OVERVIEW OF WIS PROJECT AND IMPLENTATION PLANS


1 Congress’s description of WIS

The World Meteorological Organization (WMO) contributes to the safety and well-being of people throughout the world and to the economic benefit of all nations, by providing world leadership in expertise and international cooperation in weather, climate, water, and related environmental issues. The WMO mission includes, among other activities: facilitating worldwide cooperation in the establishment of networks of stations for making meteorological, hydrological, oceanographic and other geophysical observations; promoting the establishment and maintenance of centres charged with the provision of meteorological and related services; promoting the establishment and maintenance of systems for the rapid exchange of meteorological and related information; and promoting standardisation of meteorological and related observations.

In 2003, the World Meteorological Congress (Cg XIV) formally adopted the concept of a WMO information system (WIS), stating that an overarching approach was required for solving data management problems for all WMO and related international programmes. According to the formal report of Cg XIV, WIS will:

· Be used for the collection and sharing of information for all WMO and related international programmes;

· Provide a flexible and extensible structure that will allow the participating centres to enhance their capabilities as their national and international responsibilities grow;

· Build upon the most successful components of existing WMO information systems in an evolutionary process; 

· Pay special attention to a smooth and coordinated transition from existing systems; 

· Build on the WMO Global Telecommunications System (GTS) for highly reliable delivery of time critical data and products and base its core communication network on the Improved Main Telecommunication Network of the GTS;

· Utilise international industry standards for protocols, hardware and software.

WMO’s fifteenth Congress (Cg-XV) held in May 2007 agreed that the WIS should provide three fundamental types of services to meet the different requirements, as follows:  

a) Routine collection and dissemination service for time-critical and operation-critical data and products: This service is based on real-time “push” mechanism including multicast and broadcast; it would be implemented essentially through dedicated telecommunication means providing a guaranteed quality of service;

b) Data Discovery, Access and Retrieval service: This service is based on request/reply “pull” mechanism with relevant data management functions; it would be implemented essentially through the Internet;

c) Timely delivery service for data and products: This service is based on delayed mode “push” mechanism; it would be implemented through a combination of dedicated telecommunication means and of public data-communication networks, especially the Internet.

Congress recognised the importance of all three service components to the WIS.  Congress also recognised the routine collection and dissemination service and the timely delivery service not only supported the basic operations of NMHSs but were also critical to the WIS architecture and their improvement should have the highest priority.

Congress emphasised that the WIS implementation should build upon existing WMO information systems in a smooth and evolutionary process.  It agreed that the WIS implementation plan has two parts that would be developed in parallel:

· Part A: the continued consolidation and further improvements of the GTS for time-critical and operation-critical data, including its extension to meet operational requirements of WMO Programmes in addition to the World Weather Watch (including improved management of services);

· Part B:  an extension of the information services through flexible data discovery, access and retrieval services to authorised users, as well as flexible timely delivery services.

Congress emphasised that, in implementing Part A of the WIS implementation plan, highest priority should be given to overcoming the persisting shortcomings in the current GTS implementation.

Cg-XV listed the successful implementation of WIS as an essential ingredient to the new WMO strategic plan (ER5) under the strategic thrust of Science and Technology Development and Implementation. It also noted Integrated Global Data Dissemination system (IGDDS) as one component of the WIS which, as a system, is the exchange scheme of space-based observation data and products for WMO Programmes. In addition, IGDDS and WIS are core components of the integration of WMO observing systems (ER4-WIGOS). Cg-XV emphasised that the planning and implementation of both WIGOS and WIS should be coordinated and done in parallel. 

Cg-XV reaffirmed the Executive Council decisions: 

· To provide full support for the GEO process and resulting GEOSS; 

· To support its implementation to the maximum extent possible within WMO’s mandate;

· To make available all essential data as defined in WMO Resolution 40 (Cg-XII) through the GEO interoperable arrangements to serve the needs of the global community. Congress stressed that this contribution should be of mutual benefit which maximised synergies while minimising duplication.

With respect to timelines, Congress noted and supported the following main activities and time frame for the development and implementation of WIS:

· Consolidate plans on development, governance and implementation of WIS: 2007-2008;

· Develop WIS regulatory documentation and guidance material:  2007-2008;

· Implementation of first operational GISC:  2008;

· Implementation of other operational GISCs: 2009–2011;
· Implementation of DCPCs, i.e. WIS interfaces at WMO programmes’ centres:  2008-2011.
2 Structure of WIS
The main functional components of WIS are: National Centres (NC), Data Collection or Production Centres (DCPC), Global Information System Centres (GISC) and data communication networks connecting the components.  The terms are used for describing the necessary functions, not actual organizational entities.  There may be organizations, such as NMHSs, which combine all three functions within their structure. The table shows the expected mapping of current WWW centres into WIS. 

As well as providing the solution for the information exchange needs of NMHSs, WIS will also connect other national centres (NCs), such as relevant non-NMHS agencies/users, research facilities, and international programme centres.  
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NCs. As is the case in the current GTS of WMO, WIS also requires reliable national centres, referred to as NC.  The NC is responsible for collecting and providing observational data and products intended for global or regional distribution to their responsible GISC or DCPC, and distributing data on a national basis.  The NCs coordinate or authorise the use of the WIS by eligible national users.  According to the national policy, more than one NC can exist in a country. Normally the Permanent Representative (PR) of the country establishes the national policy and practice and coordinates the various users. NCs roles can be summarised as follows:

· Collect observational data from within their country

· Collect, generate and disseminate products for national use.

· Authorise their national users to access WIS, as required. 
· Provide observations and products intended for global dissemination to their responsible GISC (possibly via a DCPC)

· Provide observations and products intended for regional or specialised  distribution to the responsible DCPC 
· Participate in monitoring the performance of the system
DCPCs. Centres that fulfil within specific WMO Programmes an international responsibility for the generation and provision for international distribution of data, forecast products, processed or value-added information, and/or for providing archiving services, are referred to as Data Collection or Production Centres.  DCPCs also provide basic WIS functions such as metadata catalogues, Internet portals and data access management.  Examples of DCPCs are the Regional Specialised Meteorological Centres (RSMC) with activity specialisation or geographic specialisation, as well as the Regional Climate Centres. DCPC roles can be summarised as follows:
· Collect information intended for dissemination to NCs within its area of responsibility (i.e. regional collections)

· Collect special programme-related data and products;

· Produce regional or specialised data and products;

· Provide information intended for global exchange to their responsible GISC;

· Disseminate information not intended for global exchange;

· Support access to their products via WMO request/reply (”Pull”) mechanisms in an appropriate manner;

· Describe their products according to an agreed WMO standard and provide access to this catalogue of products and provide this information as appropriate to other centres, in particular a GISC;

· Ensure that they have procedures and arrangements in place to provide swift recovery or backup of their essential services in the event of an outage (due to, for example, fire or a natural disaster); 

· Participate in monitoring the performance of the system.
GISCs. The regional and global connectivity of the WIS structure is guaranteed by the existence of a small number of node centres called Global Information System Centres (GISC).  There will be less than ten in total, whose combined areas of responsibility cover the whole World. In addition to coordinating the communications across their area of responsibility, GISCs collect and distribute the information meant for routine global dissemination, and in addition, they serve as collection and distribution centres in their areas of responsibility, and provide entry points for any request for data held within WIS.  Similar to the DCPCs, they maintain metadata catalogues of all information available within the WIS and provide a portal for data searches. This service will greatly facilitate data searches by researchers. The role of a GISC is defined as:

· Receive observational data and products that are intended for global exchange from NCs and DCPCs within their area of responsibility, reformat as necessary and aggregate into products that cover their responsible area;

· Exchange information intended for global dissemination with other GISCs;

· Disseminate, within its area of responsibility, the entire set of data and products agreed by WMO for routine global exchange (this dissemination can be via any combination of the Internet, satellite, multicasting, etc. as appropriate to meet the needs of Members that require its products);

· Hold the entire set of data and products agreed by WMO for routine global exchange for at least 24 hours and make it available via WMO request/reply (”Pull”) mechanisms;

· Maintain, in accordance to the WMO standards, a catalogue of all data and products for global exchange and provide access to this catalogue to locate the relevant centre;

· Provide around-the-clock connectivity to the public and private networks at a bandwidth that is sufficient to meet its global and regional responsibilities;

· Ensure, possibly in cooperation with other GISC(s), that appropriate arrangements are in place for the overall technical and administrative management (e.g. traffic, security, monitoring, backup arrangement, competitive procurement, contract, funding coordination) of its AMDCN, and that where multiple networks are used that these are all managed effectively as are the links between them, taking account of WMO guidance.

· Ensure that they have procedures and arrangements in place to provide swift recovery or backup of their essential services in the event of an outage (due to, for example, fire or a natural disaster);

· Participate in monitoring the performance of the system, including monitoring the collection and distribution of data and products intended for global exchange.
Networks. The communication network connecting the various parts of WIS is based on an agreed technology that is commonly available to the participating centres and capable of handling the foreseen traffic. This can be viewed as a core network cloud connecting the GISCs consisting of the GTS Improved Main Telecommunication Network (IMTN), plus a number of communication networks connecting the various GISCs to DCPCs and NCs within each GISC’s area of responsibility. These Area Meteorological Data Networks (AMDCN) will include technologies such as the internet, two way satellite and satellite broadcast systems and radio networks. The GTS will continue as a main component of WIS as will the Message Switching Systems (MSS) that are its engine rooms. MSS may need updating to handle the new functionality of WIS including the metadata, either through enhancing existing systems or adding additional components. 

3 Implementing WIS

The concept of WIS started in the early 1990’s around high-level requirements with a focus on the data flow and management experience from the evolution of the Global Telecommunication System (GTS) largely within the World Weather Watch Programme. A key aspect of the initial concept was to take advantage of new technologies associated with the expansion of the internet, not just for World Weather Watch, but for all WMO Programmes and to incorporate all their needs. The concept of WIS has been refined based on an understanding of the information management and exchange needs from the other programmes through participation of representatives at the Inter-Commission Task Team on the Future WMO Information System (ICTT-FWIS) and, more recently, the Inter-Commission Coordination Group on the WMO Information System (ICG-WIS). 

The WIS Project and Implementation Plan (WPIP) provides a comprehensive reference to the history and vision of WIS and provides a roadmap for the implementation of WIS.  As suggested by its name, WPIP has two main components. The project plan is based on requirements and project processes, while the implementation plan focuses on tasks and timelines. In addition to the WPIP there are five other key reference documents that support the current Technical Regulations and Manuals to provide the necessary information so Members can implement WIS. In particular, these include: 

· Rolling Review of Requirements (RRR);

· Functional Architecture;

· Technical Compliance Specifications of the GISC, DCPC and NC;

· Governance Procedures for nomination and selection of GISC, DCPC and NC; and 

· Guidelines on WIS.

The results of the RRR, the Functional Architecture, the Technical Specifications and the Governance documents are important annexes to the WIS Project and Implementation Plan. 

The output of the RRR determines the functional scope and physical sizing of WIS. 

The Functional Architecture, by describing the main functions and associated dataflows, illustrates how WIS as a whole operates. This Functional Architecture is also used to define the minimum functional scope of an NC, DCPC and GISC. 

The Technical Specifications, utilising Service Oriented Architecture (SOA) and by making reference to the dataflows identified in the Functional Architecture, describe the implementation requirements that must be observed in order to secure the interoperability of the various WIS components.

The Governance Procedures describe the arrangements for the nomination and selection of NCs, DCPCs and GISCs; making reference, as appropriate, to the Architectural Design and Technical Specifications.

The Guidelines on WIS will describe the operational arrangements for WIS; containing both a description of the operational processes and the responsibility of contributors. In order to provide the appropriate context, the Guidelines will incorporate the relevant elements of the RRR, the Functional Architecture, Technical Specifications and Governance Procedures. The Guidelines on WIS will be a key contribution to the review of WMO Technical Regulations that will be required once WIS and other integration strategies such as WIGOS begin to mature.

Together these documents describe the framework of WIS and their preparation and development has been a priority of the WIS project office. These are also live documents and will be refined to incorporate the experience and knowledge gained by the initial implementation of WIS centres. In particular, some of the interfaces described in the Compliance Specifications have many options. WIS implementers will need to collaborate on which option will best suit WMOs needs.
4 Further information

Visit the WIS web site at http://www.wmo.int/pages/prog/www/WIS/ref_docs_en.html for the latest references or contact the WIS Project Manager David Thomas ( dthomas@wmo.int ).
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