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	Summary and purpose of document

This document describes the Future WMO Information System (FWIS).




ACTION PROPOSED

The Working Group is invited to:

(a) Note the information and consider the regional aspects of the FWIS;

(b) Make recommendations to the fourteenth session of RA IV on the necessary follow‑up actions.

_____________

DISCUSSION

1. Fourteenth Congress supported the views and conclusions of CBS that an overarching approach was required: a single coordinated global infrastructure, the Future WMO Information System (FWIS).  The FWIS would be used for the collection and sharing of information for all WMO and related international programmes.
2. The implementation of FWIS should build upon the most successful components of existing WMO information systems in an evolutionary, smooth and coordinated process.  In particular, the FWIS would build upon the GTS with respect to the requirements for highly reliable delivery of time-critical data and products.
3. Congress requested CBS to pursue the further development of the FWIS towards the refinement and consolidation of the concept and then the design and implementation planning phases.  It noted that, since all WMO Programmes stood to benefit, each should actively participate and contribute its own expertise and resources in all phases of the development of the FWIS.  Congress emphasized that the support and involvement of many members of the WMO community, including especially regional associations and technical commissions, was needed, as early as possible, in all phases of the FWIS development in order to ensure a full and shared ownership of the project, and its effective implementation.  
4. The Executive Council, at its fifty-sixth session (2004) was pleased that the CBS Inter-Programme Task Team on FWIS (ITT-FWIS), taking into account Congress directives, further refined and consolidated the FWIS concept with the participation of representatives of technical commissions.  EC-LVI agreed that a strong, high-level coordination and collaboration mechanism spanning across the technical commissions would be effective for achieving the challenging task of strengthened coordination between the technical commissions and it decided, by Resolution 3.1/1 (EC-LVI), to establish the Inter-Commission Coordination Group on FWIS (ICCG-FWIS).  It is planned that the ICCG-FWIS start its activities in November 2004.
5. It should be noted that the CBS Inter-Programme Task Team on FWIS at its final meeting (September 2004) has recommended to rename FWIS as “Framework for the WMO Information System”.  The Annex contains a summary description of the FWIS.

_______________
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THE FUTURE WMO INFORMATION SYSTEM – SUMMARY

In 1998, it became apparent that the various WMO Programmes either had already, or were in the process of developing, their own information systems independently of each other. Since the multiplicity of systems resulted in incompatibilities, inefficiencies, duplication of effort and higher overall costs for Members, the continued development of the systems in this uncoordinated manner would have exacerbated these problems and would have further isolated the WMO Programmes from each other and from the wider environmental community.  It would have increased the difficulty in sharing information between programmes, which was essential for them to fulfil their requirements. The Fourteenth World Meteorological Congress (2003) reviewed a preliminary concept proposed by CBS and confirmed that an overarching approach was required: a single coordinated global infrastructure, the Future WMO Information System (FWIS):

· FWIS should be used for the collection and sharing of information for all WMO and related international programmes;

· FWIS should provide a flexible and extensible structure that would allow the participating centres to enhance their capabilities as their national and international responsibilities grew;

· Implementation of FWIS should build upon the most successful components of existing WMO information systems in an evolutionary process;

· FWIS development should pay special attention to a smooth and coordinated transition;

· The basis for the core communication network should be the present communication links used within the World Weather Watch (WWW) for the high priority real-time data;

· FWIS should utilize international industry standards for protocols, hardware and software.

FWIS is intended to serve all relevant WMO Programmes.  It would bring savings to the meteorological/hydrological community as a whole and increase the efficiency of their operations. Reviewing the requirements of the different WMO Programmes, the following needs were highlighted:

· A widely available and electronic (on-line) catalogue, including the necessary metadata information, of all meteorological and related data for exchange to support WMO Programmes is required;

· There is a need to rapidly access and integrate real-time and non-real-time (archive) data sets to better interpret weather events in a climatological context;

· There is a need to identify and utilize the potential of data from observation sites established by one Programme to meet the requirements of other Programmes;

· There is a need to harmonize data formats, transmission standards, archiving and distribution mechanisms to better support inter-disciplinary use of data and products;

· Standard practices for the definition, collection, electronic archival and exchange of metadata, both high-level and detailed, especially for stations and instruments, are needed.
In more technical detail, FWIS should provide an integrated approach to meeting the requirements for:

· Routine collection and automated dissemination of observed data and products (“push”);

· Timely delivery of data and products (appropriate to requirements);

· Ad-hoc requests for data and products (“pull”).

In addition, FWIS should be:

· Reliable;

· Cost effective and affordable for developing as well as developed Members;

· Technologically sustainable and appropriate to local expertise;

· Modular and scalable; 

· Flexible and extensible - able to adjust to changing requirements and allow dissemination of products from diverse data sources and allow participants to collaborate at levels appropriate to their responsibilities and budgetary resources.

FWIS should also support:

· Different user groups and access policies, such as WMO Resolutions 25 and 40;

· Data as well as network security;

· Integration of diverse datasets.

Taking into account that information systems technology is evolving rapidly, FWIS should utilize industry standards for protocols, hardware and software.  Use of these standards will reduce costs and allow exploitation of modern communication services, including the ubiquitous Internet and Web services. The ultimate implementation of FWIS will build upon the most successful components of existing WMO information systems.  It will continue to rely upon the WMO communication system (initially the GTS) to provide highly reliable delivery of time-critical data and products. However, the following new features will be added:

· Commonality to all WMO Programmes supporting a variety of data types;

· Support of real and non-real time data sets;

· Support of routine dissemination as well as request/reply mechanisms for all data and products;

· Support of various communication protocols for data transmission matching exchange requirements, from e-mail and GTS procedures to emerging Internet standards like Web- and Grid-Services;

· Use of different types of communication links as available, appropriate and cost effective, including dedicated links and networks, e.g., GTS, satellites and Internet;

· Use of off-the-shelf hardware and software components.

To better describe FWIS, a functional view is adopted.  Three major components are defined: National Centres (NC), Data Collection or Product Centres (DCPC) and Global Information System Centres (GISC) together with a data communication network connecting the components.  It should be noted that the terms are only used for describing the necessary functions, not actual organizational entities.  There may be organizations like NMHSs which combine all three functions within their structure.

1. National Centre (NC)

Similar to the WWW distribution of functions and that of several other Programmes, e.g. GOOS, GCOS, WHYCOS, FWIS assumes the existence of a national component.  This part of FWIS is responsible for collecting and distributing data on a national basis and to authorize the use of the FWIS elements for its accredited national users.  Therefore, a national authority must be established, normally the Permanent Representative (PR) of the country, to coordinate the use of FWIS by the national participants in the different WMO Programmes. 

2.
Data Collection and Production Centre (DCPC)

Centres which fulfil within their own WMO Programmes the responsibility of producing data and archiving the information would undertake data exchange functions within FWIS.  Examples of Centres taking up those functions are the European Centre for Medium-Range Weather Forecasts (ECMWF) in Reading, UK, and national Numerical Weather Prediction (NWP) Centres.  Similarly, centres collecting information, like World Data Centres in Asheville, Obninsk or Beijing, or specialized agencies such as EUMETSAT and NESDIS, are also responsible for storing and archiving the information and making them available for standard dissemination or on a request-reply mechanism in accordance with agreed data access policies.  Furthermore, some centres would ensure the collection of data on a regional or specialized basis (e.g. ARGOS) and thus act as DCPCs.

3. Global Information System Centre (GISC)

The regional and global connectivity of the FWIS structure is guaranteed by the existence of a small number of core communication centres whose areas of responsibility in total cover the whole world and which collect and distribute the information meant for routine global dissemination.  In addition, they serve as collection and distribution centres for their areas of responsibility and also provide an entry point for any request for data held within FWIS, i.e. they maintain metadata catalogues of all information available for any authorized user of FWIS, independent of its location or type.  In addition, for all environmental data available within FWIS which are not subject to any access control, the GISC will provide a portal for data searches by anybody, even without prior authorization. This new service will greatly facilitate data searches by researchers. 

4. Data communication network structure
The data communication network connecting the various parts of FWIS should be based on any agreed technology available to the participating centres and being capable of handling the foreseen traffic.  There should be satellite communication channels as well as terrestrial links or managed data network services.  Similarly, any suitable transmission protocol could be employed.  The user should decide the format of the selected information, being able to choose from a wide variety of options.  Metadata information should be available in a standard format, e.g., as XML documents. 

FWIS addresses the information and communication functions of WMO Programmes and would ensure the data access and delivery services.  The related telecommunication and data management responsibilities of WMO Programmes centres would be mapped into the corresponding functions within the FWIS, including the required interface with the data observing and data processing components of WMO Programmes.  Data and products generation as well as archiving is not a FWIS responsibility, and would remain under the control of the respective programmes and relevant centres. 

Once fully operational, FWIS will provide the following services:

· For WWW, with regard to high priority time-critical data and products, the current GTS dissemination of data will continue.  Any foreseeable or possible enhancement of the GTS will be supported;

· Further development of satellite transmission systems will enable all participants of FWIS, in particular the least developed Members of WMO, to receive the routine global dissemination of data and products;

· Other established international programmes can use the FWIS with the agreement of WMO to transmit data either in real-time or in delayed mode.  The required timeliness and size of the data determine the media to be used for the data transmission, e.g. leased lines, GTS links, Internet or satellite distribution systems.  In addition, the data transmission protocol can be chosen either by the initiating programme or by each recipient from an agreed common set;

· Authorized users of FWIS can ask for routine or ad-hoc dissemination of data known to FWIS;

· Any user, even without authorization, can use FWIS via Internet for data directory browsing or access to data that is available to everybody without restriction.

Since FWIS will use international industry standards and, therefore, off-the-shelf hardware and software components, it will be cost-effective and highly flexible.  Thus, in the future, emerging standards (e.g. Web or Grid services) will be supported.

FWIS will add services to the current systems and will allow the exploitation of synergy effects by creating a single, integrated system for all WMO Programmes that supports a range of data exchange services adapted to the actual requirements (timeliness, security, volumes).  This would facilitate the active participation of the less developed Members in the WMO Programmes, especially the WWW.

Actual development and implementation of FWIS should be pursued through a gradual introduction and evaluation of enabling technologies through pilots and prototypes.  The major innovation is needed in the development of metadata directories for which all programmes should contribute.  Successful prototypes could then be expanded to serve additional communities and/or distributed to other Members and centres for wider implementation.  In this way, the enhanced functions provided by FWIS would be gradually introduced and expanded.

______________________
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