/www/wigos/documents/Cg-XVI/WIGOS_A%20Member%20Perspective.pdf" ��A Member Perspective on WIGOS Implementation, Dr S. L. Barrell, Australia� 


� “Observing requirements” / “users’ requirements” also include requirements of any application utilizing observational data and products. 


�) It is necessary to clearly distinguish between station/platform metadata (“WIGOS metadata”) and WIS � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/metadata_en.html" ��metadata� needed for � HYPERLINK "http://www.wmo.int/pages/prog/www/WIS/DAR_en.html" ��Data Discovery, Access and Retrieval (DAR)� services that WIS must provide. Both are essential to WIGOS.





